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EXECUTIVE SUMMARY 

Study Objective 

Burns & McDonnell (“BMcD”) was retained by Louisville Gas and Electric and Kentucky Utilities 

(“LG&E KU”) to assist in the screening of various sites for potential solar and/or battery installations and 

identify opportunities for a total 200 MWAC installation of solar and up to 500 MW / 2,000 MWh of 

lithium-ion batteries and to evaluate potential solar locations for the 2022 Kentucky Request for Proposal 

(RFP). BMCD reviewed over 60 potential solar and battery locations and narrowed locations down to 4 

locations to further investigate including two green field and one existing location for solar and one 

existing battery location.  

Solar Projects 

Existing LG&E KU Owned Property 

Trimble County 

 

Figure 1 – Trimble County Solar Location 
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Trimble County Solar was developed for fixed tilt and single axis tracking due to the solar layout and 

terrain sloping.  The fixed tilt layout’s capacity is 35 Mwac (42.0 MWdc) and the single axis tracking 

layouts’ capacity is 19 Mwac (23 MWdc). Both layouts utilize industry standard PV bifacial modules 

(550W) and inverters (4200 kVA), a project substation, and associated balance of plant infrastructure. 

The main differences are the racking structures and the ground coverage ratios. The single axis tracking 

layout will benefit most to an increased solar production per a panel due to the tracking of the sun 

throughout the day, but the fixed tilt offers greater capacity and economies of scale due to fixed tilts 

ground coverage ratio and ability to utilize the layout more efficiently. The solar facility will be located 

on an existing coal power plant and is on existing land owned by LG&E KU. Trimble county solar will 

have a new substation adjacent to the existing power plant substation. Siting evaluation for the Trimble 

County solar site has found powerlines that intersect the solar layout, step grading and tree coverage 

within the parcels.  Farmland along the main access roads will be utilized for the solar layout. A phase I 

Environmental Site Assessment for the project and interconnection study is recommend for next steps in 

this development. Refer to Attachment 1 - Solar Arrangements,  Attachment 2 - Solar Feasibility 

Assessment and Attachment 8 Project Schedules for additional details. Below in Table 1-1 are a summary 

of the estimated project cost. 

 

Table 1 - Trimble County Estimated Project Costs 

 
Single Axis Tracking 

23 MWdc 
Fixed Tilt 
42 MWdc 

Modules, Piles, Trackers and Inverters $ 14,788,000 $26,411,000 

Installation $7,472,000 $12,996,000 

Substation $3,220,000 $4,200,000 

Land Purchase Price NA NA 

Indirect Cost $4,172,000 $6,372,000 

Contingency and Fees $6,227,000 $ 10,496,000 

TOTAL PROJECT COST $35,879,000 $60,475,000 

TOTAL PROJECT COST $/Wdc 1.560 1.440 
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Green Field Sites 

Lancaster 

 

Figure 2 – Lancaster Solar Location 

Lancaster’s Solar capacity is 168 MWac (210 MWdc). The layout utilizes industry standard PV bifacial 

modules (550W) and inverters (4200 kVA), single access trackers, a project substation, and associated 

balance of plant infrastructure. Lancaster solar will have a new substation and could tie into a nearby 

138kv or 345kv PPL Corporations power lines on the northeastern corner of the parcel. Lancaster parcel 

is located in Garrard, Kentucky and has a site area of 1285 acres with 983 acres of usable area. The parcel 

has one owner Downey Marjorie and has multiple houses and structures that will need to be avoided or 

removed. The Lancaster solar site has 2 streams within a 100-year flood plain, sloping that intersect the 

solar layout and several ponds within the parcels.  Most of the parcels are farmland and will be utilized 

for the solar layout. A Phase I Environmental Site Assessment for the project and interconnection study is 

recommended for the next steps in this development. Refer to Attachment 1 - Solar Arrangements,  

Case No. 2022-00402 
Attachment to Response to MCFC-2 Question No. 3 

Page 12 of 470 
Bellar



Solar Development Revision 0 Executive Summary 

LG&E KU 10 Burns & McDonnell 

Attachment 2 - Solar Feasibility Assessment and Attachment 8 Project Schedules for additional details. 

Below in Table 1-1 is a summary of the estimated project cost.Table 2 - Lancaster Estimated Project Cost 

 
Single Axis Tracking 

210 MWdc 

Modules, Piles, Trackers and Inverters $136,097,000 

Installation $66,483,000 

Substation $4,856,000 

Land Purchase Price NA 

Indirect Cost  $     23,383,000  

Contingency and Fees 48,472,000 

TOTAL PROJECT COST  $279,291,000  

TOTAL PROJECT COST $/MWdc 1.330 

Bickett 

 

Figure 3 – Bickett Solar Location 
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The Bickett Solar site has a capacity of 146 MWac (182 MWdc). The layout utilizes industry standard PV 

bifacial modules (550W) and inverters (4200 kVA), single access trackers, a project substation, and 

associated balance of plant infrastructure. Bickett solar will have a new substation and could tie into a 

nearby high voltage substation owned by LG&E KU or tie directly to the overhead 138 kv power lines 

also owned by L&GE KU. The Bickett parcel is located in Muhlenberg County and has 2352 acres with 

850 acres of usable area. The parcel has one owner Bickett Holdings LLC and is located near the Green 

River which has a large 100-year flood plain. The Bickett solar site has multiple streams and freshwater 

wetlands that will need additional investigations.  Most of the parcels are farmland and will be utilized for 

the solar layout, but tree removal will be required on the western side of the parcel. A Phase I 

Environmental Site Assessment for the project and interconnection study is recommended for the next 

steps in this development. Refer to Attachment 1 - Solar Arrangements,  Attachment 2 - Solar Feasibility 

Assessment and Attachment 8 Project Schedules for additional details. Below in Table 1-1 is a summary 

of the estimated project cost. 

Table 3 - Bickett Estimated Project Costs 

 

 
Single Axis Tracking 

182 MWdc 

Modules, Piles, Trackers and Inverters  $117,950,000  

Installation    $59,344,000 

Substation  $ 4,209,000 

Land Purchase Price NA 

Indirect Cost  $20,266,000  

Contingency and Fees $42,372,000 

TOTAL PROJECT COST  $244,141,000  

TOTAL PROJECT COST $/MWdc 1.341 
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Battery Project 

EW Brown 

 

Figure 4 - EW Brown BESS Proposed Location 

LG&E and KU looked at two different sites for a battery energy storage system (BESS). Based on the two 

locations and sizes, a 125MW and 500MW site at EW brown was selected. The preliminary 

500MW/2000MWh site layout is shown in Figure 4 and takes up approxiamtetly 14 acres. The layout 

shown is 500MW/2000MWh site which takes up around 14 acres. A few other locations were considered 

for EW brown but due to constructability purposes, EW-01 was the best area to place the BESS site. 

Different technologies were taken into consideration, but the Tesla Megapack was selected due to the cost 

and timing purposes for a COD of 2025. Table 4 below has cost for 125MW and 500MW batteries with 4 

hours of storage.  A project schedule was also developed for the 125 MW battery included in Attachment 

8. 
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Table 4 – Brown BESS Estimated Project Costs 

 

 
Tesla Megapack XL 
125MW/500MWh 

Tesla Megapack XL 
500MW/2000MWh 

Batteries $191,850,000 $729,779,400 

Engineered 
Equipment 

$12,525,000 
$41,005,212 

Civil & 
Structural 

$4,962,000 
$16,269,929 

Electrical $6,748,00 $25,774,279 

Substation $4,940,000 $13,675,000 

Indirect 
Cost 

$8,463,000 
$30,121,988 

Contingency 
and Fees 

$23,595,000 
$91,238,201 

TOTAL 
PROJECT 

COST 

$253,083,000 
$947,864,010 

 

Conclusions 

Burns & McDonnell finds all four sites to be competitive solar and battery locations for future RFPs.  

Burns & McDonnell recommends L&GE KU proceed with land negotiations and site investigations for 

the locations.  Burns & McDonnell recommends the following development activities to reduce the level 

of risk and increase the accuracy of the project estimate.  

1. Environmental Studies  
a. Wetland delineation 
b. Threatened and Endangered species 
c. Cultural and historical study 
d. Phase 1 ESA 

2. Site Investigations  
a. Preliminary Geotechnical sampling  
b. Pile pull testing 
c. Preliminary Topo and ALTA Surveys  
d. Interconnect injection study.  

3. Budgetary Studies 
a. Equipment Pricing  

- Equipment vendors selected  
- Budgetary pricing on major equipment (Modules, trackers, Inverters, 

transformers) 
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b. Engineering 
- Preliminary Mechanical, electrical and civil - Cad layouts with QTOs 
- T&D Interconnection and substation preliminary layouts 
- Preliminary schedule 

c. Top-down discipline level estimate 
- Based on recent past EPC bids or active jobs that are adjusted for local 

labor/productivity, site size, site specific considerations, and approximate 
indirect estimates.    

Statement of Limitations 

Estimates and projections prepared by BMcD relating to performance, and construction costs are based on 

experience, qualifications, and judgment as a professional consultant.  BMcD has no control over 

weather, cost and availability of labor, material and equipment, labor productivity, construction 

contractor’s procedures and methods, unavoidable delays, construction contractor’s method of 

determining prices, economic conditions, government regulations and laws (including interpretation 

thereof), competitive bidding and market conditions or other factors affecting such estimates or 

projections.   Actual rates, costs, performance ratings, schedules, etc., may vary from the data provided. 
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SITE SCREENING 

Site Screening 

Existing LG&E KU owned property for review included six different sites: Trimble County, Mill Creek, 

E.W. Brown, Cane Run, Ghent, and Green River, with 38 individual parcels within those sites to review. 

These parcels were then scored 1-4. The rankings are as follows: 1 – optimal choice or minimal 

environmental constraints, 2 – some environmental constraints, 3 – significant environmental constraints, 

and 4 – severe constraints (should not be considered). These environmental constraints included a few 

significant factors such as sloping of the site, amount of tree clearing required, proximity to wetlands or 

water bodies, and avoiding potential flood plains. Burns & McDonnell also provided commentary on each 

parcel and the nearby interconnection size, location, and owner. These environmental constraint rankings, 

interconnection size, and the shape of the parcel overall influenced the sites recommended for 

development. Of these six sites Trimble County was chosen to move forward with creating a layout and 

calculating capacity. The complete list of existing property sites that were screened is available in 

Attachment 2. 

Trimble County was featured multiple times in our rankings with the highest score available of 1 – 

optimal choice or minimal environmental constraints. Mill Creek was featured with this 1 ranking once, 

but the overall site contained multiple wetlands and had drainage concerns. E.W. Brown was also featured 

with this 1 ranking, but the overall site featured heavy sloping, numerous water bodies, and a close 

proximity to residential areas, which were areas of concern.  

Burns & McDonnell screened a total of 60 parcels for the green field sites, and all parcels screened along 

with their respective rankings are available in Attachment 2. These parcels were then scored 1-3. The 

rankings are as follows: 1 – optimal choice or minimal environmental constraints, 2 – some 

environmental constraints, and 3 – significant environmental constraints. The environmental constraints 

match those used previously for screening the existing LG&E sites. Burns & McDonnell also provided 

commentary for each parcel as well as the interconnection size, location, and owner. 19 sites were 

identified as good with a 1 ranking and one site was featured as a 1.5 ranking. Of these 20 sites four green 

field sites were chosen to move forward with creating layouts and calculating capacity. 

Overall, five sites were provided for review with three being chosen to move forward. These three sites 

include Trimble County, Bickett, and Lancaster. 
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ENVIRONMENTAL 

Trimble Site 

Land Use and Vegetation  

According to the U.S. Geologic Survey (USGS) National Land Cover Database (NLCD), land use within 

the Project Area is a mixture of deciduous forest, mixed forest, evergreen forest, cultivated crops, 

pasture/hay, grassland/herbaceous, developed open space, low intensity development, medium density 

development, and barren land (USGS NLCD 2019). The areas surrounding the Project Area are similar in 

composition, including deciduous forest, developed land, and pasture/hay.   

Soils 

The NRCS Soil Survey Geographic (SSURGO) database was used to identify the specific soil map units 

associated with the Project Area as mapped by the U.S. Department of Agriculture (USDA)-NRCS. The 

SSURGO dataset is generally the most detailed level of soil geographic data available and utilizes 

information contained in published NRCS soil surveys. The Project Area is comprised of 13 soil map 

units, as mapped by the USDA-NRCS. Soils are generally a silty loam.  

Table 5 - Soil Map Units within the Project Area 

Map Unit Symbol Soil Map Unit Acres 

Beasley silty clay loam, 6 to 12 percent slopes, eroded BeC2 4.1 

Beasley silty clay loam, 12 to 20 percent slopes, eroded BeD2 91.7 

Brassfield-Beasley complex, 20 to 40 percent slopes, eroded BsE2 344.8 

Cincinnati silt loam, 2 to 6 percent slopes CcB 162.2 

Cincinnati silt loam, 6 to 12 percent slopes CcC 186.6 

Fairmount-Woolper complex, 30 to 65 percent slopes FwF 197.8 

Grayford-Beasley complex, 12 to 20 percent slopes, eroded GbD2 240.9 

Rossmoyne silt loam, 2 to 6 percent slopes RoB 46.1 

Ryker silt loam, 2 to 6 percent slopes RyB 11.6 

Ryker silt loam, 6 to 12 percent slopes RyC 5.5 

Boonesboro silt loam, 0 to 4 percent slopes, frequently flooded uBofA 23.9 

Water W 1.7 

Woolper silty clay loam, 6 to 12 percent slopes WoC 0.6 
Source: USDA-NRCS 2020 
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Public Lands and Conservation Easements 

Publicly available data sources were used to identify Federal, State, or locally-owned lands within two 

miles of the Project Area. Data sources included Federal and State land databases and parcel classification 

databases. Publicly available, conservation easement parcel data was limited but it was included because 

it could restrict development. No public lands are crossed by the Project Area (USGS PAD-US 2020). 

Geologic Hazards  

The Project Area is reported to contain multiple sinkholes according to a GAI Consultants report for the 

Trimble County Generating Station Landfill Project (refer to Attachment 7), and includes six parcels of 

the Trimble County site, but does not cover the entirety of the Project Area. Additionally, the site 

reconnaissance report created by GAI Consultants dated 2013 stated that the southeastern section of the 

Property is marked by abundant karst landscape features. Portions of the Project Area may also contain 

shallow bedrock between 20 and 40 inches. A review of the Kentucky Geological Survey database shows 

the Project Area to be underlain by bedrock with high and moderate potential for karst development (KGS 

2019).  

Contaminated Sites 

There are no listed Resource Conservation and Recovery Act (RCRA) or National Pollutant Discharge 

Elimination System (NPDES) sites located within the Project Area (USEPA 2022). There are known sites 

located within proximity of the Project Area that should be considered during Project planning to avoid 

potential impact or environmental liability to the Project.  

The following information was produced in reports created by GAI Consultants for the Trimble County 

Generating Station Landfill Project (refer to Attachment 7), and includes four parcels of the Trimble 

County site, but does not cover the entirety of the Project Area. 

An Ecological and Environmental Reconnaissance Report was developed by GAI Consultants (refer to 

Attachment 7) in 2014 of the previous Steven Boldery section of the Project Area and stated that the 

Property contained multiple small containers of gasoline, mineral spirits, and paint. Additionally, there 

were four piles of ash and debris observed on the perimeter of the Property. Samples were collected and 

analyzed, and it was reported that all metal constituents were below regulatory limits for characteristic 

waste. Another report created by GAI Consultants (refer to Attachment 7) in 2013 of the previous Nacke 

section of the Project Area reported that no environmental hazards were identified in the limited Phase I 

Environmental Site Assessment. Another report created by GAI Consultants (refer to Attachment 7) in 

2013 of the previous Mahoney Farm section of the Project Area reported that two small farm dumps were 
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observed on the Property. Another report created by GAI Consultants (refer to Attachment 7) in 2013 of 

the previous Les Ball Farm section of the Project Area reported that an approximately 15 foot x 15 foot 

farm dump was observed on the Property.  

It is recommended that a Phase I Environmental Site Assessment be performed on the remaining parcels 

on the property.  

Rare, Threatened, or Endangered Species 

Potential risks to wildlife resulting from the development of the Project include various impacts to federal 

and state-protected species. Regulatory guidance for compliance with United States Fish and Wildlife 

Service (USFWS) oversight would include efforts to evaluate the Project risks under the Endangered 

Species Act (ESA), Migratory Bird Treaty Act (MBTA), and Bald and Golden Eagle Protection Act 

(BGEPA). Protection under the ESA also includes protection of habitat designated as critical habitat for 

supporting a listed species. Only those species that USFWS lists as endangered or threatened have federal 

protection under the ESA. 

Federal and State Threatened and Endangered Species 

The USFWS Information, Planning, and Consultation System (IPaC) (refer to Attachment 5) (USFWS 

2022), and the Kentucky Department of Fish and Wildlife Resources (KDFWR 2022) websites were 

reviewed to determine the potential occurrence of species listed by the USFWS or KDFWR as threatened, 

endangered, candidate species, or species with special concern within the Project Area. It should be noted 

that inclusion in this table does not necessarily mean that a species is known to occur in the Project Area, 

but only acknowledges the potential for its occurrence, based on historic records, known ranges, and 

presence of potential habitat. No designated critical habitat for any protected species has been identified 

within the Project Area through this desktop evaluation.  

 

Table 6 - Federal and State Threatened, Endangered, Candidate, and Special Concern Species 

Common Name Scientific Name 
Status 

USFWS KDFWR 

Avian    

Sharp-shinned Hawk Accipiter striatus N/A Special Concern 

Gray Bat Myotis grisescens Endangered N/A 

Indiana Bat Myotis sodalis Endangered Endangered 

Northern Long- eared 
Bat 

Myotis septentrionalis Threatened N/A 
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Common Name Scientific Name 
Status 

USFWS KDFWR 

Peregrine Falcon Falco peregrinus N/A Endangered 

Bald Eagle Haliaeetus leucocephalus N/A Special Concern 

Dark- eyed Junco Junco hyemalis N/A Special Concern 

Little Brown Bat Myotis lucifugus N/A Threatened 

Bank Swallow Riparia riparia N/A Special Concern 

Insects 

Monarch Butterfly Danaus plexippus Candidate N/A 

Northern Metalmark Calephelis borealis N/A Threatened 

Crustaceans    

Sanborn’s crayfish Faxonius sanbornii N/A Special Concern 

Clams    

Clubshell  Pleurobema clava Endangered N/A 

Fanshell Cyprogenia stegaria Endangered N/A 

Northern Riffleshell Epioblasma rangiana Endangered N/A 

Orangefoot Pimpleback Plethobasus cooperianus Endangered Endangered 

Rabbitsfoot Quadrula cylindrica  Threatened Endangered 

Ring Pink Obovaria retusa Endangered Endangered 

Rough Pigtoe Pleurobema plenum Endangered N/A 

Sheepnose Mussel Plethobasus cyphyus Endangered N/A 

Spectaclecase Cumberlandia monodonta Endangered N/A 

Eastern Pipistrelle Perimyotis subflavus N/A Threatened 

Pyramid Pigtoe Pleurobema rubrum N/A Endangered 

Pink Mucket Lampsilis abrupta Endangered N/A 

Amphibians    

Eastern Hellbender 
Cryptobranchus alleganiensis 
alleganiensis 

N/A Special Concern 

Fish    

Black Buffalo Ictiobus niger N/A Special Concern 

 Source: USFWS 2022, KDFWR 2022 

 

Federal Species 

The monarch butterfly “May Occur” within the Project Area. Although the monarch butterfly “May 

Occur” within the Project Area, it does not currently receive protection from the federal government. 

Requirements should be re-evaluated in the event this species is officially listed as threatened or 

endangered. According to the desktop review, the Gray bat (Myotis grisescens), Indiana bat (Myotis 

sodalist), Northern-Long-eared bat (Myotis septentrionalis) and specific mussel species have the potential 

to exist within the Project Area. Impacts to stream systems present on site should be avoided as to not 

impact potential species habitat, however, aquatic habitats do not appear to be suitable habitat. The small 
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areas where trees persist do not appear to be of adequate stature to support the Gray bat, Indiana bat, and 

the Northern-Long-eared bat from potentially occurring within the Project Area. 

Burns & McDonnell also reviewed GAI Consultants site reconnaissance reports provided by LG&E from 

2013 and 2021 and have provided the findings below: 

During a site reconnaissance conducted by GAI Consultants (refer to Attachment 7) in 2013 on the 

previous Mahoney Farm section of the Project Area, several trees were observed to have the potential to 

offer roosting habitat for the federally endangered Indiana bat. Streams observed on the Property were not 

identified to be suitable for protected mussel species.  

During a site reconnaissance conducted by GAI Consultants (refer to Attachment 7) in 2013 on the 

previous Les Ball Farm section of the Project Area, several trees were observed to have the potential to 

offer roosting habitat for the federally endangered Indiana bat. Streams observed on the Property were not 

identified to be suitable for protected mussel species.  

During a site reconnaissance conducted by GAI Consultants (refer to Attachment 7) in 2021 on the 

previous Leach Property section of the Project Area, it was reported that no caves, portals, or rock 

outcrops that could provide suitable habitat for threatened or endangered bats were observed. Trees that 

could be potential roosting habitat for the Indiana bat and/or the northern-long eared bat were observed 

within the Property Area. No streams on the site were reported to be suitable for protected mussels. 

Based on the results of the the desktop review and the GAI site reconnaissance reports, it is recommended 

that a field reconnaissance for listed species can be conducted to verify the presence or absence of such 

species onsite in the areas that will be impacted by construction activities. If threatened or endangered 

species are determined in the future to occur in the Project Area and will be impacted by the Project, then 

USFWS consultations may be needed. 

State Species 

Burns & McDonnell pulled publicly available data from KDFWR in June 2022. The KDFWR data 

identified nine state-listed species within Trimble County that have the potential to occur within the 

Project Area: Indiana Bat, Peregrine Falcon (Falco peregrinus), Little Brown Bat (Myotis lucifugus), 

Northern Metalmark (Calephelis borealis), Orangefoot Pimpleback (Plethobasus cooperianus), 

Rabbitsfoot (Quadrula cylindrica), Ring Pink (Obovaria retusa), Eastern Pipistrelle (Perimyotis 

subflavus), and Pyramid Pigtoe (Pleurobema rubrum) (KSNPC 2019). Populations of these species were 

not identified within the Project Area. The Project Area is predominately agriculture/grasslands. The 
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small areas where trees persist do not appear to be of adequate stature to support the listed avian state 

species and are segmented from larger stands of wooded areas that would be more suitable avian species. 

The Metalmark prefer wooded habitats near streams and the clam species prefer aquatic habitats, neither 

habitat appear to be present within the Project Area. Therefore, no impacts to these species are 

anticipated. 

State-listed species of special concern within the Project Area include the Sharp-shinned Hawk (Accipiter 

striatus), Bald Eagle (Haliaeetus leucocephalus), Dark-eyed Junco (Junco hyemalis), Bank Swallow 

(Riparia riparia), Sanborn’s crayfish (Faxonius sanbornii), Eastern Hellbender (Cryptobranchus 

alleganiensis alleganiensis), and Black Buffalo (Ictiobus niger). Similar to the state-listed species above, 

preferred habitats for these species are not readily observed withing the Project Area based on review of 

aerial imagery. State-listed species are not warranted federal protection under the Endangered Species 

Act. The Project Area is proposed on privately owned property, not state-owned lands; therefore, these 

species are not eligible for protection within the Project Area. 

Eagles and Migratory Birds 

The BGEPA, as amended (16 U.S. Code 668-668c) prohibits anyone, without a permit issued by the 

Secretary of Interior, from “taking” bald eagles, including their parts, nests, or eggs. BGEPA provides 

criminal penalties for persons who “take, possess, sell, purchase, barter, offer to sell, purchase or barter, 

transport, export or import, at any time or any manner, any bald eagle or any golden eagle, alive or dead, 

or any part, nest, or egg thereof.” “Take” is defined in BGEPA as to “pursue, shoot, shoot at, poison, 

wound, kill, capture, trap, collect, molest or disturb.” BGEPA was passed in 1940 as the Bald Eagle 

Protection Act to protect the bald eagle from extinction. Congress amended the BGEPA in 1962 to extend 

the ban on t taking of golden eagles (Aquila chrysaetos). Certain activities can be authorized by permit, 

including scientific research and collecting, exhibition, tribal religious reasons, depredation, falconry, and 

the taking of inactive golden eagle nests that interfere with resource development or recovery operations. 

USFWS issued the National Bald Eagle Management Guidelines in 2007 to advise landowners, land 

managers, and others who share public and private lands with eagles when and under what circumstances 

the protective provisions of the BGEPA may apply to their activities. Forest habitats including large open 

canopy trees are potentially suitable bald eagle nesting habitats. If impacts to these habitats are 

anticipated, eagle nest surveys should be considered.  

Under the MBTA, taking, killing, or possessing migratory birds that are native to the U.S. or its territories 

is unlawful. The statute does not discriminate between live or dead birds, and grants full protection to any 
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bird parts, including feathers, eggs, and nests. The MBTA does not define the term “take,” but USFWS 

has defined it by regulation to mean to “pursue, hunt, wound, kill, trap, capture, or collect” or to attempt 

these activities. Under the provisions of the MBTA, the unauthorized take of nesting migratory birds is 

not permitted. 

Provisions of the MBTA require that applicants for federal permits consider impacts to migratory bird 

habitat, particularly during nesting season. Nesting season can start as early as March and end as late as 

August. If possible, land clearing activities should occur outside the migratory bird nesting season. If land 

clearing activities cannot be planned outside the migratory bird nesting season, a migratory bird nesting 

survey should be considered ahead of land clearing activities within potential migratory bird nesting 

habitats, where present. 

According to the desktop evaluation, no bald or golden eagle preferred habitats were readily observed 

within the Project Area. Field surveys are recommended to confirm presence or absence. 

Wetlands and Other Water Resources 

Water Bodies 

Burns & McDonnell conducted a desktop review of National Wetland Inventory (NWI) data that 

identified one stream totaling 4.50 acres and 14 National Hydrography Dataset (NHD) freshwater ponds 

totaling 3.14 acres within the Project Area (USGS NHD 2022). No other wetlands were identified. 

According to the desktop evaluation, the recommended site layout of solar arrays does not currently 

impact streams or freshwater ponds.  

Burns & McDonnell also reviewed the following reports provided by LG&E that were created by GAI 

Consultants for the Trimble County Generating Station Landfill Project (refer to Attachment 7), and 

includes six parcels of the Trimble County site, but do not cover the entirety of the Project Area. The 

recommended site layout of the solar arrays also do not impact wetlands and waterbodies identified in the 

following reports: 

During a site reconnaissance conducted in 2014 on the previous Steven Boldery section of the Project 

Area, no wetlands or water bodies were identified.  

During a site reconnaissance conducted in 2013 on the previous Nacke section of the Project Area, no 

streams, wetlands, or ponds were identified.  
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During a site reconnaissance conducted in 2013 on the previous Mahoney Farm section of the Project 

Area, 17 headwater streams were identified to be ephemeral or intermittent. The Property also contained a 

7,215 linear foot stream, and one wetland totaling 0.12 acres. No non-jurisdictional streams or channels 

were observed.  

During a site reconnaissance conducted in 2013 on the previous Les Ball Farm section of the Project 

Area, 24 headwater streams were identified on the Property to be ephemeral. The Property also contained 

7,500 linear feet of streams, six wetlands totaling 0.41 acres, one pond totaling 0.26 acres, and 45 

sinkholes.  

During a site reconnaissance conducted in 2021 on the previous Leach Property section of the Project 

Area, 15 streams totaling 3,743 linear feet, four Palustrine emergent wetlands (PEM) totaling 0.456 acres, 

and one pond were identified. Nine erosional drainages were also identified.  

During a site reconnaissance conducted in 2022 on the previous Hale Property section of the Project Area, 

one NWI wetland that was a scrub-shrub wetland surrounding a freshwater pond was identified. 

Additionally, one jurisdictional wetland totaling 0.23 acres and two jurisdictional streams totaling 574 

linear feet were identified.  

The results of the the desktop review and the GAI site reconnaissance reports show different findings. A 

field survey for wetlands and waterbodies can be conducted to verify potential impacts and whether 

permitting will be required.  

Based on the results of the the desktop review and the GAI site reconnaissance reports, it is recommended 

that a field reconnaissance for wetlands and waterbodies be conducted throughout the Project area in 

order to confirm the presence of features. Although wetland and waterbody studies were conducted 

previously on certain parcels, these studies are outdated (i.e. greater than five years old) and would not be 

accepted by regulatory agencies and industry standards. Once features are identified, these locations can 

be utilized to appropriately site the project components to reduce or minimize impact to environmental 

resources.   

Floodplains 

The Federal Emergency Management Agency (FEMA) database was searched for Special Flood Hazard 

Areas within the Project Area. Approximately 21 acres of the Project Area is located within Zone A, or 

100-year floodplain (1% Annual Chance Flood Hazard) of the Corn Creek Tributary 1.2 (FEMA 2021). 

The recommended solar array layout does not intersect the FEMA floodplain within the site boundary.  
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The following report was created by GAI Consultants for the Trimble County Generating Station Landfill 

Project (refer to Attachment 7), and includes one parcel of the Trimble County site, but does not cover the 

entirety of the Project Area: 

During a site reconnaissance conducted by GAI Consultants in 2021 of the previous Leach Property, no 

part of this Property was reported to be located within a Special Flood Hazard Area. 

Cultural Resources 

Previously Recorded Archeological Sites and Historic Resources 

Burns & McDonnell consulted the National Park Service’s inventory of properties listed on the National 

Register of Historic Places (NRHP), and historic-age maps found online through the USGS Historical 

Topographic Map Explorer website. The desktop review resulted in no identified historical listings on or 

near the Project Area.  

Burns & McDonnell did not include an evaluation of the Kentucky Historic Resources Inventory (KHRI) 

database to identify previously recorded archeological sites. A review such as this requires a separate 

submittal to the Kentucky Heritage Council and requires a separate fee. It is recommended that further 

investigation be conducted for this site to determine whether previous cultural surveys have been 

conducted on all of these parcels and whether known archaeological sites were identified.  

Burns & McDonnell also reviewed GAI Consultants site reconnaissance reports provided by LG&E from 

2013, 2014, and 2021 and have provided the findings below. 

A Site Reconnaissance Report developed by GAI Consultants (refer to Attachment 7) in 2014 of the 

previous Steven Boldery section of the Project Area stated that due to the known density of archeological 

sites near the Property, the Property maintains a moderate to high potential for cultural resources, and 

further investigation is recommended.  

A Site Reconnaissance Report developed by GAI Consultants (refer to Attachment 7) in 2013 of the 

previous Nacke section of the Project Area stated that due to the known density of archeological sites near 

the Property, the Property maintains a moderate to high potential for cultural resources, and further 

investigation is recommended.  

A Site Reconnaissance Report developed by GAI Consultants (refer to Attachment 7) in 2013 of the 

previous Mahoney Farm section of the Project Area stated that due to the known density of archeological 

sites near the Property, the Property maintains a moderate to high potential for cultural resources, and 
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further investigation is recommended. Additionally, a historical building on the Property was 

recommended to be evaluated and documented on Kentucky Heritage Council Inventory Forms.  

A Site Reconnaissance Report developed by GAI Consultants (refer to Attachment 7) in 2013 of the 

previous Les Ball Farm section of the Project Area stated that approximately 57.2 acres of the Property 

was estimated to maintain a high potential for yielding archeological sites. Furthermore, cultural material 

was uncovered in four of the nine shovel test pits. Two historical buildings on the Property were 

recommended to be evaluated and documented on Kentucky Heritage Council Inventory Forms. 

Additionally, further investigation was warranted on a potential cemetery that was unable to be located 

during the initial site reconnaissance.  

A Site Reconnaissance Report developed by GAI Consultants (refer to Attachment 7) in 2021 of the 

previous Leach Property section of the Project Area stated that a Phase Ia cultural resources survey 

yielded the identification of three prehistoric sites and four prehistoric isolated finds, which yielded a total 

of 12 prehistoric lithic artifacts and one faunal specimen. Additionally, five rock overhangs were 

identified; two of the five overhangs contained prehistoric artifacts.  

Permitting and Regulations 

This section provides an overview of the regulatory process for the development and permitting of a solar 

energy facility at the proposed Project Area. Given that the final layout for the Project has not been 

completed, an inclusive list of permits required cannot be provided at this time; however, descriptions of 

the permits and approvals that may be needed are discussed below and a permit matrix has been provided 

in Attachment 6. For the purposes of this report, the permits/approvals discussed below are those that 

require effort and cost to obtain, that carry some degree of uncertainty associated with the permitting, 

and/or carry the potential to significantly impact the Project schedule. 

Local 

Trimble County does not have a solar ordinance. Solar farms have not been dealt with in the county, and 

the Planning and Zoning Department is still researching existing industrial zoning permit requirements for 

the Project Area. Burns & McDonnell did not receive a follow-up response from the county at the time 

this report was written, therefore, additional due diligence is recommended. Trimble County does have a 

floodplain development permitting requirement. If a building is within a FEMA Special Flood Hazard 

Area, it must be above the Base Flood Elevation (BFE) and would require a 30-day approval.  

Case No. 2022-00402 
Attachment to Response to MCFC-2 Question No. 3 

Page 28 of 470 
Bellar



Solar Development Revision 0 Environmental 

 

LG&E KU 12 Burns & McDonnell 

State 

Project activity may be subject to many Kentucky laws and regulations. Key state regulating agencies 

include the following: 

 Kentucky Public Service Commission 

 Kentucky Energy and Environment Cabinet 

 Kentucky Department for Environmental Protection 

 Kentucky Transportation Cabinet 

 Kentucky Department of Fish and Wildlife Resources (KDFWR) 

Federal 

Various Federal laws and regulations may apply to the Project activity. Applicable federal regulating 

agencies include the following: 

 U.S. Army Corps of Engineers 

 U.S. Department of Transportation  

 U.S. Fish and Wildlife Service 

 Environmental Protection Agency 

 Federal Emergency Management Agency 

 Federal Aviation Administration 

Trimble County Site Summary 

Land use within the Project Area is a mixture of deciduous forest, mixed forest, evergreen forest, 

cultivated crops, pasture/hay, grassland/herbaceous, developed open space, low intensity development, 

medium density development, and barren land. The soils comprise of mainly silty loam soils. No Federal, 

state, or locally-owned lands were identified within the Project Area. Geologic hazards do exist within the 

Project Area, which has moderate to high potential for karst to exist, and site verified sinkholes. 

Contaminated sites exist within a mile of the Project Area but are not present on-site. No federal or state-

listed threatened or endangered species are anticipated to be impacted by the current solar array design. 

Burns & McDonnell also recommends completing further due diligence reviews and field surveys, if 

needed, for potential cultural resources within the Project Area. One stream and 14 ponds exist within the 

Project Area but are not affected by the preliminary solar array layout. Field surveys are recommended to 

delineate the biological and wetlands/waterbodies at the site. A portion of the site contains a Zone A 

floodplain, but the preliminary solar array layout does not intersect the FEMA floodplain zone. Trimble 

County does not have a solar ordinance. Solar farms have not been dealt within the county, and the 
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Planning and Zoning Department is still researching existing industrial zoning permit requirements for the 

Project Area; additional follow-up will be needed to determine if there are permit requirements. 

Additional federal and/or state permits will also be required based on impacts. 
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Lancaster Site 

Land Use and Vegetation  

According to the USGS NLCD, land use within the Project Area is a mixture of pasture/hay, cultivated 

crops, woody wetlands, emergent herbaceous wetlands, deciduous forest, open water, developed open 

space, and development at a medium intensity (USGS NLCD 2019). The areas surrounding the Project 

Area are similar in composition, including cultivated crops, deciduous forest, and open water.   

Soils 

The NRCS SSURGO database was used to identify the specific soil map units associated with the Project 

Area as mapped by the USDA-NRCS. The SSURGO dataset is generally the most detailed level of soil 

geographic data available and utilizes information contained in published NRCS soil surveys. The Project 

Area is comprised of 10 soil map units, as mapped by the USDA-NRCS. Soils are generally a silty loam, 

and well suited for agriculture.  

Table 7 - Soil Map Units within the Project Area 

Map Unit Symbol Soil Map Unit Acres 

Faywood-Cynthiana complex, 12 to 25 percent slopes, eroded, very rocky FeD2 3.3 

Faywood-Fairmount complex, phosphatic, 6 to 12 percent slopes, eroded, 
rocky 

FfC2 181.3 

Faywood-Fairmount complex, phosphatic, 12 to 25 percent slopes, eroded, 

very rocky 
FfD2 109.9 

Lowell-Faywood complex, phosphatic, rocky, 12 to 25 percent slopes, eroded LtD2 70.2 

Nolin silt loam, 0 to 2 percent slopes, frequently flooded No 54.4 

Rock outcrop-Fairmount complex, 50 to 120 percent slopes RoF 0.1 

Sandview silt loam, 2 to 6 percent slopes SaB 10.6 

Bluegrass-Maury silt loams, 2 to 6 percent slopes uBlmB 690.8 

Lowell-Faywood silt loams, 6 to 12 percent slopes uLfC 95.4 

Maury-Bluegrass silt loams, 6 to 12 percent slopes uMlmC 81.9 

Water W 2.8 

Source: USDA-NRCS 2020 
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Public Lands and Conservation Easements 

Publicly available data sources were used to identify Federal, State, or locally-owned lands within two 

miles of the Project Area. Data sources included Federal and State land databases and parcel classification 

databases. Publicly available, conservation easement parcel data was limited but it was included because 

it could restrict development. No public lands are crossed by the Project Area (USGS PAD-US 2020). 

Geologic Hazards  

A review of the Kentucky Geological Survey database shows the Project Area to be underlain by bedrock 

with high potential for karst development. Portions of the Project Area may also contain shallow bedrock 

between 20 and 40 inches (KGS 2019). 

Contaminated Sites 

There are no listed RCRA or NPDES sites located within the Project Area (USEPA 2022). There are 

known sites located within proximity of the Project Area that should be considered during Project 

planning to avoid potential impact or environmental liability to the Project.  

It is recommended that a Phase I Environmental Site Assessment be performed on the remaining parcels 

on the property.  

Rare, Threatened, or Endangered Species 

Potential risks to wildlife resulting from the development of the Project include various impacts to federal 

and state-protected species. Regulatory guidance for compliance with the USFWS would include efforts 

to evaluate the Project risks under the ESA, MBTA, and BGEPA. Protection under the ESA can also 

include protection of habitat designated as critical habitat for supporting a listed species. Only those 

species that USFWS lists as endangered or threatened have federal protection under the ESA. 

Federal and State Threatened and Endangered Species 

The USFWS IPaC (USFWS 2022), and the Kentucky Department of Fish and Wildlife Resources 

(KDFWR 2022) websites were reviewed to determine the potential occurrence of species listed by the 

USFWS or KDFWR as threatened, endangered, candidate species, or species with special concern within 

the Project Area. It should be noted that inclusion in this table does not necessarily mean that a species is 

known to occur in the Project Area, but only acknowledges the potential for its occurrence, based on 

historic records, known ranges, and presence of potential habitat. No designated critical habitat for any 

protected species has been identified within the Project Area through this desktop evaluation. Field 

surveys are recommended to confirm. 
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Table 8 - Federal and State Threatened, Endangered, Candidate, and Special Concern Species 

Common Name Scientific Name 
Status 

USFWS KDFWR 

Avian    

Gray Bat Myotis grisescens Endangered Endangered 

Indiana Bat Myotis sodalist Endangered N/A 

Northern Long- eared bat Myotis septentrionalis Threatened N/A 

Sharp-shinned Hawk Accipiter striatus N/A Special Concern 

Henslow’s Sparrow Centronyx henslowii N/A Special Concern 

Bobolink 
Dolichonyx 
oryzivorous 

N/A Special Concern 

Least Flycatcher Empidonax minimus N/A Endangered 

Peregrine Falcon Falco peregrinus N/A Endangered 

Bald Eagle 
Haliaeetus 
leucocephalus 

N/A Special Concern 

Dark-eyed Junco Junco hyemalis N/A Special Concern 

Loggerhead Shrike Lanius ludovicianus N/A Special Concern 

Little Brown Bat Myotis lucifugus N/A Threatened 

Savannah Sparrow 
Passerculus 
sandwichensis 

N/A Special Concern 

Eastern Pipistrelle Perimyotis subflavus N/A Threatened 

Rose-breasted Grosbeak 
Pheucticus 
ludovicianus 

N/A Special Concern 

Blackburnian Warbler Setophaga fusca N/A Threatened 

Red-breasted Nuthatch Sitta canadensis N/A Endangered 

Barn Owl Tyto alba N/A Special Concern 

Insects    

Monarch Butterfly Danaus plexippus Candidate N/A 

Clams    

Clubshell  Pleurobema claya Endangered Endangered 

Fanshell Cyprogenia stegaria Endangered N/A 

Rabbitsfoot Quadrula cylindrica  Threatened N/A 

Sheepnose Mussel Plethobasus cyphyus Endangered Endangered 

Slippershell Mussell Alasmidonta viridis N/A Special Concern 

Longsolid Fusconaia subrotunda N/A Special Concern 

Amphibians    

Coal Skink 
Plestiodon 
anthracinus 

N/A Endangered 

Fish    

Black Buffalo Ictiobus niger N/A Special Concern 
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Common Name Scientific Name 
Status 

USFWS KDFWR 

Plants    

Short’s Bladderpod Physaria globosa Endangered N/A 

 Source: USFWS 2022, KDFWR 2022 

 

Federal Species The monarch butterfly “May Occur” within the Project Area. Although the monarch 

butterfly “May Occur” within the Project Area, it does not currently receive protection from the federal 

government. Requirements should be re-evaluated in the event this species is officially listed as 

threatened or endangered.  

According to the desktop review, the Gray bat, Indiana bat, Northern-Long-eared bat and specific mussel 

species have the potential to exist within the Project Area. Impacts to stream systems present on site 

should be avoided as to not impact potential species habitat, however, aquatic habitats do not appear to be 

suitable habitat. The small areas where trees persist do not appear to be of adequate stature to support the 

Gray bat, Indiana bat, and the Northern-Long-eared bat from potentially occurring within the Project 

Area. Additionally, Short’s Bladderpod’s (Physaria globose) preferred habitat is dry limestone cliffs, 

barrens, cedar glades, steep wooded slopes, and talus areas. These habitats do not appear to be present 

within the Project Area. 

Based on the results of the the desktop review, it is recommended that a field reconnaissance for listed 

species can be conducted to verify the presence or absence of such species onsite in the areas that will be 

impacted by construction activities. If threatened or endangered species are determined in the future to 

occur in the Project Area and will be impacted by the Project, then USFWS consultations may be needed. 

State Species 

Burns & McDonnell pulled publicly available data from KDFWR in June 2022. The KDFWR data 

identified 10 state-listed species within Garrard County that have the potential to occur within the Project 

Area: Gray Bat, Least Flycatcher (Empidonax minimus), Peregrine Falcon (Falco peregrinus), Little 

Brown Bat (Myotis lucifugus), Eastern Pipistrelle (Perimyotis subflavus), Blackburnian Warbler 

(Setophaga fusca), Red-breasted Nuthatch (Sitta canadensis), Clubshell (Pleurobema claya), Sheepnose 

Mussel (Plethobasus cyphyus), and Coal Skink (Plestiodon anthracinus) (KSNPC 2019). Populations of 

these species were not identified within the Project Area. Impacts to stream systems present on site should 

be avoided as to not impact potential species habitat. The small areas where trees persist do not appear to 

be of adequate stature to support the listed avian state species and are segmented from larger stands of 
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wooded areas that would be more suitable for avian species. Aquatic habitats present within the Project 

Area should be avoided to prevent potential impacts to species that utilize these habitats; however, it is 

not anticipated that these species would utilize these aquatic sites within the Project Area. Therefore, no 

impacts to these species are anticipated. 

State-listed species of special concern within the Project Area include the Sharp-shinned Hawk (Accipiter 

striatus), Henslow’s Sparrow (Centronyx henslowii), Bobolink (Dolichonyx oryzivorous), Bald Eagle 

(Haliaeetus leucocephalus), Dark-eyed Junco (Junco hyemalis), Loggerhead Shrike (Lanius 

ludovicianus), Savannah Sparrow (Passerculus sandwichensis), Rose-breasted Grosbeak (Pheucticus 

ludovicianus), Barn Owl (Tyto alba), Slippershell Mussell (Alasmidonta viridis), Longsolid (Fusconaia 

subrotunda), and Black Buffalo (Ictiobus niger). Similar to the state-listed species above, preferred 

habitats for these species are not readily observed withing the Project Area based on review of aerial 

imagery. State-listed species are not warranted federal protection under the Endangered Species Act. The 

Project Area is proposed on privately owned property, not state-owned lands; therefore, these species are 

not eligible for protection within the Project Area. 

Eagles and Migratory Birds 

As indicated in previous sections, the BGEPA, as amended (16 U.S. Code 668-668c) prohibits anyone, 

without a permit issued by the Secretary of Interior, from “taking” bald eagles, including their parts, nests, 

or eggs unless authorized by a federal permit.  

Under the MBTA, the unauthorized take of nesting migratory birds is not permitted. However, provisions 

of the MBTA require that applicants for federal permits consider impacts to migratory bird habitat, 

particularly during nesting season.  

According to the desktop evaluation, no bald or golden eagle preferred habitats were readily observed 

within the Project Area. Field surveys are recommended to confirm presence or absence. Nesting season 

can start as early as March and end as late as August. If possible, land clearing activities should occur 

outside the migratory bird nesting season. If land clearing activities cannot be planned outside the 

migratory bird nesting season, a migratory bird nesting survey could be considered ahead of land clearing 

activities within potential migratory bird nesting habitats, where present. 
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Wetlands and Other Water Resources 

Water Bodies 

Burns & McDonnell conducted a desktop review of the Project Area for NWI and NHD data that 

identified two riverines totaling 8.63 acres (0.67% of the Project Area), one freshwater emergent wetland 

approximately 0.62 acres of the Project Area, two freshwater ponds totaling 1.72 acres (0.21% of the 

Project Area), and one NHD lake/pond totaling 3.39 acres (0.26% of the Project Area) (USGS NHD 

2022). The preliminary site layout of solar arrays does not currently impact wetlands, streams, or ponds.  

Based on the results of the the desktop review, it is recommended that a field reconnaissance for wetlands 

and waterbodies be conducted throughout the Project area in order to confirm the presence of features. 

Once features are identified, these locations can be utilized to appropriately site the project components to 

reduce or minimize impact to environmental resources.   

Floodplains 

The FEMA database was searched for Special Flood Hazard Areas within the Project Area. FEMA 

reported that approximately 64.87 acres (5.05% of the Project Area) is located within Zone A, 100-year 

floodplain (1% Annual Chance Flood Hazard) of the Dix River Tributary (FEMA 2021). The preliminary 

solar array layout does not intersect the FEMA floodplain within the site boundary. 

Cultural Resources 

Previously Recorded Archeological Sites and Historic Resources 

Burns & McDonnell consulted the National Park Service’s inventory of properties listed on the NRHP, 

and historic-age maps found online through the USGS Historical Topographic Map Explorer website. 

This review resulted in no identified historical listings on or near the Project Area.  

Burns & McDonnell did not include an evaluation of the KHRI database to identify previously recorded 

archeological sites. A review such as this requires a separate submittal to the Kentucky Heritage Council 

and requires a separate fee.  

It is recommended that further investigation be conducted for this site to determine whether previous 

cultural surveys have been conducted on these parcels and whether known archaeological sites were 

identified.  
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Permitting and Regulations 

This section provides an overview of the regulatory process for the development and permitting of a solar 

energy facility at the proposed Project Area. As stated above, given that the final layout for the Project 

has not been completed and an inclusive list of permits required cannot be provided at this time; however, 

descriptions of the permits and approvals that may be needed are discussed below and a permit matrix has 

been included in Attachment 6. For the purposes of this report, the permits/approvals discussed below are 

those that require effort and cost to obtain, that carry some degree of uncertainty associated with the 

permitting, and/or carry the potential to significantly impact the Project schedule. 

Local 

Garrard County does not have a solar ordinance or land use development permit requirement, however, 

they do require floodplain development, building, and electrical permits, as applicable. Once applications 

have been submitted, there is a one-week approval turnaround.  

State 

Project activity may be subject to numerous Kentucky laws and regulations. Key state regulating agencies 

include the following: 

 Kentucky Public Service Commission 

 Kentucky Energy and Environment Cabinet  

 Kentucky Department for Environmental Protection 

 Kentucky Transportation Cabinet 

 KDFWR 

Federal 

Various Federal laws and regulations may apply to the Project activity. Applicable federal regulating 

agencies include the following: 

 U.S. Army Corps of Engineers 

 U.S. Department of Energy  

 U.S. Department of Transportation  

 U.S. Fish and Wildlife Service 

 Federal Energy Regulatory Commission  

 Environmental Protection Agency 

 Federal Emergency Management Agency 

 Federal Aviation Administration 
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 Multiple Tribal Agencies 

Lancaster Site Summary 

Land use within the Project Area is a mixture of pasture/hay, cultivated crops, woody wetlands, emergent 

herbaceous wetlands, deciduous forest, open water, developed open space, and development at a medium 

intensity. The Project Area is comprised mainly of silty loam soils. No federal, state, or locally-owned 

lands were identified within the Project Area. The Project Area has high potential for karst to exist, which 

provides a geologic hazard for the site. Contaminated sites exist within a mile of the Project Area but are 

not located within the Project Area boundaries and are not anticipated to affect the solar array layout. No 

federal or state-listed threatened or endangered species are anticipated to be impacted by the current solar 

array design. Burns & McDonnell also recommends completing further due diligence reviews and field 

surveys, if needed, for potential cultural resources within the Project Area. Two riverines, one freshwater 

emergent wetland, two freshwater ponds, and one NHD lake/pond exist within the Project Area but are 

not affected by the preliminary solar array layout. Field surveys are recommended to delineate the 

biological and wetlands/waterbodies desktop findings. A portion of the site contains a Zone A floodplain, 

but the recommended solar array layout does not intersect the FEMA floodplain zone. Garrard County 

does not have solar ordinance or land use development permit requirements. Additional applicable federal 

and/or state permits will be required. 
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Bickett Site 

Land Use and Vegetation  

According to the USGS NLCD, land use within the Project Area is a mixture of pasture/hay, cultivated 

crops, open water, developed open space, and development at a medium intensity (USGS NLCD 2019). 

The areas surrounding the Project Area are similar in composition, including pasture/hay and deciduous 

forest.   

Soils 

The NRCS SSURGO database was used to identify the specific soil map units associated with the Project 

Area as mapped by the U.S. Department of Agriculture (USDA)-NRCS. The SSURGO dataset is 

generally the most detailed level of soil geographic data available and utilizes information contained in 

published NRCS soil surveys. The Project Area is comprised of 26 soil map units, as mapped by the 

USDA-NRCS. Soils are generally a silty loam, and well suited for agriculture.  

Table 9 - Soil Map Units within the Project Area 

Map Unit Symbol Soil Map Unit Acres 

Elk silt loam, 2 to 6 percent slopes, rarely flooded ElB 10.3 

Frondorf-Lenberg complex, 20 to 30 percent slopes FlE 5.5 

Henshaw silt loam, 0 to 2 percent slopes, rarely flooded He 202.0 

Newark silt loam, 0 to 2 percent slopes, occasionally flooded Ne 143.0 

Nolin silt loam, 0 to 2 percent slopes, occasionally flooded Nh 113.9 

Otwood silt loam, 0 to 2 percent slopes, rarely flooded OtA 55.4 

Otwood silt loam, 2 to 6 percent slopes, rarely flooded OtB 48.0 

Typic Endoaquents, 0 to 2 percent slopes, occasionally flooded uAquA 27.0 

Belknap silt loam, 0 to 2 percent slopes, occasionally flooded uBelA 173.0 

Bonnie silt loam, 0 to 2 percent slopes, occasionally flooded uBonA 1.3 

Fairpoint-Bethesda complex, 0 to 6 percent slopes uFacB 243.6 

Fairpoint-Bethesda complex, 6 to 20 percent slopes uFacD 324.1 

Hosmer silt loam, 2 to 6 percent slopes uHosB 159.1 

Hosmer silt loam, 6 to 12 percent slopes, eroded uHosC2 101.7 

Hosmer silt loam, 6 to 12 percent slopes, severely eroded uHosC3 59.0 

Melvin silt loam, 0 to 2 percent slopes, occasionally flooded uMelA 540.5 

Robbs silt loam, 0 to 2 percent slopes uRobA 36.0 
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Map Unit Symbol Soil Map Unit Acres 

Sharon silt loam, 0 to 2 percent slopes, occasionally flooded uShaA 19.3 

Water W 75.5 

Weinbach silt loam, 0 to 2 percent slopes, rarely flooded We 90.4 

Wellston silt loam, 6 to 12 percent slopes WlC 6.3 

Wellston silt loam, 6 to 12 percent slopes, severely eroded WlC3 13.6 

Wellston silt loam, 12 to 20 percent slopes WlD 123.6 

Wellston silt loam, 12 to 30 percent slopes, severely eroded WlD3 94.4 

Zanesville silt loam, 6 to 12 percent slopes ZaC 17.6 

Zanesville silt loam, 6 to 12 percent slopes, severely eroded ZaC3 5.6 

Source: USDA-NRCS 2020 

Public Lands and Conservation Easements 

Publicly available data sources were used to identify Federal, State, or locally-owned lands within two 

miles of the Project Area. Data sources included Federal and State land databases and parcel classification 

databases. Publicly available, conservation easement parcel data was limited but it was included because 

it could restrict development. No public lands are crossed by the Project Area (USGS PAD-US 2020). 

Geologic Hazards 

The Project Area doesn’t have any geologic hazards present. No karst features are present in the Project 

Area (KGS 2019).  

Contaminated Sites 

There are no listed RCRA or NPDES sites located within the Project Area (USEPA 2020). There are 

known sites located within proximity of the Project Area that should be considered during Project 

planning to avoid potential impact or environmental liability to the Project.  

It is recommended that a Phase I Environmental Site Assessment be performed on the remaining parcels 

on the property.  

Rare, Threatened, or Endangered Species 

Potential risks to wildlife resulting from the development of the Project include various impacts to federal 

and state-protected species. Regulatory guidance for compliance with the USFWS would include efforts 

to evaluate the Project risks under the ESA, MBTA, and BGEPA. Protection under the ESA can also 
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include protection of habitat designated as critical habitat for supporting a listed species. Only those 

species that USFWS lists as endangered or threatened have federal protection under the ESA. 

Federal and State Threatened and Endangered Species 

The USFWS IPaC (USFWS 2022), and the Kentucky Department of Fish and Wildlife Resources 

(KDFWR 2022) databases were evaluated to determine the potential occurrence of species listed by the 

USFWS and/or KDFWR as threatened, endangered, candidate species, or species of special concern 

within the Project Area. It should be noted that inclusion in this table does not necessarily mean that a 

species is known to occur in the Project Area, but only acknowledges the potential for its occurrence, 

based on historic records, known ranges, and presence of potential habitat. No designated critical habitat 

for any protected species has been identified within the Project Area through this desktop evaluation. 

Field surveys are recommended to confirm. 

 

Table 10 - Federal and State Threatened, Endangered, Candidate, and Special Concern Species 

Common Name Scientific Name 
Status 

USFWS KDFWR 

Avian    

Northern Long-eared Bat Myotis septentrionalis Threatened Endangered 

Gray Bat Myotis grisescens Endangered Threatened 

Indiana Bat Myotis sodalis Endangered Endangered 

Sharp-shinned Hawk Accipiter striatus N/A Special Concern 

Spotted Sandpiper Actitis macularius N/A Endangered 

Great Egret Ardea alba N/A Threatened 

Short- eared Owl Asio flammeus N/A Endangered 

Long- eared Owl Asio otus N/A Endangered 

Upland Sandpiper Bartramia longicauda N/A Historic 

American Bittern Botaurus lentiginosus N/A Historic 

Cattle Egret Bubulcus ibis N/A Special Concern 

Henslow’s Sparrow Centronyx henslowii N/A Special Concern 

Brown Creeper Certhia americana N/A Threatened 

Lark Sparrow Chondestes grammacus N/A Special Concern 

Northern Harrier Circus hudsonius N/A Threatened 

Sedge Wren Cistothorus stellaris N/A Special Concern 

Bobolink Dolichonyx oryzivorus N/A Special Concern 

Little Blue Heron Egretta caerulea N/A Endangered 
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Common Name Scientific Name 
Status 

USFWS KDFWR 

Snowy Egret Egretta thula N/A Endangered 

Least Flycatcher Empidonax minimus N/A Endangered 

American Coot Fulica americana N/A Endangered 

Common Gallinule Gallinula galeata N/A Threatened 

Bald Eagle Haliaeetus leucocephalus N/A Special Concern 

Mississippi Kite Ictinia mississippiensis N/A Special Concern 

Least Bittern Ixobrychus exilis N/A Threatened 

Dark- eyed Junco Junco heymalis N/A Special Concern 

Loggerhead Shrike Lanius ludovicianus N/A Special Concern 

Southeastern Myotis Myotis austroriparius N/A Special Concern 

Little Brown Bat Myotis lucifugus N/A Threatened 

Yellow- crowned Night- 
heron 

Nyctanassa violacea N/A Threatened 

Black- crowned Night- 
heron 

Nycticorax nycticorax N/A Threatened 

Osprey Pandion haliaetus N/A Special Concern 

Savannah Sparrow Passerculus sandwichensis N/A Special Concern 

Eastern Pipistrelle Perimyotis subflavus N/A Threatened 

Double Crested Cormorant Phalacrocorax auritus N/A Special Concern 

Rose – breasted Grosbeak Pheucticus Iudovicianus N/A Special Concern 

Pied- billed Grebe Podilymbus podiceps N/A Endangered 

Vesper Sparrow Pooecetes gramineus N/A Endangered 

Bank Swallow Riparia riparia N/A Special Concern 

Blackburnian Warbler Setophaga fusca N/A Threatened 

Red- breasted Nuthatch Sitta canadensis N/A Endangered 

Northern Shoveler Spatula clypeata N/A Endangered 

Blue-winged Teal Spatula discors N/A Threatened 

Interior Least Tern 
Sternula antillarum 

athalassos 
N/A Endangered 

Barn Owl Tyto alba N/A Special Concern 

Bell’s Vireo Vireo bellii N/A Special Concern 

Amphibians    

Six-lined Racerunner Asipidoscelis sexlineata N/A Special Concern 

Eastern Hellbender 
Cryptobranchus 

alleganiensis 
N/A Special Concern 

Copperbelly Watersnake 
Nerodia erythrogaster 

neglecta 
N/A Threatened 

Common Ribbonsnake Thamnophis saurita N/A Special Concern 

Clams    
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 Source: USFWS 2022, KDFWR 2022 

Federal Species 

The monarch butterfly “May Occur” within the Project Area. Although the monarch butterfly “May 

Occur” within the Project Area, it does not currently receive protection from the federal government. 

Requirements should be re-evaluated in the event this species is officially listed as threatened or 

endangered.  

Common Name Scientific Name 
Status 

USFWS KDFWR 

Clubshell Pleurobema clava Endangered N/A 

Fanshell Cyprogenia stegaria Endangered Endangered 

Northern Riffleshell Epioblasma rangiana Endangered N/A 

Pink Mucket Lampsilis abrupta Endangered N/A 

Rabbitsfoot Quadrula cylindrica Threatened N/A 

Ring Pink Obovaria retusa Endangered N/A 

Sheepnose Mussel Plethobasus cyphyus Endangered N/A 

Elephantear Elliptio crassidens N/A Special Concerns 

Catspaw Epioblasma obliquata N/A Endangered 

Longsolid Fusconaia subrotunda N/A Special Concern 

Pocketbook Lampsilis ovata N/A Endangered 

Little Spectaclecase 
Leaunio lienosus 

aquilonius 
N/A Threatened 

Round Hickorynut Obovaria subrotunda N/A Threatened 

Rough Pigtoe Pleurobema plenum Endangered Endangered 

Pyramid Pigtoe Pleurobema rubrum N/A Endangered 

Purple Lilliput Toxolasma lividum N/A Endangered 

Insects    

Monarch Butterfly Danaus plexippus Candidate N/A 

Broad- winged Skipper Poanes Viator N/A Endangered 

Elusive Clubtail Stylurus notatus N/A Endangered 

Fish    

Lake Chubsucker Erimyzon sucetta N/A Threatened 

Shawnee Darter Etheostoma tecumsehi N/A Special Concern 

Cypress Minnow Hybognathus hayi N/A Endangered 

Chestnut Lamprey Icthyomyzon castaneus N/A Special Concern 

Black Buffalo Ictiobus niger N/A Special Concern 

Redspotted Sunfish Lepomis miniatus N/A Threatened 
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According to the desktop review, the Gray bat, Indiana bat, Northern-Long-eared bat and specific mussel 

species have the potential to exist within the Project Area. Impacts to stream systems present on site 

should be avoided as to not impact potential species habitat, however, aquatic habitats do not appear to be 

suitable habitat. The small areas where trees persist do not appear to be of adequate stature to support the 

Gray bat, Indiana bat, and the Northern-Long-eared bat from potentially occurring within the Project 

Area.  

Based on the results of the the desktop review, it is recommended that a field reconnaissance for listed 

species can be conducted to verify the presence or absence of such species onsite in the areas that will be 

impacted by construction activities. If threatened or endangered species are determined in the future to 

occur in the Project Area and will be impacted by the Project, then USFWS consultations may be needed. 

State Species 

Burns & McDonnell pulled publicly available data from KDFWR in June 2022. The KDFWR data 

identified 40 state-listed species within Muhlenberg County that have the potential to occur within the 

Project Area: 26 avian species, 1 amphibian species, 8 clam species, 2 insect species, and 3 fish species 

and detailed above (KSNPC 2019). Populations of these species were not identified within the Project 

Area. The Project Area is predominately agriculture/grasslands. Impacts to stream systems present on site 

should be avoided as to not impact potential species habitat. The small areas where trees persist do not 

appear to be of adequate stature to support the listed avian state species and are segmented from larger 

stands of wooded areas that would be more suitable avian species. Aquatic habitats present within the 

Project Area should be avoided to prevent potential impacts to species that utilize these habitats; however, 

it is not anticipated that these species would utilize these aquatic sites within the Project Area. If 

avoidance is an option, no impacts to these species are anticipated. 

State-listed species of special concern within the Project Area include 26 species of concern identified 

above including 18 avian species, 3 amphibian species, 2 clam species, and 3 fish species. Similar to the 

state-listed species above, preferred habitats for these species are not readily observed withing the Project 

Area based on review of aerial imagery. 

State-listed species are not warranted federal protection under the Endangered Species Act. The Project 

Area is proposed on privately owned property, not state-owned lands; therefore, these species are not 

eligible for protection within the Project Area. 
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Eagles and Migratory Birds 

As indicated in previous sections, the BGEPA, as amended (16 U.S. Code 668-668c) prohibits anyone, 

without a permit issued by the Secretary of Interior, from “taking” bald eagles, including their parts, nests, 

or eggs unless authorized by a federal permit.  

Under the MBTA, the unauthorized take of nesting migratory birds is not permitted. However, provisions 

of the MBTA require that applicants for federal permits consider impacts to migratory bird habitat, 

particularly during nesting season.  

According to the desktop evaluation, no bald or golden eagle preferred habitats were readily observed 

within the Project Area. Field surveys are recommended to confirm presence or absence. Nesting season 

can start as early as March and end as late as August. If possible, land clearing activities should occur 

outside the migratory bird nesting season. If land clearing activities cannot be planned outside the 

migratory bird nesting season, a migratory bird nesting survey could be considered ahead of land clearing 

activities within potential migratory bird nesting habitats, where present. 

Wetlands and Other Water Resources 

Water Bodies 

Burns & McDonnell conducted a desktop review of NWI and NHD data, it was identified that the Project 

Area contains six freshwater forested/shrub wetlands totaling 213.81 acres (9.08% of the Project Area), 

three riverines totaling 12.24 acres (0.52% of the Project Area), two freshwater emergent wetlands 

totaling 5.11 acres (0.22% of the Project Area), one NHD Waterbody totaling 45.15 acres (1.92% of the 

Project Area), and two freshwater ponds totaling 17.39 acres (0.74% of the Project Area) (USGS NHD 

2022). The preliminary site layout of solar arrays does not currently impact wetlands, streams, or ponds.  

Based on the results of the the desktop review, it is recommended that a field reconnaissance for wetlands 

and waterbodies be conducted throughout the Project area in order to confirm the presence of features. 

Once features are identified, these locations can be utilized to appropriately site the project components to 

reduce or minimize impact to environmental resources.   

Floodplains 

The FEMA database was searched for Special Flood Hazard Areas within the Project Area. FEMA 

reported that approximately 1,010.29 acres (42.94% of the Project Area) is located within Zone A, 100-

year floodplain (1% Annual Chance Flood Hazard), and Zone AE (FEMA 2021). Additionally, a portion 
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of the eastern Project Area is located within a regulatory floodway of the Green River. The recommended 

solar array layout does not intersect the FEMA floodplain within the site boundary.  

Cultural Resources 

Previously Recorded Archeological Sites and Historic Resources 

Burns & McDonnell consulted the National Park Service’s inventory of properties listed on the NRHP, 

and historic-age maps found online through the USGS Historical Topographic Map Explorer website. 

This review resulted in no identified historical listings on or near the Project Area.  

Burns & McDonnell did not include an evaluation of the KHRI database to identify previously recorded 

archeological sites. A review such as this requires a separate submittal to the Kentucky Heritage Council 

and requires a separate fee.  

It is recommended that further investigation be conducted for this site to determine whether previous 

cultural surveys have been conducted on these parcels and whether known archaeological sites were 

identified.  

Permitting and Regulations 

This section provides an overview of the regulatory process for the development and permitting of a solar 

energy facility at the proposed Project Area. As stated above, given that the final layout for the Project 

has not been completed and an inclusive list of permits required cannot be provided at this time; however, 

descriptions of the permits and approvals that may be needed are discussed below and a permit matrix is 

included in Attachment 6. For the purposes of this report, the permits/approvals discussed below are those 

that require effort and cost to obtain, that carry some degree of uncertainty associated with the permitting, 

and/or carry the potential to significantly impact the Project schedule. 

Local 

Muhlenberg County  

There are no solar ordinances in Muhlenberg County. In addition, no land use development, floodplain, or 

other permits are needed. The Planning and Zoning Department would appreciate a courtesy call if the 

Project moves forward.  
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McLean County  

McLean County has a solar ordinance, Article 8 Solar Energy Systems. Any solar development over four 

acres must be approved before the Board of Commissioners. McLean County has a Solar Panel 

Application that must be completed by the landowner and mailed to the county contact. Article 8 Solar 

Energy Systems Ordinance requirements are as follows: 

 

 The height of any ground mounted Solar Energy Systems (SES) shall not exceed 25 feet as 

measured from the highest natural grade below each solar panel (excludes utility poles, 

substations and antennas). 

 Setback requirements for a Level 3 SES shall be as follows: 1) All equipment shall be at least 25 

feet from the perimeter property lines of the project area; 2) No interior property line setbacks 

shall be required if the project spans multiple contiguous properties; 3) All equipment shall be 

located at least 100 feet from any residential structure and the maximum height of any individual 

component will be 25 feet measured from the local ground level of the component. 

 All Level 3 SES shall be screened with a 7-foot-tall fence and, to the extent practicable, a visual 

buffer that provides reasonable screening to reduce the view of the SES from residential dwelling 

units on adjacent lots (including those lots located across a public right of way. A vegetation 

screening plan to reduce the view of the SES from residential dwelling units on adjacent lots will 

be submitted for approval of the McLean County Planning Commission. The existing natural tree 

growth and natural landforms along the SES perimeter may create a sufficient buffer and shall be 

preserved when reasonably practicable. When no alternative vegetation screening plan is 

approved, a double row of staggered evergreen trees will be planted 15 feet on center from 

adjacent non-participating residential dwellings including the outdoor living space immediately 

near residential dwellings. 

 Parcel boundaries with no proximity to residential dwellings shall not require screening. The 

proposed evergreen trees shall be placed on the exterior of security fencing. The use of barbed 

wire or sharp pointed fences shall be prohibited in or along any boundary adjoining residential 

properties. There shall be no signs permitted except those displaying emergency information, 

owner contact information, warning or safety instructions or signs that are required by a federal, 

state, or local agency. Such signs shall not exceed 5 square feet in area. 

 Excessive lighting shall be prohibited except that required by federal or state regulations. 

 The developer shall post a Surety Bond, or other form of Security acceptable to the County, for 

the abandonment of the site and in the event the Commission must remove the facility. 

Abandonment shall be when the SES ceases to transfer energy on a continuous basis for 12 
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months. The surety bond or other form of security shall be 1 percent of the total project cost 

recalculated every 5 years during the project life. 

 A Decommissioning Plan shall be submitted at the time of application by the developer 

responsible for decommissioning. 

 
The information is provided through the McLean County Planning and Zoning Department and the 

anticipated approval timeframe is four weeks. 

 

McLean County also has a floodplain permit requirement that has a 30-day approval period.  

State 

Project activity may be subject to numerous Kentucky laws and regulations. Key state regulating agencies 

include the following: 

 Kentucky Public Service Commission 

 Kentucky Energy and Environment Cabinet  

 Kentucky Department for Environmental Protection 

 Kentucky Transportation Cabinet 

 KDFWR 

Federal 

Various Federal laws and regulations may apply to the Project activity. Applicable federal regulating 

agencies include the following: 

 U.S. Army Corps of Engineers 

 U.S. Department of Energy  

 U.S. Department of Transportation  

 U.S. Fish and Wildlife Service 

 Federal Energy Regulatory Commission  

 Environmental Protection Agency 

 Federal Emergency Management Agency 

 Federal Aviation Administration 

 Multiple Tribal Agencies 
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Bickett Site Summary 

Land use within the Project Area is a mixture of pasture/hay, cultivated crops, open water, developed 

open space, and development at a medium intensity The soil comprises of mainly silty loam soils. No 

federal, state, or locally-owned lands were identified within the Project Area. Geologic hazards do not 

appear to exist within the Project Area. Contaminated sites exist within a mile of the Project Area but are 

not present on-site and are not anticipated to affect the Project Area. No federal or state-listed threatened 

or endangered species are anticipated to be impacted by the current solar array design. Burns & 

McDonnell also recommends completing further due diligence reviews and field surveys, if needed, for 

potential cultural resources within the Project Area. Six freshwater forested/shrub wetlands, three 

riverines, two freshwater emergent wetlands, one NHD Waterbody, and two freshwater ponds exist within 

the Project Area but are not affected by the projected solar array layout. Field surveys are recommended 

to delineate the biological and wetlands/waterbodies desktop findings. A portion of the site contains a 

Zone A and Zone AE floodplain as well as a portion of the eastern Project Area is located within a 

regulatory floodway of the Green River. Burns & McDonnell recommends avoiding impacts to FEMA 

Special Flood Hazard Areas. Muhlenburg County does not have a solar ordinance or land use 

development permit requirement. McLean County has a solar ordinance for any solar project over 4 acres 

and it must be approved by the Board of Commissioners. Additional federal and/or state permits will be 

required.  
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INTERCONNECTIONS 

Interconnection 

Burns & McDonnell has reviewed and outlined the interconnection process for the Customer 

(LG&E/KU)1 pertaining to the Bickett Solar site, Lancaster County Solar site, and Trimble County Solar 

site. Below, Burns & McDonnell has provided background information on the site, the generation 

interconnection application, and the generation interconnection timeline. 

  

Burns & McDonnell has found the solar capacity for single axis tracking to be 146 MWac (182 MWdc) 

for the Bickett Solar site and the solar capacity for single axis tracking to be 168 MWac (210 MWdc) for 

the Lancaster County Solar site. The Bickett County Solar site and the Lancaster County Solar site are 

green field sites.  For two green field sites of this size, the Customer should submit a Large Generator 

Interconnection Request. The timeline for this request is as follows: 

1. Customer submits a Large Generator Interconnection Request with all that entails, including the 

$10,000 deposit. 

2. Customer submits a Provisional Large Generator Interconnection Request, referencing the first 

request, and another $10,000 deposit. 

a. Customer must include a reason for requesting Provisional Interconnection Service and 

evidence of 1) the execution of a contract for the sale of electric energy or capacity from 

the interconnecting generating facility that coincides with the projected in-service date of 

the generator or 2) the execution of an contract for the engineering for, procurement of 

major equipment for, or construction of the interconnecting generating facility. 

3. The ITO conducts Provisional System Impact and Facilities studies to determine how much 

interconnection service can be granted without requiring any network upgrades. 

4. The customer and TO sign a Provisional Large Generator Interconnection Agreement with 

operational limits. 

a. The operational limits are re-studied (at the customer’s expense) and updated each year. 

5. The normal Large Generator Interconnection Procedures continue on during this time, including 

the requisite System Impact and Facilities Studies. 

6. The customer and TO sign a Large Generator Interconnection Agreement which replaces the 

Provisional Large Generator Interconnection Agreement. 

  

Burns & McDonnell has found the solar capacity for single axis tracking to be 19 MWac (23 MWdc) for 

the Trimble County Solar site. The solar facility will be located on an existing coal power plant and is on 
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existing land owned by the Customer. There will also be a new substation interconnection point for the 

new solar facility. Other Independent Service Operators including MISO and SPP have provisions for 

Surplus Interconnection Applications for an expedited interconnect application process. This process 

maintains the existing Generator Interconnection Agreement (GIA) limit between the existing generator 

and the new addition. The Trimble County solar installation could result in minimum curtailment risk for 

the existing GIA and would be a path to investigate moving forward for this option. 

 

 1 Louisville Gas and Electric Company and Kentucky Utilities Company are referred to as “Company, 

Customer or LG&E / KU” with facility ownership and energy allocations to be determined later. 
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ESTIMATING 

Estimate Review Approach 

The cost estimates provided in Tables 1, 2, 3, 4 summarizes direct capital costs, indirect costs, and project 

contingency for the individual solar and battery projects . These estimates are considered AACE Class 5 

screening level estimates. LG&E should not use these estimates to establish the project budget as they are 

only intended to assist in selecting the preferred site location and technologies. The selected locations 

should be investigated further, with additional design and a detailed quantity buildup completed along 

with soliciting local contractors for labor pricing prior to establishing the project budget. 

Capital Cost Estimate Basis 

The project estimate is based upon the assumptions and scope of supply indicated in this study. Scope 

defining documents including site arrangements, solar capacities, and a project schedule have been 

developed. BMcD used in-house information from other projects as the basis for the remainder of the 

direct costs included in the estimate.  Engineering, Construction Management and Start-Up are included 

in the indirect costs based on percentages of the total project cost.  

Taxes 

All sales taxes are excluded from the cost estimates contained within this report, assuming LG&E KU 

will be tax exempt.  

Contingency 

A contingency of 10% of the overall project costs is included due to the current level of uncertainty of the 

equipment and system process. This contingency is included to cover accuracy of pricing and commodity 

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

buildings, addition of systems, etc.) or major shifts in market conditions that could result in significant 

increases in contractor margins, major shortages of qualified labor, significant increases in escalation.  

 

This overall level of contingency should be adequate to cover normal deviations in pricing and normal 

deviations in the assumptions used to develop the project costs. However, it is likely not adequate to 

cover significant deviations from the project assumptions or major changes in market conditions. 

Deviations that may cause the project costs to exceed the estimated costs inclusive of contingency include 

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

contractors, change in contracting approach, and other similar changes.  
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No Owner’s Contingency for scope changes has been included in this study. 

Owner Costs  

Owner’s costs (LG&E KU staffing, permits, start-up power, pre-commercial operators, etc.) were not 

reviewed as part of this evaluation. All sales taxes are excluded from the cost estimates contained within 

this report. Land procurement/leasing was not included in the cost and LG&E KU will need to account for 

these cost. 

Escalation  

The project estimate assumes today dollars and escalation was not included in the cost. 
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PV Plant Layout

145989 - Trimble County

Available area
Restricted area
Substation
Power station
Colors indicate solar field connection to 
each power station

Mounting structure
Roads
Medium voltage trenches
Low voltage trenches
Fences
Medium voltage lines
String cables
Cables from DC Bus to inverter

PV Plant: 145989 - Trimble County
Location: Kentucky, United States
UTM convergence: 1.0005 °
Altitude: 722.6 ft
Suitable area: 262.97 acre
Perimeter fence: 6.75 mi

Rated Power: 18.7 MW
Peak Power: 23.3 MW
Ratio DC/AC: 1.25
Inverter output power factor: 0.909
Structure: Custom 93
PV Module: Trina Solar TSM-550DEG19C.20
Inverter: Power Electronics FS4105M CE 20201203
Power Station: 4105.0 kVA, 34.5/34.5kV
Pitch distance: 25.23 ft
Modules per string: 34

Number of PV modules: 42296
Number of string boxes: 622
Number of inverters: 5
Number of power stations: 5
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PV Plant Layout

145989 - Trimble County

Available area
Restricted area
Substation
Power station
Colors indicate solar field connection to 
each power station

Mounting structure
Roads
Medium voltage trenches
Low voltage trenches
Fences
Medium voltage lines
String cables
Cables from DC Bus to inverter

PV Plant: 145989 - Trimble County
Location: Kentucky, United States
UTM convergence: 1.0005 °
Altitude: 722.6 ft
Suitable area: 262.97 acre
Perimeter fence: 8.05 mi

Rated Power: 34.4 MW
Peak Power: 43.0 MW
Ratio DC/AC: 1.25
Inverter output power factor: 0.909
Structure: Generic - 1H
PV Module: Trina Solar TSM-550DEG19C.20 (78132 
units)
Inverter: Power Electronics FS4200MU CE 20201203 
(9 units)
Power Station: 4200.0 kVA, 34.5/34.5kV
Number of power stations: 9
Pitch distance: 7.5 ft
Modules per string: 34
Fixed structure tilt: 33.0 °
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PV Plant Layout

145989-Moorman

Available area
Restricted area
Substation
Power station
Colors indicate solar field connection to 
each power station

Mounting structure
Roads
Medium voltage trenches
Low voltage trenches
Fences
Medium voltage lines
String cables
Cables from DC Bus to inverter

PV Plant: 145989-Moorman
Location: Kentucky, United States
UTM convergence: -0.0715 °
Altitude: 417.96 ft
Suitable area: 1104.71 acre
Perimeter fence: 21.25 mi

Rated Power: 145.6 MW
Peak Power: 182.0 MW
Ratio DC/AC: 1.25
Inverter output power factor: 0.909
Structure: Custom 93
PV Module: Trina Solar TSM-550DEG19C.20
Inverter: Power Electronics FS4105M CE 20201203
Power Station: 4105.0 kVA, 34.5/34.5kV
Pitch distance: 25.23 ft
Modules per string: 35

Number of PV modules: 330820
Number of string boxes: 4726
Number of inverters: 39
Number of power stations: 39
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PV Plant Layout

145989-Lancaster

Available area
Restricted area
Substation
Power station
Colors indicate solar field connection to 
each power station

Mounting structure
Roads
Medium voltage trenches
Low voltage trenches
Fences
Medium voltage lines
String cables
Cables from DC Bus to inverter

PV Plant: 145989-Lancaster
Location: Kentucky, United States
UTM convergence: 1.4181 °
Altitude: 888.28 ft
Suitable area: 1104.31 acre
Perimeter fence: 12.78 mi

Rated Power: 168.0 MW
Peak Power: 209.9 MW
Ratio DC/AC: 1.25
Inverter output power factor: 0.909
Structure: Custom 93
PV Module: Trina Solar TSM-550DEG19C.20
Inverter: Power Electronics FS4105M CE 20201203
Power Station: 4105.0 kVA, 34.5/34.5kV
Pitch distance: 25.23 ft
Modules per string: 35

Number of PV modules: 381710
Number of string boxes: 5453
Number of inverters: 45
Number of power stations: 45
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• Site boundary outline in dark blue
• Constraints include:

• High voltage power line
• NHI wetlands/NHD flowlines

• Floodplains

• No pipelines

Moorman (Bickett) – Optimal Solar Area
Drainage Features, Topography, and Utilities
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Preliminary and Confidential; For Discussion Purposes Only

Albright Power Station
Rivesville Power Station

North WV

Limestone Run

Moorman (Bickett) – SAT Layout
Moorman SAT

P
o
w

e
r

Rated Power (MWac) 146

Peak Power (MWdc) 182

DC/AC Ratio 1.25

Specific Production (kWh/kWp) 1775

Annual Production (Yr 1, GWh) 323

E
q
u
ip

m
e
n
t

PV Module Trina Solar (550 W)

Inverter (Central) Power Electronics (4105 kVA)

Racking System 1V Single Axis Tracking

Q
u
a
n
ti
ti
e
s

Developed Acres 989

GCR 31%

Modules 330,820

Power Stations 39

Inverters 39

• Grading required
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• Site boundary outline in dark blue
• Constraints include:

• High voltage power line
• NHI wetlands/NHD flowlines

• Floodplains

• No pipelines

Lancaster – Optimal Solar Area
Drainage Features, Topography, and Utilities
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Preliminary and Confidential; For Discussion Purposes Only

Albright Power Station
Rivesville Power Station

North WV

Limestone Run

Lancaster – SAT Layout
Lancaster SAT
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Rated Power (MWac) 168

Peak Power (MWdc) 210

DC/AC Ratio 1.25

Specific Production (kWh/kWp) 1751

Annual Production (Yr 1, GWh) 368

E
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PV Module Trina Solar (550 W)

Inverter (Central) Power Electronics (4105 kVA)

Racking System 1V Single Axis Tracking

Q
u
a
n
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e
s

Developed Acres 1013

GCR 31%

Modules 381,710

Power Stations 45

Inverters 45

• Grading required
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• Site boundary outline in dark blue

• Optimal solar area outlined in orange
• Constraints include:

• High voltage power line
• NHI wetlands/NHD flowlines

• No floodplains

• No pipelines

Trimble County – Optimal Solar Area
Drainage Features, Topography, and Utilities
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Preliminary and Confidential; For Discussion Purposes Only

Albright Power Station
Rivesville Power Station

North WV

Limestone Run

Trimble County – SAT Layout
Trimble County SAT
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Rated Power (MWac) 19

Peak Power (MWdc) 23

DC/AC Ratio 1.25

Specific Production (kWh/kWp) 1701

Annual Production (Yr 1, GWh) 40

E
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u
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m
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PV Module Trina Solar (550 W)

Inverter (Central) Power Electronics (4105 kVA)

Racking System 1V Single Axis Tracking

Q
u
a
n
ti
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e
s

Developed Acres 165

GCR 31%

Modules 42,296

Power Stations 5

Inverters 5

• Grading required
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Preliminary and Confidential; For Discussion Purposes Only

Albright Power Station
Rivesville Power Station

North WV

Limestone Run

Trimble County – SAT Layout _ Fixed Tilt
Trimble County SAT

P
o
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e
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Rated Power (MWac) 35

Peak Power (MWdc) 42

DC/AC Ratio 1.25

Specific Production (kWh/kWp) 1449

Annual Production (Yr 1, GWh) 62

E
q
u
ip

m
e
n
t

PV Module Trina Solar (550 W)

Inverter (Central) Power Electronics (4105 kVA)

Racking System Fixed Tilt racking

Q
u
a
n
ti
ti
e
s

Developed Acres 190

GCR 40%

Modules 78,132

Power Stations 9

Inverters 9

• Grading required

• String Inverters could increase capacity and fill more land if required.
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Green Field Sites
PARCEL_ID ADDR CITY STATE OWN1_LAST OWN1_FRST ACRES Evaluate Notes Flood Zone Flood Impact Topography Land Cover SAT (MW) Score Score BMcD Comments Score

1318774039 513 N CAMP DICK RD LANCASTER KY BLUEGRASS FARMS 
& WOODLANDS LL

1,271 Y Transmission line crosses, two flood plain areas impact small area 
compared to overall acreage

Y 10-20% Slight 0-10% 182 1 really good 
site

Few streams and very small wetlands; very nice farmland; minimal trees. Optimal
138 and 345 kV lines to the east - PPL Corp. 69 kV ST to the west - Touchstone. Potentially 
connects to >345 kV line that runs along south side of site.

1 optimal choice or minimal environmental issues

1266829745 CHOCTAW PIKE MAYSLICK KY MARYVIEW FARMS 
LLC

941 Y
Transmission line crossing, flood plain impacts decent portion and dissects 
property,  Property is adjacent to North Fork Licking River and Mill Creek 
runs through it. Due to the acreage, it's still a possibility 

Y 21-30% Slight 11-20% 134 1 really good 
site

Floodplain is minimal; several streams cut through site. Nice farmland, minimal trees 138 kV cuts through site Touchstone 2 some environmental concerns

1315986365 3131 WINCHESTER RD LEXINGTON KY STONE CREEK FARM 
LTD

874 Y Transmission line crosses, flood plains dissects property Y 10-20% Slight 0-10% 125 1 really good 
site

Several residences on parcel, minimal trees. Long stream + adjacent floodplain dissects property. Gas 
pipeline on south side.

138 kV line cuts across north side; 69 kV line to the south LG&E 3 significant environmental constraints

1137119288 6100 OLD LYDDANE BRG OWENSBORO KY BARTLETT T J 724 Y Transmission line crosses, flood plain cuts off about 1/3 of property Y 21-30% Flat 0-10% 103 1 good site
Large amount of land. Multiple waterbodies traverse the site. Appears to have industrial area in the 
northeast corner of the project boundary. Moderate sloping, but room to expand.

69 kV cuts through center of site horizontally/161 kV line on the northeast side
Unknown (69 
kV)/Touchestone 
(161 kV)

1345579983 1567 N DANVILLE BYPASS DANVILLE KY BURNS MICHAEL 533 Y Farm land, 4 ponds, transmission line crosses N 0 Slight 11-20% 76 1 really good 
site

Single waterbody running north to south in northwest corner of parcel. Room to expand. Very mild 
amount of sloping on cleared land. Great parcel shape.

138 kV (PPL)/ 69 kV (Unknown) both lines intersect at center of property PPL

1345590037 4355 HARRODSBURG RD DANVILLE KY HUNDLEY THOMAS C 509 Y Farm land, flood plain dissects property, transmission line crosses Y 21-30% Slight 11-20% 73 1 good site
Duplicate site. Moderate amount of sloping, but less sloping towards southern & northwestern 
boundaries of property. Waterbodies throughout site, but still room for development. Sparse tree 
coverage. Room to expand.

138 kV line cuts through site north to south on the western side of the property PPL

932255228 HWY 127 DANVILLE KY HUNDLEY ROBERT L 505 Y Transmission crosses, flood plain dissects parcel and impacts decent area, 
due to parcel size it could be a consideration

Y 21-30% Moderate 11-20% 72 1  good site

Duplicate site. The smaller parcel of the overlapping sites (1345590037). Preference for purchasing 
both parcels as this one features less sloping in southern region. Moderate amount of sloping, but less 
sloping towards southern & northwestern boundaries of property. Waterbodies throughout site, but 
still room for development. Sparse tree coverage. Room to expand.

Two 138 kV lines. One cuts through site north to south on the western side of the property. 
One cuts through southwestern corner of the site.

PPL

1259468541 LOLA RD SALEM KY ELDER BROTHERS 
LLC

421 Y Transmission crossing, flood plain impacting decent portion of north side 
of property

Y 10-20% Slight 11-20% 60 1 good site
Sloping not  a concern. Majority of site is cleared agricultural land. "Other" wetland present and a few 
small waterbodies also present. 

69 kV line cuts through center of site north to south LG&E

932251742 HWY 152 HARRODSBURG KY SPRINGLAKE FARMS 
LLC

410 Y Adjacent to two transmission lines, 3 ponds on property N 0 Slight 0-10% 59 1 good site Residential property onsite; few ponds. Very clear farmland 138 kV, 245 kV just north of site PPL

1345579585 BLUEGRASS PK DANVILLE KY HORN FAMILY LLC 403 Y Farm land, 2 transmission lines on adjacent property owned by the same 
person, creek runs across western portion of property

Y 10-20% Slight 0-10% 58 1 good site Vast farmland. 3 powerlines intersect on north side, small floodplain on SW side. 69 kV (unknown), 2 138 kV (PPL)
138 kV ST ~.5 to 
the SE

1345586406 LEBANON RD DANVILLE KY CALDWELL JERE C 400 Y Farm land, 3 small ponds, flood plain touches small portion of property to 
the south, adjacent to transmission line and Minor Farm sub

Y 10-20% Slight 0-10% 57 1 good site
Moderate sloping and multiple small waterbodies present. Cleared agricultural land with room to 
expand. Potential site size reduction due to flood plain. 

69 kV line borders western edge of project boundary PPL

1259336273 580 WINCHESTER RD PARIS KY WOODFORD JOHN V 377 Y 3 transmission lines are on this property, farm land N 0 Moderate 11-20% 54 1 good site
Two small waterbodies and one small wetland. Small properties throughout site. Mostly cleared 
agricultural land. Some tree clearing required. Low to moderate sloping. Room to expand.

69 kV line cuts through the center, 110 kV to the north and west Unknown

1266823367 5635 US 62 MAYSLICK KY MAYNARD SUSAN P 358 Y Transmission crossing, two ponds on property N 0 Slight 21-30% 51 1 plus Few trees, two ponds, and a small stream on site; no T-line onsite. Few residences observed. 69 kV line to the NW Unknown

1259464422 759 PINCKNEYVILLE RD SALEM KY DOWNEY RONNIE J 345 Y Transmission crossing N 0 Slight 0-10% 49 1 good site A few small waterbodies. Little to moderate sloping. Little tree clearing required. Room to expand. 69kV line cuts through site center Unkown

1345578856 BLUEGRASS PK DANVILLE KY HORN FAMILY LLC 344 Y Farm land, 2 transmission lines, creek runs across western portion of 
property

Y 10-20% Slight 0-10% 49 1 good site
Stream borders parcel to the west. Sloping not a concern. Small residential properties to the south. 
Room to expand north and east.

69 kV line to the north, 138 kV line to the northeast Unknown/ PPL

1315987891 4206 MILITARY PIKE LEXINGTON KY RCS CLS LLC 343 Y 3 transmission lines cross, flood plain only impacts northeast corner of 
property

Y 10-20% Slight 0-10% 49 1 good site Few wetlands + stream on property.
Lines: 138 kV - LG&E, 138 KV - PPL Corp, 138 kV - unknown. 138 kV ST ~1 mi to the west - 
LG&E.

1113493896 NORTHEAST I-75 RICHMOND KY DTA ASSOCIATES LLC 338 Y Transmission adjacent, flood plain impacts small portion, small pond, close 
to Richmond North and Fawkes subs

Y 10-20% Slight 0-10% 48 1 good site 1 pond onsite;  few tree lines. Unable to get further data 1 powerline onsite, close to nearby subs

1315999864 3079 ROYSTER RD LEXINGTON KY SHROPSHIRE JAMES S 315 Y Transmission line crosses, flood plain impacts southwestern part of 
property

Y 10-20% Slight 11-20% 45 1 good site Streams run through site; T-line cuts across site. 2 small wetlands on west side. 138 kV line; ST 2.5 mi across I64. LG&E

1260303525 LEVEE RD MOUNT STERLING KY WOODFORD FARMS 
INC

302 Y Transmission line crossing, one moderate pond on property N 0 Moderate 11-20% 43 1 good site
Two rivers and one small waterbody located to the east of the property boundary. Low to moderate 
sloping. Small amount of tree clearing would be required for tree lines. Room to expand.

138 kV line to the south/69 kV line to the west
PPL (138 

kV)/Unknown (69 
kV)

1315998122 2834 N CLEVELAND RD LEXINGTON KY NORTON THOMAS E 658 Y Transmission adjacent, oddly shaped parcel, flood plain only impacts 
southern part of property

Y 10-20% Slight 0-10% 94 2 moderate site Scattered wetland and streams; small floodplain area on south side.
125 kV line runs through center of site, unknown owner. 69 kV line just north of site, LG&E. 2 
ST 1 mi NE of site - 1 unknown (up to 345 kV), 1 LG&E owned (69 kV).

1259338451 1107 MILLERSBURG RD PARIS KY SIMPSON CATESBY S 589 Y Large pond, farm land, transmission line is located across Millersburg Rd N 0 Slight 11-20% 84 2 moderate site
A few waterbodies across the site, but still a lot of room for development. Moderate amount of 
sloping. Room to expand.

69 kV line along eastern boundary of property Unknown

1259338651 1737 MILLERSBURG RD PARIS KY SAUNDERS PATSY H 552 Y Farm land, transmission line crosses property **Has same parcel number 
as another property in different city**

N 0 Moderate 11-20% 79 2 moderate site
A few waterbodies across the site, large amount of room for development. Heavy sloping and visible 
residential properties. Room to expand.

69 kV line cuts through southeast corner of property Unknown

1327810443 4770 LEXINGTON RD WINCHESTER KY SPHAR HOLLY W 
FARM

520 Y Farm land, adjacent transmission line, across from Winchester office. Flood 
plain dissects property but low impact

Y 10-20% Slight 11-20% 74 2 moderate site
Multiple waterbodies traverse the site and very heavy sloping. Best potential in northwestern corner 
of site boundary or center of site.

69 kV line borders northern boundary of property LG&E

961958466 10015 LARUE RD HENDERSON KY RUDY HUBER 498 Y Transmission line crosses, flood plain impacts good portion of west side of 
property

Y 21-30% Flat 0-10% 71 2 moderate site
Cleared land with very minimal sloping. Some waterbodies, but plenty of room for development. 
Room to expand. Located in flood plain.

69 kV traverses site east to west Unknown

1259341929 4898 LEXINGTON RD PARIS KY
HURRICANE HILLS 
WEST FARM & 
STABLE

498 Y Flood plain barely touches parcel, Farm land, transmission crosses portion 
of property

Y 10-20% Slight 11-20% 71 2 moderate site
Minimal tree coverage, but many wetlands present. Smaller area for development outside of these 
wetlands. Minimal sloping. Room to expand.

115 kV line borders the southeastern edge of the property boundary LG&E

1259341710 4291 LEXINGTON RD PARIS KY RANKIN BOBBY & 
RLR HUNT FARM LLC

482 Y 2 large ponds, transmission line crosses parcel, farm land Y 10-20% Moderate 0-10% 69 2 moderate site
Located near residential properties and two large waterbodies present. Still cleared land available for 
development to the south. Minimal tree clearing required. Moderate sloping in areas to be considered 
for development.

110 kV line intersects northern area of site boundary east to west LG&E

977997362 1451 KY HWY 78 STANFORD KY BUFFALO SPRINGS 
FARM LLC

467 Y Transmission crossing, flood plain impacting small portion of property, 
close to Stanford sub

Y 10-20% Slight 0-10% 67 2 moderate site
Cleared land with very minimal sloping to the west. Multiple small waterbodies and one stream. 
Eastern section of parcel has heavy sloping and close proximity to that stream. Minimal to no tree 
clearing required.

69 kV line cuts through center of site north to south Unknown

1259343539 601 N MIDDLETOWN RD PARIS KY HINKLE 
INVESTMENTS LLC

426 Y Farm land, transmission line crosses property **Has same parcel number 
as another property in different city**

N 0 Moderate 0-10% 61 2 moderate site
Multiple residential properties located within site boundary. Moderate to heavy sloping. Northwest of 
property is most clear for development above river. Small amount of land.

69 kV line cuts through northwest of property Unknown

1259341487 4771 LEXINGTON RD PARIS KY BIDDLE ROBERT A 422 Y Flood plain is on western side of property, and has a regulatory floodway, 
transmission line dissects

Y 21-30% Slight 0-10% 60 2 moderate site
Two large rivers leave on the center of this parcel for development. Mostly cleared, moderate sloped 
land. 

110 kV line cut diagonally through center of site LG&E

932251382 JACKSON PK HARRODSBURG KY CERES FARMS LLC 393 Y Transmission crossing, flood plain dissects property and impacts about 20% 
of property

Y 10-20% Slight 0-10% 56 2 moderate site  Cleared agricultural land with moderate sloping. River cuts through center of site east to west. 138 kV line cuts through center of site east to west PPL

932248325 388 CURRY PK HARRODSBURG KY FERRIS GABE 387 Y Transmission line crossing, two ponds, flood plain impacting small portion 
of east side

Y 10-20% Slight 0-10% 55 2 moderate site
Room to expand to the south. Single river and multiple small waterbodies and wetlands. Cleared 
agricultural land. Low to moderate sloping. Residential area does appear to be within site boundary.

138 kV line to the north PPL

1162200318 2481 W HIGHWAY 42 PROSPECT KY BELKNAP DONALD F 375 Y
Transmission and Harmony Landing sub adjacent, flood plain impacts 
southeast portion of property where slope gets severe but overall property 
slope is minimal, close to several residential areas

Y 10-20% Slight 21-30% 54 2 moderate site
Wetlands, streams, and few houses onsite. Pontetial orchard? on north side. Very small floodplain on 
south side in forest. Groups of trees around the site.

69 kV line and substation adjacent to eastern border

1341742373 1450 WOODLAKE RD FRANKFORT KY EBG LAND LLC 334 Y Two transmission lines cross N 0 Moderate 11-20% 48 2 moderate site
Multiple small waterbodies. Two streams present with one stream tracing the eastern boundary of the 
property. Moderate sloping. Mostly cleared, but tree clearing would be required.

138 kV line cuts through northeastern corner PPL

1259963506 1496 PUCKETT RD LAWRENCEBURG KY MAJOR WALTER W 326 Y Farm land with a stream. Majority of acreage is out of flood plain Y 10-20% Moderate 0-10% 47 2 moderate site
Appears to have multiple industrial properties within site boundary. Large streams and a single small 
waterbody present. Mostly cleared land to the northeast and southwest. Moderate sloping to the 
northeast and low sloping to the southwest. Close proximity to substation.

69 kV line intersects northeastern boundary Unknown

1259338228 501 BETHLEHEM RD PARIS KY PARRISH JAMES 308 Y Transmission line crosses property, farm land, near residential 
neighborhood

N 0 Moderate 11-20% 44 2 moderate site
River splits west of property and traverses a large portion of site. Tree clearing required for tree lines. 
Multiple small waterbodies. Low to modoerate sloping. Best areas for development are in the north 
and southeast of parcel.

110 kV line to the north LG&E

1254304030 257 EUGENE FENTRESS LN HARNED KY TABOR CINDY F 778 Y Transmission line crosses property, flood plain impacts only small portion 
and where slope is too severe

Y 10-20% Moderate 21-30% 111 3 poor site
Multiple waterbodies traverse the site and very heavy sloping towards those waterbodies. Appears to 
have a residential and/or industrial area within site boundaries. Gas line running just north of 
powerline.

138 kV line cuts across northern area of parcel east to west PPL

1259339778 LEXINGTON RD PARIS KY CLARK JULIUS G 
CORP

707 Y Farm Land, transmission line crosses portion of property, flood plain only 
impacts small portion 

Y 10-20% Slight 21-30% 101 3 poor site
Three streams and a few waterbodies present. Cleared farmland with very sparse tree coverage. 
Residential properties may be within site boundaries. Large amount of sloping.

115 kV line borders eastern boundary of parcel LG&E

1259962210 710 N MAIN ST LAWRENCEBURG KY WWM FARMS LLC 672 Y Farm land, flood plain only touches a small portion of property, 
transmission line dissects parcel

Y 10-20% Slight 0-10% 96 3 poor site
Moderate amount of sloping with a large amount of waterbodies present. Multiple streams. Heavy 
tree clearing would be required in areas suitable for development. 

69 kV line cuts through center of site east to west Unknown

1329056505 1525 MT SHERMAN RD MAGNOLIA KY SHADY REST 
PROPERTIES LLC

608 Y 4 ponds of decent size on property, transmission line crosses N 0 Slight 11-20% 87 3 poor site
Multiple large waterbodies, limited space for development. Areas without waterbodies are forested or 
heavily sloped.

Unknown 161 kV/TVA 161 kV runs through center of site north to south TVA

1327810340 4096 LEXINGTON RD WINCHESTER KY 508 Y Farm land, adjacent to transmission line, not far from Rockwell sub, 
residential areas near by. Flood plain just impacts western side of property. 

Y 10-20% Slight 11-20% 73 3 poor site
North & center of parcel there's less sloping. Heavy tree lines in southern corner of parcel. 
Waterbodies traverse the site.

69 kV line borders northern boundary of property LG&E

1329052480 GOODIN WILLIAMS RD HODGENVILLE KY WILLIAMS J V FARM 
INC

487 Y 2 Transmission lines, flood plain impacts about 10% of property Y 10-20% Slight 11-20% 70 3 poor site
Moderate to heavy sloping throughout site. Large river traverses most of site. Room for development 
to the southeast and northwest. Minimal tree clearing required.

161 kV line to the west TVA

1327816811 1570 L & E JUNCTION RD WINCHESTER KY MACFREE FARM LLC 457 Y Transmission line crosses property, farm land, flood plain dissects property Y 10-20% Slight 21-30% 65 3 poor site
Heavy amount of tree clearing would be required. Heavy sloping throughout property. Large rivers 
border the site boundary to the east and west.

138 kV  cuts across northern section of parcel east to west PPL

978003802 2632 KY HWY 1273 STANFORD KY BOSLEY JACK L 457 Y Transmission crossing N 0 Slight 0-10% 65 3 poor site
Small amount of land for development. Wetlands traverse most of the project boundary. Moderate to 
heavy sloping. Tree clearing would be required.

69 kV cuts through southern part of project boundary PPL

1379272676 LAP ROLLINGS ROAD BARLOW KY MARTIN LARRY B 428 Y No visible land cover, transmission line crosses corner of property N 0 Slight 0-10% 61 3 poor site
Multiple wetlands and rivers throughout site. Moderate to sever sloping. Not much room for 
development.

69 kV line to the southeast LG&E

1162203268 11903 W HIGHWAY 42 GOSHEN KY FIELDS JULIA L 396 Y Transmission adjacent, two small ponds N 0 Slight 21-30% 57 3 poor site
Large river crosses center of parcel. Room to develop north and south of river. Tree clearing required. 
Low to moderate sloping. Residential properties located with site boundary.

69 kV line border southern boundary of property PPL

1345579695 LEXINGTON DANVILLE KY STONE LAND LLC 392 Y Farm land, flood plain cuts off 1/3 of property, Transmission line crosses 
property, adjacent to neighborhood area

Y 10-20% Slight 0-10% 56 3 poor site
Large river takes up most of western parcel. Appears to contain industrial facilities and residential 
property. Close proximity to residential properties. No room to expand.

69 kV line cuts across northwest corner of property PPL

1259474876 1495 HORAN LN LEBANON KY 380 Y
3 transmission lines crossing, has potential especially with neighboring 
parcel (2425 Barbers Mill Rd), 3 ponds, close to Marion Co. and Lebanon 
subs

N 0 Slight 31-40% 54 3 poor site
Heavy sloping and a large amount of tree clearing would be required. Large river in norther section of 
parcel and multiple small waterbodies.

69/138/345 kV lines intersect at center of project boundary
Touchstone (69 kV) 
and PPL

961963310 LARUE ROAD ADJOINS 7109 HENDERSON KY EMBRY JAMES O 371 Y Transmission adjacent , flood plain impacts small portion Y 10-20% Flat 0-10% 53 3 poor site
Small amount of land for development. Multiple small waterbodies. Wetlands traverse most of the 
project boundary.

69 kV line to the north Unknown

1260299606 2025 PREWITT PK MOUNT STERLING KY BROTHER FAMILY 
LLC

362 Y Two transmission lines cross, farm land N 0 Moderate 11-20% 52 3 poor site
Two large wetlands and multiple small waterbodies. Heavy sloping towards wetlands. Heavy tree 
clearing required.

69 kV line to the north 138 kV line to the sout
Unknown (69 
kV)/PPL (138 kV)

1327817441 2863 LEXINGTON RD WINCHESTER KY NORTON THOMAS E 355 Y Farm land, adjacent to transmission and not far from Rockwell sub N 0 Slight 0-10% 51 3 poor site
Multiple wetlands and rivers throughout site. Moderate to sever sloping. Not much room for 
development. Multiple residential properties. Moderate tree clearing required along tree lines.

69 kV line to the north LG&E

1345578172 5851 & 5535 PERRYVILLE RD DANVILLE KY RODES NELSON D 354 Y
Farm land, 1 small pond, creek, flood plain impacts only eastern side of 
property, transmission line crosses portion of southern property, adjacent 
to Atoka sub

Y 10-20% Slight 0-10% 51 3 poor site
Three small waterbodies and one "other" wetland. Stream cuts across southern section of parcel. 
Moderate to heavy sloping.

69 kV line cuts through northwest corner, 69 kV line to the south Unknown/LG&E

1259959938 1975 MILL CREEK PIKE LAWRENCEBURG KY SEA JOSEPH M 340 Y Farm land with 2 small ponds, transmission line crossing portion  of 
property

N 0 Moderate 0-10% 49 3 poor site
Four small waterboides and three streams traverse site. Moderate sloping. Moderate amount of tree 
clearing required. Industrial site to the northeast.

69 kV line cuts through southeast corner Unkown

1259475369 1985 SIMMSTOWN RD LEBANON KY HODGENS ROBERT 336 Y 2 transmission lines crossing, two ponds on property N 0 Slight 11-20% 48 3 poor site
Two large ponds on property. Three  streams cross the property and leave little space for 
development. Moderate sloping in areas suitable for development. Heavy tree clearing required for 
areas suitable for development.

138 kV and 345 kV line intersect northwest corner of property PPL

1240517043 4270 JACKSON RD EMINENCE KY RAYMER DWIGHT D 332 Y Transmission line crosses N 0 Slight 11-20% 47 3 poor site
A couple small waterbodies, but mostly cleared land. A few tree lines. Moderate sloping towards 
wetlands in the east of the property boundary. West and northwest of parcel stilll good for 
development. Room to expand west. Crude oil pipeline traverses site.

69 kV line cuts through center of site north to south Unknown

961975776 6886 LARUE RD HENDERSON KY PARRISH LARRY F 319 Y Transmission line crosses N 0 Slight 0-10% 46 3 poor site
Large streams traverse most of the available land. Cleared agricultural land, moderate sloping. Little 
to no room for development.

69 kV line to the south Unknown

1259474870 2425 BARBERS MILL RD LEBANON KY TATUM
TERRY 
SAMUEL

306 Y Transmission adjacent to two lines, has potential especially with 
neighboring parcel (1495 Horan Ln)

N 0 Slight 21-30% 44 3 poor site
Industrial property within site boundary. Three small streams, multiple small waterbodies. Moderate 
to severe sloping. Room to expand. Moderate to heavy tree clearing would be required.

69 kV/138 kV/345 kV line to the west
Touchestone (69 
kV)/PPL

MOORMAN KY BICKETT JAMES C 1,000 143 1.5 moderate site Wetlands and streams across site. Forested areas on west side. A few nice segments to build solar. 161 kV line (Touchstone) running throught east side of site

1850 EVERLY BROTHER BLVD CENTRAL CITY KY ROGER'S GROUP 3,675 525 3 poor site
North and west of site not good for development due to heavy sloping and multiple large 
waterbodies. Southeast has room for development, but still features a large waterbody. Close 
proximity to multiple cemeteries and a church. 

69 kV line to the south and west of the site LG&E

1780 W EVERLY BROTHER BLVD CENTRAL CITY KY ROGER'S GROUP 545 78 3 poor site
Heavy sloping and a large amount of tree clearing would be required. Large river to east of parcel and 
multiple small waterbodies present within parcel. Moderate to severe sloping.

69 kV line to the west LG&E
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Site ID Location Description
Desktop 
Review

Window 
Review

Suitability Approximate Acres
Fixed Tilt Potential 

MW's
Single Axis Tracker 

Potential MW's
Notes Score BMcD Comments Nearby Interconnection Owner Score

Trimble County TC-01 South of Ogden Ridge road P P 1 145 36 24 Minor topography concerns and one transmission line.  Purchased for borrow 1 Moderate amount of cleared land in northern section of parcel. Site 
begins to slope towards south. Small wetland. Unideal parcel shape.

345 kV powerline cuts across northern portion of site PPL 1 optimal choice or minimal environmental issues

Trimble County TC-04 Wentworth road area P P 2 100 25 17 Minor topography concerns, one transmission line, and proximity to the Plant.  
Purchased for borrow

1

Multiple wetlands surrounding site, but none appear to be within 
site boundary. Moderate amount of land and would require 

minimal tree clearing. Minimal sloping. Room to expand to the east 
on what looks like agricultural land. Combined with TC-01 this could 

be a good site.

345 kV powerline cuts across center of site PPL 2 some environmental concerns

Mill Creek MC-01 Former Frost middle school P P 1 30 8 5 Possible drainage and wetland issues 1

Appears to be two wetlands indicated as "other" surrounding and 
within the site. Close proximity to substation. Minimal sloping. Very 
little tree clearing required.  Room to expand east. Combined with 

MC-03 this could be a good site.

69kV intersects the site boundary to the west PPL 3 significant environmental constraints

E.W. Brown BR-04 West of the existing Solar site, recently purchased siteP 3 80 20 13 Potential topography and tree coverage concerns. 1

Large amount of land with  room to expand. Heavy sloping with 
multiple waterbodies within project boundary. Residential area also 

appears to be within project boundary. River south of project 
boundary.

69kV powerline to the south; 138 kV and 345 kV to the north 
and NW

PPL 4 Severe constraints; should not be considered 

Cane Run CR-02 Former coal plant parking lot P P 3 2 1 0 Several overhead lines to address 2

Room to expand to the north with tree clearing. In conjunction with 
CR-04 could be a great site. Sloping not a concern.  Close proximity 
to interconnection and no major environmental problems within 

site boundary. River to the north outside boundary. Telecom tower 
on site? 

138kV powerline to the southwest PPL

Cane Run CR-05 North of entrance road P P 1 12 3 2 Possible drainage concerns and overhead lines 2
In conjunction with CR-05 could be a great site. Minor sloping east 

of the parcel. Cleared land. Close proximity to interconnection. 
Pipeline crosses site boundary at southwest corner.

138kV powerline to the north PPL

Ghent GH-02 Former Deaton farm P 2 50 13 8 2 Large amount of land, but would require some tree clearing. Room 
to expand. Two small wetlands. Severe amount of sloping.

138 kV powerline nearby Unknown

E.W. Brown BR-05 Old quarry west of the Main Ash Pond P 1 14 4 2 Drainage concerns 2 Small amount of land with no room to expand. Overhead lines could 
be a concern. Minor sloping to the south.

69 kV, 138 kV, and 345 kV to the west and the NW LG&E

Mill Creek MC-03 Dixie Highway entrance road P P 2 10 3 2 Overhead line at tree line 2
Room to expand to the west with tree clearing, but avoid shrub 

wetland. Small amount of land, but minimal sloping.  Close 
proximity to substation.

138kw to the west PPL

Trimble County TC-02 North West of Ogden Ridge road P P 1 8 2 1 No issues identified at this time other than the land was purchased for borrow 2
Small amount of land with tree line bordering most of the site. 

Room to expand, but would require heavy tree clearing. Sloping not 
an issue. Combined with TC-03 I think this could be a good site.

345 kV powerline to the west PPL

Trimble County TC-03 East of Odgen Ridge P P 1 6 2 1
Outside of current fenced area and adjacent to property owner.  Purchased 
for borrow

2
Small amount of land with tree line bordering most of the site. 

Room to expand, but would require heavy tree clearing. Sloping not 
an issue. Combined with TC-02 I think this could be a good site.

345 kV powerline to the west PPL

Ghent GH-07 West of Montgomery Road and North of Black Rock RoadP 3 65 16 11 3 Large amount of land, but would require some tree clearing. Room 
to expand. At least three small wetlands.

138 kV powerline nearby PPL

Ghent GH-08 North of Black Rock Road P 3 60 15 10 3 Large amount of land, but would require some tree clearing. Room 
to expand. Two moderate wetlands on site and a river nearby.

138 kV powerline cuts across western portion of site PPL

E.W. Brown BR-01 Former Webb farm P 3 50 13 8 Overhead lines and North facing topography.  Available area appears to be 
significantly less than 50 acres.

3
Appears to be some residential areas located within site boundary. 
Wetlands also within site boundary. Heavy sloping and major tree 

clearing required.
138kV and 69 kV powerlines traverse the site north to south PPL (138kV)/LG&E (96kV)

E.W. Brown BR-03 West of Dix Dam road on a former borrow site P 3 50 13 8 Overhead lines, significant tree coverage, and North facing topography.  3 Heavy sloping and major tree clearing would be required. 
Waterbody to the west of project boundary. 

69kV powerline traverses the site east to west LG&E

Ghent GH-01 Former White farm P 2 50 13 8 3 Moderate amount of land, but would require a lot of tree clearing. 
Room to expand. Two small wetlands.

138 kV powerline nearby Unknown

Ghent GH-04 East of Montgomery Road P 2 45 11 8 3 Wetland within project boundary with river nearby. Heavily 
forested. Heavy sloping. 

138kV powerline to the north Unknown

Ghent GH-03 East of Montgomery Road and North of Black Rock RoadP 2 35 9 6 3
Two ponds within site boundary. Appears to be a residential 

development within site boundary. Heavy sloping towards the 
north. Rivers border site to the south.

138kv powerline to the west PPL

Ghent GH-05 West of Montgomery Road P 2 15 4 3 3 Wetland within project boundary with river nearby. Heavily 
forested. Heavy sloping. 

138kV powerline to the north Unknown

Ghent GH-06 West of Montgomery Road P 2 15 4 3 3 Wetland within project boundary with river nearby. Heavily 
forested. Heavy sloping. 

138kV powerline to the north Unknown

Mill Creek MC-02 Watson Lane entrance road P P 2 12 3 2 Possible drainage/wetland issues and overhead line 3
Large "other" wetland covering half of parcel with no room to 

expand west, north or south. Sloping concerns.  Close proximity to 
substation.

69kv traverses site north to south PPL

Cane Run CR-03 Former coal pile area P P 1 10 3 2 Possible drainage concerns 3 Large "other" wetland covering half of parcel with no room to 
expand west, north or south. Sloping concerns. 

69kv traverses site north to south PPL

Green River GR-01 Former SO2 pond footprint P 3 10 3 2 Concerns with flooding 3 Large "other" wetland covering half of parcel with no room to 
expand west, north or south. Sloping concerns. 

69kv traverses site north to south PPL

Trimble County TC-05 LF1-1 Borrow site P P 1 10 3 2 Possible drainage and terrain concerns 3 Small amount of land surrounded by tree line. Major sloping 
surrounding the site. No room to expand.

345 kV powerline cuts across center of site PPL

Green River GR-04 Former coal plant area P 3 8 2 1 Area is too small as a stand alone project. 3 Small amount of land with no room to expand. Overhead lines could 
be a concern. Close proximity to wetland to the northeast.

138kV powerline traverses site east to west PPL

Ghent GH-11 ATB #2 cap P P 4 100 25 17 Not under consideration at this time 4 Reservoir takes up entire site boundary 345 kV powerline cuts across northern portion of site PPL
Ghent GH-10 ATB #1 cap P P 4 75 19 13 Not under consideration at this time 4

Ghent GH-09 Former borrow site for ATB #2 P 3 50 13 8 4 Very large amount of major sloping. Multiple rivers/waterbodies 
cross site boundary. Heavily forested.

138kV powerline to the north Unknown

Trimble County TC-06 BAP cap P P 4 50 13 8 Not under consideration at this time 4 N/A N/A N/A
E.W. Brown BR-02 Old quarry site P 1 30 8 5 Minor topography and vegetation concerns. 4 Majority of site boundary contains waterbody N/A N/A

Cane Run CR-06 Ash Pond cap P P 4 30 8 5 Not under consideration at this time 4 N/A N/A N/A
Green River GR-02 Main Ash Pond cap P 4 30 8 5 Not under consideration at this time 4 N/A N/A N/A
Green River GR-03 ATB #2 cap P 4 30 8 5 Not under consideration at this time 4 N/A N/A N/A
Mill Creek MC-04 Ash Pond cap P P 4 30 8 5 Not under consideration at this time 4

E.W. Brown BR-07 Main Pond Phase III cap P 4 25 6 4 Not under consideration at this time 4 Not useable N/A N/A
E.W. Brown BR-06 Aux Pond cap P 4 20 5 3 Not under consideration at this time 4

Cane Run CR-01 Former coal plant area P P 2 20 5 3 Some overhead lines and substation to avoid 4 Generating station takes up most of parcel and what is left contains 
a wetland.

N/A N/A

Cane Run CR-04 South of entrance road and SE of substation P P 1 5 1 1 No issues identified at this time 4 Environmental concerns N/A N/A
1,242 311 207

Suitability:
1 - Requires minimal improvements to support a solar installation.
2 - Requires some earthwork and clearing to support a solar installation.  Minor overhead obstructions.
3 - Requires significant earthwork and clearing to support a solar installation or the topography is not south facing.  Major overhead obstructions
4 - Topography is very favorable but would require a fixed tilt ballasted system due to the cap system.  Not considered at this time due to ongoing regulations around the CCR Rule.  

Potential Solar Sites on Existing Property
03/28/22
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IPaC Information for Planning and Consultation U.S. Fish & Wlldllfe S.rvlc• 

I Pac resource list 
This report is an automatically generated list of species and other resources such as critical habitat (collectively referred to as trust resources) under the U.S. Fish and Wildlife Service's (USFWS)jurisdiction 

that are known or expected to be on or near the project area referenced below. TIie 11st may also Include trust resources that occur outside of the project area, but that could potentially be directly or 
Indirectly affected by activities In the project area. However, determining the Hkellhood and extent of effects a project may have on tnust resources typically requires gathering addltlonal slte-spedflc (e.g., 
vegetation/species surveys) and project-specific (e.g., magnitude and timing of proposed activities) information. 

Below is a summary of the project information you provided and contact information for the USFWS office(s) with jurisdiction in the defined project area. Please read the introduction to each section that 

follows (Endangered Species. Migratory Birds. USFWS Facllltles, and NWI Wetlands) for additional Information applicable to the trust resources addressed In that section. 

Location 
Trimble County, Kentucky 

Local office 
Kentucky Ecological Services Field Office 

I... (502) 695-0468 

ti (502) 695-1024 

J C Watts Federal Building. Room 265 

330 West Broadway 

Frankfort, KY 40601 -8670 
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Endangered species 
This resourai list is for informational purposes only and does not constitute an analysis of project le~el impacts. 

The primary Information used to generate this 11st Is the known or expected range of each species. Additional areas of Influence (AOI) for species are also considered. An AO! Includes areas outside of the 
species range If the species could be Indirectly affected by activities ln that area (e.g., placing a dam upstream of a fish population even If that fish does not occur at the dam site, may Indirectly Impact the 
species by reducing or eliminating water flow downstream}. Because species can move, and site conditions can change, the species on this list are not guaranteed to be found on or near the project area. To 
fully determine any potential effects to species, additional site-specific and project-specific Information ls often required. 

Section 7 of the Endangered Species Act requires l'ederal agencies to "request of the Secretary Information whether any species which ls listed or proposed to be listed may be present In the area of such 
proposed action" for any project that Is conducted, permitted, funded, or licensed by any Federal agency. A letter from the local office and a species 11st which fulfills this requirement can only be obtained by 
requesting an official species list from either the Regulatory Review section in IPaC (see directiOns below) or from the local field office directly. 

For project evaluations that require USFWS concurrence/review, please return to the IPaC website and request an official species list by doing the following: 

1. Draw the project location and click CONTINUE. 
2. Click DEFINE PROJECT. 

3. Log in (if directed to do so). 
4. Provide a name and description for your project. 
5. Click REQUEST SPECIES LIST. 

Listed speciesl and their critical habitats are managed by the .Eml9gical Services Progcam of the U.S. Fish and Wildlife Service (USFWSJ and the fisheries division of the National Oceanic and Atmospheric 
Administration (NOAA Fisheriesl J. 

Species and critical habitats under the sole responsibility of NOAA Fisheries are not shown on this list. Please contact NOAA Fisheries for species under their iurisdiction. 

1. Species listed under the fnQ.aog~~ are threatened or endangered; IPaC also shows species that are candidates, or proposed, for listing. See the ~g~Rage for more information. 
IPaC only shows species that are regulated by USFWS (see FAQ). 

2. NOAA Fisheries also known as the National Marine Fisheries Service (NMFS), is an office of the National Oceanic and Atmospheric Administration within the Department of Commerce. 

The following species are potentially affected by activities in this location: 

Mammals 
NAME 

Gray Bat Myotis grisescens 
Wherever found 

This species only needs to be considered if the following condition applies: 

• The project area includes potential gray bat habital. 

No critical habitat has been designated for this species. 

b.tlps-1/ecos fws &w.etllls~ 

Indiana Bat Myotis sodalis 
Wherever found 

This species only needs to be considered if the following condition applies: 
• The project area includes known ·summer 2' habitat. 

There is final critical habitat for this species. The location of the critical habitat is not available. 

hllps·Jlerns fws g~pLspecJes,15949 

STATUS 

Endangered 

Endangered 



Case No. 2022-00402 
Attachment to Response to MCFC-2 Question No. 3 

Page 82 of 470 
Bellar

Northern Long-eared Bat Myotis septentrionalis 
Wherever found 

This species only needs to be considered if the following condition applies: 
• The specified area includes areas in which incidental take would not be prohibited under t he 4(d) rule. For reporting purposes, please use the 

"streamlined consultation form," l inked to in the "general project design guidelines" for the species. 

No critical habitat has been designated for this species. 
bn;,•;ttecP• tws goyJecplspec:lt$191145 

Clams 
NAME 

Clubshell Pleurobema clava 
No critical habitat has been desig,,ated for this species. 
hllps:J/ecos fws g~R[species/3789 

Fanshell Cyprogenia stegaria 
Wherever found 

No critical habitat has been designated for this species. 
bilps·aecos fws g~~pecies/4822 

Northern Riffleshell Epioblasma rangiana 
Wherever found 

No critical habitat has been designated for this species. 
hl!ps·/lecos fws.g~P.Ls~ 

Orangefoot Pimpleback (pearlymussel) Plethobasus cooperianus 
Wherever found 

No critical habitat has been designated for this species. 

hllPYJ/CCOS fws g~RlSPPCiPstl 132 

Pink Mucket (pearlymussel) Lampsilis abrupta 
Wherever found 

No critical habitat has been designated for this species. 
ht!P.s://ecos.fws.gov/ec~P-eciesng29 

Rabbitsfoot Quadrula cylindrica cylindrica 
Wherever found 

There is final critical habitat for this species. The location of the critical habitat is not available. 

hllps-1/ecos fws g~R,fspecies/5165 

Ring Pink (mussel) Obovaria retusa 
Wherever found 

No critical habitat has been designated for this species. 
hl!ps·11ecos fws g~R,fspecJes/4128 

Rough Pigtoe Pleurobema plenum 
Wherever found 

No crit ical habitat has been designated for this species. 

l!llps·//ecos fws g~R,fspecjes/6894 

Threatened 

STATUS 

Endangered 

Endangered 

Endangered 

Endangered 

Endangered 

Threatened 

Endangered 

Endangered 
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Sheepnose Mussel Plethobasus cyphyus 
Wherever found 

No crit ical habitat has been designated for this species . 

.hllP-S://ecos.fws.gov/ecP-LsP-ecies/6903 

Spectaclecase (mussel) Cumberlandia monodonta 
Wherever found 

No critical habitat has been de~ated for this species. 
btg;15;{/e(QsJffi-ggytem($peclesa8§Z 

Insects 
NAME 

Monarch Butterfly Danaus plexippus 
Wherever found 

No critical habitat has been designated for this species. 

https·11ecos fws g~R[species/9743 

Critical habitats 
Potential effects to critical habitat(s) In this location must be analyzed along with the endangered species themselves. 

THERE ARE NO CRITICAL HABITATS AT THIS LOCATION. 

Migratory birds 
Certa in birds are protected under the Migratory Bird Treaty Act! and the Bald and Golden Eagle Protection Act.<. 

Any person or organization who plans or conducts activities that may result in impacts to migratory birds, eagles, and their habitats 
should follow appropr iate regulations and consider implementing appropriate conservat ion measures, as described .b.e!mY. 

1. The Migcatw:Y. Birds Treaty !\i:t of 1918. 
2. The Bald and Golden Eagle Protection Act of 1940. 

Additional information can be found using the following links: 

• Birds of Conservation Concern bltps·//www fws gQl/Lp[Qg~gratQJy.:.l2ililsL:i~ 

• Measures for avoiding and minimizing impacts to birds bttps-t/www fws gQll.!fibrary/co!lections/ayojdjng-and-mjnjmiziog-inddental

take:migratQJy.:l!ird.s 
• Nationwide conservation measures for birds https·//www fws goy/sites/default/files/documents/nationwjde-standard-conservation-

measures pdf 

Endangered 

Endangered 

STATUS 

Candidate 

The birds listed below are bi rds of particular concern either because they occur on the USFWS Birds of Conservation Concern (BCC) list or warrant special attention in your project location. To learn 
more about the levels of concern for birds on your list and how this list is generated, see the FAQ below. This is not a list of every bird you may find in th is location, nor a guarantee that every bird on this list 
will be found in your project area. To see exact locations of where birders and the general public have sighted birds in and around your project area, visit the E-bird data maR1mJg.1QQl (Tip: enter your 
location, desired date range and a species on your list). For projects that occur off the Atlantic Coast, additional maps and models detailing the relative occurrence and abundance of bird species on your list 

are available. Links to additional information about Atlantic Coast birds, and other important information about your migratory bi rd list. including how to properly interpret and use your migratory bird 
report, can be found .b,elow. 

For guidance on when to schedule activities or implement avoidance and minimization measures to reduce impacts to migratory birds on your list, click on the PROBABILITY OF PRESENCE SUMMARY at the 
top of your list to see when these birds are most likely to be present and breeding in your project area. 
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NAME 

Bald Eagle Haliaeetus leucocephalus 
This Is not a Bird of Conservation Concern (BCq In this area, but warrants attention because of the Eagle Act or for potential susceptlbrlltles In 
offshore areas from certain types of development or activities. 

KenbJcky Warbler Oporomis formosus 
This Is a Bird of conseMtlon concern (BCC) throughout Its range In me contlnental USA and Alaska. 

Prairie Warbler Dendroica discolor 
This is a Bird of Conservation Concern {BC() throughout its range in the continental USA and Alaska. 

Red-headed Woodpecker Melanerpes erythrocephalus 
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA and Alaska. 

Wood Thrush Hylocichla mustelina 
This ls a Bird of Conservation Concern (BCC) throughout its range in the continental USA and Alaska. 

Probability of Presence Summary 

BREEDING SEA_SON (IF A BREEDING SEASON IS IN[)ICAT~D FOR A BIRD ON 

YOUR LIST, THE BIRD MAY BREED IN YOUR PROJECT AREA SOMETIME 

WITHIN THE TIMEFRAME SPECIFIED, WHICK IS A VERY LIBERAL ESTIMATE 

OF THE DATES _INSIDE WHICH THE BIRD BREEDS ACROSS ITS ENTIRE 

RANGE. "BREEDS ELSEWHERE" INDICATES THAT THE BIRD DOES NOT 

LIKELY BREED IN YOUR PROJECT AREA.) 

Breeds Sep 1 to Jul 31 

Breeds Apr 20 to Aug 20 

Breeds May 1 to Jul 31 

Breeds May 10 to Sep 10 

Breeds May 1 O to Aug 31 

The graphs below provide our best understanding of when birds of concern are most likely to be present in your project area. This information can be used to tailor and schedule your project activities to 

avoid or minimize impacts to birds. Please make sure you read and understand the FAQ "Proper In terpretation and Use of Your Migratory Bird Report" before using or attempting to interpret this report. 

Probability of Presence (• ) 

Each green bar represents the bird's relative probability of presence in the 10km grid cell(s) your project overlaps during a particular week of the year. (A year is represented as 12 4-week months.) A taller 

bar indicates a higher probability of species presence. The survey effort (see below) can be used to establish a level of confidence in the presence score. One can have h igher confidence in the presence 

score if the corresponding survey effort is also high. 

How is the probability of presence score calculated? The calculation is done in three steps: 

1. The probability of presence for each week is calculated as the number of survey events in the week where the species was detected divided by the total number of survey events for that week. For 

example, if in week 12 there were 20 survey events and the Spotted Towhee was found in 5 of them, the probability of presence of the Spotted Towhee in week 12 is 0.25. 

2. To properly present the pattern of presence across the year, the relative probability of presence is calculated. This is the probability of presence divided by the maximum probability of presence across all 

weeks. For example, imagine the probability of presence in week 20 for the Spotted Towhee Is 0.05, and that the probability of presence at week 12 (0.25) is the maximum of any week of the year. The 

relative probability of presence on week 12 is 0.25/0.25 = 1; at week 20 it is 0.05/0.25 = 0.2. 

3. The relative probability of presence calculated in the previous step undergoes a statistical conversion so that all possible values fall between O and 10, inclusive. This is the probability of presence score. 

To see a bar's probability of presence score, simply hover your mouse cursor over the bar. 

Breeding Season ( ) 

Yellow bars denote a very liberal estimate of the time-frame inside which the b ird breeds across its entire range. If there are no yellow bars shown for a b i rd, it does not breed in your project area. 

Survey Effort ( I) 

Vertical black lines superimposed on probability of presence bars indicate the number of surveys performed for that species in the 10km grid cell(s) your project area overlaps. The number of surveys is 

expressed as a range, for example, 33 to 64 surveys. 

To see a bar's survey effort range, simply hover your mouse cursor over the bar. 

No Data (-) 

A week is marked as having no data if there were no survey events for that week. 
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Survey Timeframe 
Surveys from only the last 10 years are used in order to ensure delivery of currently relevant information. The exception to this is areas off the Atlantic coast, where bird returns are based on all years of 
available data, since data in these areas is currently much more sparse. 

SPECIES 

Bald Eal!• 
Non--BCC Vulm:nb~ (This 5 not i1 Blnl 
DfCon11!!rvatk>n Concern {BCQ In thls 
area, but warrants attendoni because of 
the Eagle Act or for pote:nttill 
SJS<eptlblntles r, oflilhore •"""'from 
tertilln types of development or 

•ctivltles.) 

Kentucky Warble, 
BCC Rangewide (CON) (This is a Bird of 
(Q.ri5er'Jiition Concern (BCC) throughout 
its range in the continental USA and · 

~ .~ska) 

Prairie Warbler 
BCC Rangewide (CON) (This is a Bird of 

co·nserV"i3tion Concern (BCC) throughout 
its range In the continental USA and 
~1i~!<-1J" ' - · -· 

Red•headed Woodpecker 
BCC Rangewlde (CON) (This Is a Bird of 

cO~serii~tion Concern (B(C) thn,u8hout 
ltS range in the continental U-SA··and 

Ala_~_ka.) 

Wood Thrush 
sec Rangewide (CON) {This is a Bird of 
ConSerY?tlorl ·conCern'·(ecCfihroUghout 
its range In the contlnental USA and 
Al.)ska.) 

JAN FEB w., APR MAY 

--1 - I 

--II 1-11 

--•I -- I 

--l - --II I- I 

Tell me more about consetvation measures I can implement to avoid or minimize impacts to migratory birds. 

• probabiltty of presence breeding season I survey effort - no data 

JUN JUL AUG SEP OCT NOV DEC 

---1 

---1 

11· - -I --1 1---

II · - -I 

Nationwide Conservation Measures describes measures that can help avoid and minimize impacts to all birds at any location year round. Implementation of these measures is particularly important when birds are most likely to occur in 
the project area. When birds may be breeding in the area, identifying the locations of any active nests and avoiding their destruction is a very helpful impact minimization measure. To see when birds are most likely to occur and be 
breeding in your project area, view the Probability of Presence Summary. Additional measures or ~ may be advisable depending on the type of activity you are conducting and the type of infrastructure or bird species present on 
your project site. 

What does IPaC use to generate the migratory birds potentially occurring in my specified location? 

The Migratory Bird Resource List is comprised of USFWS Birds of Conservation Concern (e.cc), and other species that may warrant special attention in your project location. 

The migratory bird 11st generated for your project is derived from data provided by the Avian Knowledg~6.!S!:U. The AKN data is based on a growing collection of ~ ~..baruling. and citizen science datasets and is queried and 
filtered to return a list of those birds reported as occurring in the 10km grid cell(s) which your project Intersects, and that have been identified as warranting special attention because they are a BCC species in that area, an eagle (~g~ 
requirements may apply), or a species that has a particular vulnerability co offshore activities or development. 

Again, the Migratory Bird Resource list includes only a subset of birds that may occur in your project area. It is not representative of all birds that may occur in your project area. To get a list of all birds potentially present in your project 
area, please visit the AKN Pbeno\ogy_JQQ[. 

What does IPaC use to generate the probability of presence graphs for the migratory birds potentially occurring in my specified location? 

The probability of presence graphs associated with your migratory bird list are based on data provided by the Ayiao Knowledg~(A!ili). This data is derived from a growing collection of ~ • ..22illti!]g, and citizen science datasets 

Probability of presence data is continuously being updated as new and better information becomes available. To learn more about how the probability of presence graphs are produced and how to interpret them, go the Probability of 
Presence Summary and then click on the ''Tell me about these graphs" link. 
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How do I know if a bird is breeding, w intering. migrating or present year-round in my project area? 

To see what part of a particular bird's range your project area falls within {Le. breeding, wintering, migrating or year-round), you may refer to the following resources: The Cornell Lab of Ornithology All About Birds Bird Guide or (if you are 
unsuccessful in locating the bird of interest there}, the Cornell Lab of Ornithology~~glliQ,e. If a bird on your migratory bird species list has a breeding season associated with it. if that bird does occur in your project area, 
there may be nests present at some point within t he timeframe specified. If ~Breeds elsewhere" is indicated, then the bird likely does not breed in your project area. 

What are the levels of cona,m for mllrato,y birds? 

Migratory birds delivered throu,h I Pac fall Into the following distinct categories of concern: 

1. ·ecc Rangewfde· birds an, Birds qf Cpn5Cryatjgn CgDQ!m IBCQ that are of concern throughout their range anywhera within the US/\ Oncludlng Hawaii, the Paclflc Islands, Puerto Rico, and the Virgin Islands); 
2. •ecc. BCR" birds are eccs that are of concern only In pan:lcular Bird Conservat1011 Regions (BCRsJ In the contlnem:al USA; and 
3. "Non-BCC • Vulnerable" birds are not BCC species In your project an,a, but appear on your 11st either because of the ~ n,qulrements (for eagles) or (for non-<!agles) potentlal susa,ptlbllltles In offshore areas from certain types 

of ckYelopmerit or actMtles (e.g. offshore ene'llY development or lonstlne fish Ing). 

Although It Is Important to uy to avoid and minimize Impacts to all birds. efforts should be made, In partlcular. to avoid and minimize Impacts to the birds on this 11st. especially~ and BCC species of rangewlde concern. For more 
information on conservation measures you can implement to help avoid and minimize migratory bird impacts and requirements for eagles, please see the FAQs for these topics. 

Details about birds t hat are potentially affected by offshore projects 

For additional details about the relative occurrence and abundance of both individual bird species and groups of bird species within your project area off the Atlantic Coast, please visit the Northeast Ocean Data Portal. The Portal also 
offers data and information about other taxa besldes birds that may be helpful to you in your project review. Alternately, you may download the bird model results files underlying the portal maps through the NOAA NCCOS lnteg~ 
Statistical Modeling and Predictive MaP-P-ln& of Marine Bird Distributions and Abundance on the Atlantic Outer Continental Shelf project webpage. 

Bird tracking data can also provide additional details about occurrence and habitat use t hroughout the year, Including migration. Models relying on survey data may not include this information. For additional Information on marine bird 
tracking data, see the J:!ildog.8.l!:ll..S.wJ; and the =.ti!g~ or contact ~~g~ or ffilll.l.Qriog. 

What if I have eagles on my list? 

If your project has the potential to disturb or kill eagles, you may need to l2lllain.a.Rfll]lil to avoid violating the Eagle Act should such Impacts occur. 

Proper Interpretation and Use of Your Migratory Bird Report 

The migratory bird list generated is not a list of all birds in your project area. only a subset of birds of priority concern. To learn more about how your list is generated, and see options for identifying what other birds may be in your 
project area, please see the FAQ "What does IPaC use to generate the migratory birds potentially occurring in my specified location". Please be aware this report provides the "probability of presence" of birds within the 10 km grid cell(s) 
that overlap your project; not your exact project footprint. On the graphs provided, please also look carefully at t he survey effort (indicated by the black vertical bar) and for the existence of the "'no data" indicator (a red hor izontal bar). A 
high survey effort is the key component. If the survey effort is high, then the probability of presence score can be viewed as more dependable. In contrast, a low survey effort. bar or no data bar means a lack of data and, therefore, a lack 
of certainty about presence of the species. This list is not perfect; it is simply a starting point for identifying what birds or concern have the potential to be in your project area, when they might be there, and if they might be breeding 
(which means nests might be present). The list helps you know what to look for to confirm presence, and helps guide you in knowing when to implement conservation measures to avoid or minimize potential impacts from your project 
activities, should presence be confirmed. To learn more about conservation measures, visit the FAQ "Tell me about conservation measures I can implement to avoid or minimize impacts to migratory birds" at the bottom of your migratory 
bird trust resources page. 

Coastal Barrier Resources System 
Projects w ithin the John H Chafee Coastal Barrier Resources Sy,uem (CBRS) may be subject to the restrictions on federal expenditures and financial assistance and the consultation requirements of the 
Coastal Barrier Resources Act (CBRA) (16 U.S.C. 3501 et seq.). For more information, please contact the local ~gical Services Field Office or visit the CBRA Consultations website. The CBRA website 

provides tools such as a flow chart to help determine whether consultation is required and a template to facilitate the consultat ion process. 

THERE ARE NO KNOWN COASTAL BARRIERS ATTHIS LOCATION. 

Data limitations 

The CBRS boundaries used in IPaC are representations of the controlling boundaries, which are depicted on the official (BBS maRS.. The boundaries depicted in this layer are not to be considered authoritative for in/out determinations 
close to a CBRS boundary (i.e., within the "CBRS Buffer Zone" that appears as a hatched area on either side of the boundary). For projects that are very close to a CBRS boundary but do not clearly Intersect a unit, you may contact the 
Service for an official determination by following the instructions here: bttps·itwww fws gov/service/coastal-barrger·resources-~R[QR~-documentatioo 

Data exclusions 



Case No. 2022-00402 
Attachment to Response to MCFC-2 Question No. 3 

Page 87 of 470 
Bellar

CBRS units extend se,;1ward out to either the 20- or 30-foot b"3thymetr ic contour {depending on t he location of the unit). The true seaward extent of t he units is not shown in t he CBRS data, therefore projects in che offshore oreas of units 
(e.g., dredging, breakwaters, offshore wind energy or oil and gas projects) may be subject to CBRA even if they do not intersect the CBRS data. For additional information, please contact ~ gQll. 

Faci lities 

National Wildlife Refuge lands 
Any activity proposed on lands managed by the Natjpnal Wildlife Refuge system must undergo a 'Compatibility Detennination' conducted by the Refuge. Please contact the individual Refuges to discuss any 
questions or concerns. 

THERE ARE NO REFUGE LANDS ATTHS LOCATION. 

Fish hatcheries 

THERE ARE NO FISH HATCHERIES ATTHIS LOCATION. 

Wetlands in the National Wetlands Inventory 
Impacts to NWI wet lands and other aquat ic habitats may be subject to regu lation under Section 404 of the Clean Water Act, or other State/Federal statutes. 

For more information please contact the Regulatory Program of the local .!.!.5...Acmy.J:Q[RS...Qf..Engineers District. 

WETLAND INFORMATION IS NOT AVAILABLE AT THIS TIME 

This can happen when the National Wetlands Inventory (NWI) map service is unavailable, or for very large projects that intersect many wetland areas. Try again, or visit the NWlmaR to view wetlands at this 
location. 

Data limitations 

The Service's objective of mapping wetlands and deepwater habitats is to produce reconnaissance level Information on the location, type and size of these resources. The maps are prepared from t he analysis of high altitude imagery. 
Wetlands are identified based on vegetation, visible hydrology and geography. A margin of error is inherent in the use of imagery; thus, detailed on-the-ground inspection of any particular site may result in revision of the wetland 

boundaries or classification established through Image analysis. 

The accuracy of image interpretation depends on the quality of the imagery, the experience of the image analysts~ the amount and quality of the collateral data and the amount of ground truth verification work conducted. Metadata 

should be consulted to determine the date of the source imagery used and any mapping problems. 

Wetlands or other mapped features may have changed since the date of the imagery or field work. There may be occasional differences in polygon boundaries or classifications between the information depicted on the map and the 
actual conditions on site. 

Data exclusions 

Certain wetland habitats are excluded from the National mapping program because of t he limitations of aerial imagery as the primary data source used to detect wetlands. These habitats include seagrasses or submerged aquatic 

vegetation that are found in the intertidal and subtidal zones of esruaries and nearshore coastal waters. Some deepwater reef communities (coral or tuberficld worm reefs} have also been excluded from t he inventory. These habitats, 
because of their depth, go undetected by aerial imagery. 

Data precautions 

Federal, state, and local regulatory agenci~s with jurisdiction over wetlands may define and describe wetlands in a different manner than that used in this inventory. There is no attempt, in either the design or products of this inventory, 
to define the limits of proprietary jurisdiction of any Federal, state, or local government or to establish the geographical scope of the regulatory programs of government agencies. Persons intending to engage in activities involving 
modifications within or adjacent to wetland areas should seek the advice of appropriate federal, state, or local agencies concerning $pecified agency regulatory program$ and proprietary jurisdiction$ that may affect such activities. 
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IPaC Information for Planning and Consultation U.S. Fish & Wlldllfe S.rvlc• 

I Pac resource list 
This report is an automatically generated list of species and other resources such as critical habitat (collectively referred to as trust resources) under the U.S. Fish and Wildlife Service's (USFWS)jurisdiction 

that are known or expected to be on or near the project area referenced below. TIie 11st may also Include trust resources that occur outside of the project area, but that could potentially be directly or 
Indirectly affected by activities In the project area. However, determining the Hkellhood and extent of effects a project may have on tnust resources typically requires gathering addltlonal slte-spedflc (e.g., 
vegetation/species surveys) and project-specific (e.g., magnitude and timing of proposed activities) information. 

Below is a summary of the project information you provided and contact information for the USFWS office(s) with jurisdiction in the defined project area. Please read the introduction to each section that 

follows (Endangered Species. Migratory Birds. USFWS Facllltles, and NWI Wetlands) for additional Information applicable to the trust resources addressed In that section. 

Location 
Garrard County, Kentucky 

Local office 
Kentucky Ecological Services Field Office 

I... (502) 695-0468 

ti (502) 695-1024 

J C Watts Federal Building, Room 265 

330 West Broadway 

Frankfort, KY 40601 -8670 
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Endangered species 
This resourai list is for informational purposes only and does not constitute an analysis of project le~el impacts. 

The primary Information used to generate this 11st Is the known or expected range of each species. Additional areas of Influence (AOI) for species are also considered. An AO! Includes areas outside of the 
species range If the species could be Indirectly affected by activities ln that area (e.g., placing a dam upstream of a fish population even If that fish does not occur at the dam site, may Indirectly Impact the 
species by reducing or eliminating water flow downstream}. Because species can move, and site conditions can change, the species on this list are not guaranteed to be found on or near the project area. To 
fully determine any potential effects to species, additional site-specific and project-specific Information ls often required. 

Section 7 of the Endangered Species Act requires l'ederal agencies to "request of the Secretary Information whether any species which ls listed or proposed to be listed may be present In the area of such 
proposed action" for any project that Is conducted, permitted, funded, or licensed by any Federal agency. A letter from the local office and a species 11st which fulfills this requirement can only be obtained by 
requesting an official species list from either the Regulatory Review section in IPaC (see directiOns below) or from the local field office directly. 

For project evaluations that require USFWS concurrence/review, please return to the IPaC website and request an official species list by doing the following: 

1. Draw the project location and click CONTINUE. 
2. Click DEFINE PROJECT. 

3. Log in (if directed to do so). 
4. Provide a name and description for your project. 
5. Click REQUEST SPECIES LIST. 

Listed speciesl and their critical habitats are managed by the .Eml9gical Services Progcam of the U.S. Fish and Wildlife Service (USFWSJ and the fisheries division of the National Oceanic and Atmospheric 
Administration (NOAA Fisheriesl J. 

Species and critical habitats under the sole responsibility of NOAA Fisheries are not shown on this list. Please contact NOAA Fisheries for species under their iurisdiction. 

1. Species listed under the fnQ.aog~~ are threatened or endangered; IPaC also shows species that are candidates, or proposed, for listing. See the ~g~Rage for more information. 
IPaC only shows species that are regulated by USFWS (see FAQ). 

2. NOAA Fisheries also known as the National Marine Fisheries Service (NMFS), is an office of the National Oceanic and Atmospheric Administration within the Department of Commerce. 

The following species are potentially affected by activities in this location: 

Mammals 
NAME 

Gray Bat Myotis grisescens 
Wherever found 

This species only needs to be considered if the following condition applies: 
• The project area includes potential gray bat habital. 

No critical habitat has been designated for this species. 

b.tlps-1/ecos fws &w.etllls~ 

Indiana Bat Myotis sodalis 
Wherever found 

This species only needs to be considered if the following condition applies: 
• The project area includes 'potential' habitat. All activities in this location should consider possible effects to this species. 

There is final critical habitat for this species. The location of the critical habitat is not available. 

hllps·Jlerns fws g~pLspecJes,15949 

STATUS 

Endangered 

Endangered 
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Northern Long-eared Bat Myotis septentrionalis 
Wherever found 

This species only needs to be considered if the following condition applies: 

• The specified area includes areas in which incidental take would not be prohibited under t he 4(d) rule. For reporting purposes, please use the 
"streamlined consultation form," linked to in the "general project design guidelines" for the species. 

No critical habitat has been designated for this species. 
bn;,•;ttecP• tws goyJecplspec:lt$191145 

Clams 
NAME 

Clubshell Pleurobema clava 
No critical habitat has been desig,,ated for this species. 
hllps:J/ecos fws g~R[species/3789 

Fanshell Cyprogenia stegaria 
Wherever found 

No critical habitat has been designated for this species. 
bilps·aecos fws g~~pecies/4822 

Rabbitsfoot Quadrula cylindrica cylindrica 
Wherever found 

There is final critical habitat for this species. The location of the critical habitat is not available. 

hl!ps·/lecos fws.g<lJde!;P.[s~ 

Sheepnose Mussel Plethobasus cyphyus 
Wherever found 

No critical habitat has been designated for this species. 

hllps·Jlecos fws g~R£5peciesJ6903 

Insects 
NAME 

Monarch Butterfly Danaus plexippus 
Wherever found 

No critical habitat has been designated for this species. 

hl!ps·//ecos rws g<lllruPLs~ 

Flowering Plants 
NAME 

Short's Bladderpod Physaria globosa 
Wherever found 

There is final critical habitac for this species. The location of the critical habitat is not available. 

hl!ps·//ecos fws g<lY&JllS~ 

Critical habitats 
Potential effects to critical habitat(s) in this location must be analyzed along with t he endangered species themselves. 

Threatened 

STATUS 

Endangered 

Endangered 

Threatened 

Endangered 

STATUS 

Candidate 

STATUS 

Endangered 



Case No. 2022-00402 
Attachment to Response to MCFC-2 Question No. 3 

Page 91 of 470 
Bellar

THERE ARE NO CRITICAL HABITATS AT THIS LOCATION. 

Migratory birds 
Certain birds are protected under the Migratory Bird Treaty Actl and die Bald and Golden Eagle Protection ~ -

My person or organization who plans or conducts activities that may result in impacts to migratory birds, ei13les, and their habitats 
should follow appropriate regulations and consider implementing appropriate conservation measures. as described ~ 

1. The Mi&ratory Birds Treaty Act of 1918. 
2. The Bald and Golden Eagle Pr:oU:ctjon Act of 1940. 

Additional information can be found using the following links: 

• Birds of Conservation Concern hltps'//www fws gQl,'.lpi:Qgi:amJmjg[filQ!y..:birl;!sLs~ 

• Measures for avoiding and minimizing impacts to birds llttps'//www fws g!Wli.tl.cary/collectjons/ayoiding-and-mjnimizing-incidental
~g [filQ_(y-b i rd s 

• Nationwide conservation measures for birds https·//www fws gov/sites/default/files/documents/nationwide-standard-conseryation

measures pdf 

The birds listed below are birds of particular concern either because they occur on the USFWS Birds of Conservation Concern (BCC) list or warrant special attention in your project location. To learn 
more about the levels of concern for birds on your list and how this list is generated, see the FAQ .below.. This is not a list of every bird you may find in this location, nor a guarantee that every bird on this list 

will be found in your project area. To see exact locations of where birders and the general public have sighted birds in and around your project area, visit the E-bird data mapplng.to.ol (Tip: enter your 
location, desired date range and a species on your list). For projects that occur off the Atlantic Coast, additional maps and models detailing the relative occurrence and abundance of bird species on your list 

are available. Unks to additional information about Atlantic Coast birds, and other important information about your m igratory bird list, including how to properly interpret and use your migratory bird 
report, can be found .below.. 

For guidance on when to schedule activities or implement avoidance and minimization measures to reduce impacts to migratory birds on your list, click on the PROBABILITY OF PRESENCE SUMMARY at the 
top of your list to see when these birds are most likely to be present and breeding in your project area. 

NAME 

Bald Eagle Haliaeetus leucocephalus 
This ts not a Bird or Conservation Concern (BCC) in this area, but warrants attention because of the Eagle Act or for potential susceptibilities in 
offshore areas from certain types of development or activities. 

Bobolink Dolichonyx oryzivorus 
This is a Bird of Conservation Concern (BCC) throughout its range In the continental USA and Alaska. 

Lesser Yellowlegs Tringa fiavipes 
This is a Bird of Conservation Concern (BC() throughout Its range ln the continental USA and Alaska. 
!J!lps:/tecos fws.gQ'ifilp/species/9679 

Prairie Warbler Dendroica discolor 
This is a Bird of Conservation Concern (BCC) throughout lts range in the continental USA and Alaska. 

BREEDING SEASON {IF A BREEDING SEASON IS INDICATED FOR A BIRD ON 

YOUR UST, THE BIRD MAY BREED IN YOUR PROJECT AREA SOMETIME 

WITHIN THE TIMEFRAME SPECIFIED. WHICH IS A VERY LIBERAL ESTIMATE 

9F THE DATES INSIDE WHICH THE BIRD BREEDS ACROSS ITS ENTIRE 

RANGE. "BREEDS ELSEWHERE" INDICATES THAT THE BIRD DOES NOT 

~IK_EhY_f1~~~[).',.~ YOUR PROJECT AREA) 

Breeds Sep 1 to Jul 31 

Breeds May 20 to Jul 31 

Breeds elsewhere 

Breeds May 1 to Jul 31 
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Red-headed Woodpecker Melanerpes erythrocephalus Breeds May 1 o to Sep 10 
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA and Alaska. 

Wood Thrush Hylocichla mustelina Breeds May 10 to Aug 31 
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA and Alaska. 

Probability of Presence Summary 
The graphs below provide our best understanding of when birds of concem are most likely to be present In your project area. This Information can be used to tallor and schedule your project activities to 
avoid or minimize impacts to birds. Please make sure you read and understand Ifie FAQ "Proper Interpretation and Use of Your Migratory Bird Report" before using or attempting to interpret this report 

Probability af Presence(;.) 

Each green bar represents the bird's relative probability of presence in the 10km grid cell(s) your p roj ect overlaps during a particular week of the year. (A year is represented as 12 4-week months.) A taller 

bar indicates a higher probability of species presence. The survey effort (see below) can be used to establish a level of confidence in the presence score. One can have h igher confidence in the presence 

score if the corresponding survey effort is also high. 

How is the probability of presence score calculated? The calculation is done In three steps: 

1. The probability of presence for each week is calculated as the number of survey events in the week where the species was detected divided by the total number of survey events for that week. For 
example, if in week 12 there were 20 survey events and the Spotted Towhee was found in S of them, the probability of presence of the Spotted Towhee in week 12 is 0.25. 

2. To properly present the pattern of presence across the year, the relative probability of presence is calculated. This is the probability of presence divided by the maximum probability of presence across all 

weeks. For example, imagine the probability of presence in week 20 for the Spotted Towhee is 0.05, and that the probability of presence at week 12 (0.25) is the maximum of any week of the year. The 

relative probability of presence on week 12 is 0.25/0.25; 1; at week 20 it is 0.0510.25; 0.2. 

3. The relative probability of presence calculated in the previous step undergoes a statistical conversion so that all possible values fall between O and 10, Inclusive. This is the probability of presence score. 

To see a bar's probability of presence score, simply hover your mouse cursor over the bar. 

Breeding Season ( ) 

Yellow bars denote a very liberal estimate of the t ime-frame inside which the b ird breeds across its entire range. If there are no yellow bars shown for a b i rd, it does not breed In your project area. 

Survey Effort ( I) 

Vertical black lines superimposed on probability of presence bars indicate the number of surveys performed for that species in the 10km grid cell(s} your project area overlaps. The number of surveys is 

expressed as a range, for example, 33 to 64 surveys. 

To see a bar's survey effort range, simply hover your mouse cursor over the bar. 

No Data (-) 

A week is marked as having no data if there were no survey events for that week. 

Survey Timeframe 

Surveys from only the last 10 years are used in order to ensure delivery of currently relevant information. The exception to this is areas off the Atlantic coast, where bird returns are based on all years of 

available data, since data in these areas is currently much more sparse. 

SPEOES 

Bald Eagle 
Non-BCC Vulnerable (This is not a Bird 

of Conservation Concern (BCC) in this 
area, bu"tWa.rranrs attention becaUse of 
the Eagle Act or tOr potential 
sUsCepiibilities in-0fuh0re-areas from 

cerlain t}'pes or development or 
~~-~~es_l 

Bobolink 
ace Rangewide (CON) (This is a Bird of 
Conservation Concern (BC() throughout 
its ran~e In the contlnental USA and . 
~I.~~~) 

JAN 

--+-

APR MAY JUN JUL 

' • I 

• probability of presence breeding season I survey effort - no data 

AUG SEP OCT NOV DEC 

~1 _, __ I· I ' 

-I <--/--·I-
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lesser Yellow1egs 
BCC Rangewide (CON) (This is a Bird o f 
Conservation Concern (BCC} throughout 
its r.1nge in the continent.JI USAand- ····-·-
~~~ka.) .. ,. .. . ... 

Prairie Warbler 

l!CC Rangewlde (CONJ (This Is. Bird of 
Conserwn::lon Concem (BCQ 1hra.«t,out 
Its ranee In the conllnenml USA and 
Ala,u.J 

Rad-hooded Wooopocqr 
l!CC Rap de (CONJ (This Is• Bird of 
Conservatlan Concem (BCC) lhroJfhout 
it:s range in thll! cor\tinental USA and 
Alaska.I 

Wood Thrush 
BCC Rangewide (CON) (This is a Bird of 

Cori5erVdiion Concern (8CC)-iti"r0Ugh0Ut 
its range in the continental USA and 
Al;i·ska.)· ·--- - . ·- . -·-

--+-

11 • 

•• 4 -

Tell me more about conservation measures I can implement to avoid or minimize impacts to migratory birds. 

--+- ... 

- +- + 

-I . I - I 

Nationwide Conservation Measures describes measures that can help avoid and minimize impacts to all birds at any location year round. Implementation of these measures Is particularly Important when birds are most likely to occur in 
the project area. When birds may be breeding in che area, identifying che locations of any active nests and avoiding their destruction is a very helpful impact minimization measure. To see when birds are mosc likely to occur and be 
breeding in your project area, view the Probability or Presence Summary. Addltional measures or Re.CfilitS. may be advisable depending on the type of activity you are conducting and t he type of infrastructure or bird species present on 
your project site. 

What does IPaC use to generate the migratory birds potentially occurring In my specified location? 

The Migratory Bird Resource List Is comprised of USFWS Birds of Conservation Concern (~land other species that may warrant special attention in your project location. 

The migratory bird list generated for your project is derived from data provided by the Avian Knowtedg~(AKNJ. The AKN data is based on a growing collection of~ .. banding, and citizen science datasets and is queried and 
filtered to return a list of those birds reported as occurr ing in the 10km grid cell(s) which your project intersects, and that have been identified as warranting special attention because they are a BCC species in that area, an eagle (fagl.e.Aa 
requirements may apply), or a species that has a particular vulnerability to offshore activities or development. 

Again, the Migratory Bird Resource list includes only a subset of birds that may occur in your project area. It is not representative of all birds that may occur in your project area. To get a list of all birds potentially present in your project 
area, please visit the AKN PhenologY. Tool. 

What does IPaC use to generate the probability of presence graphs for the migratory birds potentially occurring in my specified location? 

The probability of presence graphs associated with your migratory bird lisc are based on data provided by the Ayian Knowledg~MN). This data is derived from a growing collection of ~ .Jlalliting and dtizen science datasets 

Probability of presence data is continuously being updated as new and better information becomes available. To learn more about how the probability or presence graphs are produced and how to interpret them, go the Probability or 
Presence Summary and then click on the ''Tell me about these graphs" link. 

How do I know if a bird is breeding, wintering, migrating or present year-round in my project area? 

To see what part of a particular bird's range your project area falls within (I.e. breeding, wintering. migrating or year•round), you may refer to the following resources: The Cornell Lab of Ornithology, All About Birds BJrd Guide or (if you are 
unsuccessful in locating the bird of interest there), the Cornell Lab of Ornithology-1:frn~gu.i.d.e,. If a bird on your migratory bird species list has a breeding season associated with it, if that bird does occur in your project area, 
there may be nests present at some point within the tlmefrarne specified. If "Breeds elsewhere" is indicated, then the bird likely does not breed fn your project area. 

What are the levels of concern for migratory birds? 

Migratory birds delivered through IPaC fall Into the following distinct categories of concern: 

1. "BCC Rangewide" birds are Birds of Conservation Concern !BCC) that are of concern throughout their range anywhere within the USA (including Hawaii, the Pacific Islands, Puerto Rico, and the Virgin Islands); 
2. "BCC - BCR" birds are BCCs t hat are of concern only in particular Bird Conservation Regions {BCRs) in the continental USA; and 
3. "Non•BCC - Vulnerable" birds are not BCC species in your project area, but appear on your list either because of the "'1!gu:...aa requirements (for eagles) or (for non-eagles) potential susceptibilities in offshore areas from certain types 

of development or activities (e.g. offshore energy development or longline fishing). 
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Although it is important to try to avoid and minimize impacts to all b irds, efforts should be made, in particular, to c1void and minimize impacts to the b irds on this list, especially eagles and BCC species of rangewide concern. For more 
information on conservation measures you can implement to help avoid and m inimize m igratory bird impacts and requirements for eagles, please see the FAQs for these topics. 

Details about birds t hat are potentially affected by offshore projects 

For additional details about the relative occurrence and abundance of both individual b ird species and groups of bird species with in your project area off t he Atlantic Coast, p lease visit the Northeast Ocean Data Portal. The Portal also 

offers data and lnformatlon about other taxa besides birds that may be helpful to you In your project l'l!lliew. A114rnately, you may download the bird model results flies underty1111 the portal maps through the NOAA NCCQS lnte;ratlve 
Stat)sdcal ModeUngand PredlcUve Mapping at M•rJoe Pini D)strlbut!onsand Abundance on Jbe Adantlc Outer Condnental Shelf project webpage. 

Bird tracking data can also pl"Cl\llde addltlonal details about occurrence and habitat use throughout the year, Including migration. Models relying on survey data may not Include this Information. For addldonal Information on marine bird 
tradcl111 data, see the DMng Bird Studv and the lliJlmill.mujjn or contact~ or f.ilm..l.mlllg. 

What rr r have eqles on my llst? 

If your project has the potentlal txl dlsrurb or klll eagles, you may need to obtal n a permit to awld violating the Eagle Ace should such Impacts occur. 

Proper Interpretation and Use of Your Migratory Bird Report 

The m igratory bird list generated is not a list of all birds in your project area, only a subset of birds of priority concern. To learn more about how your list is generated, and see options for identifying what other birds may be in your 

project area, please see the FAQ "What does IPaC use to generate the m igratory birds potentially occurring in my specified locationH, Please be aware this report provides the "probability of p resence" of birds within the 10 km grid cell(s) 
that overlap your project: not your exact project footprint. On the graphs provided. please also look carefully at the survey effort (indicated by the black vertical bar) and for the existence of the "no data" indicator (a red horizontal bar). A 
high survey effort is t he key component. If the survey effort is high, then the probability of presence score can be viewed as more dependable. In contrast, a low survey effort bar or no data bar means a lack of data and, therefore, a lack 
of certainty about presence of the species. This list is not perfect; it is simply a starting point for identifying what b irds of concern have the potent ial to be in your project area, w hen they m ight be there, and if they might be breeding 

(which means nests might be present). The list helps you know what to look for to confirm presence, and helps guide you in knowing when to implement conservation measures to avoid or minimize potential impacts from your project 
activities, should presence be confirmed. To learn more about conservation measures, visit the FAQ "Tell me about conservation measures I can im plement to avoid or minim ize impacts to migratory b irds" at the bottom of your migratory 
bird trust resources page. 

Coastal Barrier Resources System 
Proj ects w ithin the John H Chafee Coastal Barrier Resources Sy~ (CBRS) may be subject to the restrictions on federal expenditures and financial assistance and the consultation requirements of the 

Coastal Barrier Resources Act (CBRA) (16 U.S.C. 3501 et seq.). For more informat ion, please contact the local Ecological Services Field Office or visit the CBRA Consu ltations website. The CBRA website 

provides tools such as a flow chart to help determine whether consultation is required and a template to facilitate the consultation process. 

THERE ARE NO KNOWN COASTAL BARRIERS AT THIS LOCATION. 

Data limitations 

The CBRS boundaries used in IPaC are representations of the controlling boundaries, which are depicted on the official CBRS maJlS.. The boundar ies depicted in t his layer are not to be considered authoritative for in/out determinations 

close to a CBRS boundary (Le., within the "CBRS Buffer Zone" that appears as a hatched area on either side of the boundary). For projects that are very close to a CBRS boundary but do not clearly intersect a unit. you may contact the 

service for an official determination by following the instructions here: https'//www fws govtservice/coastal4 barrlec·resoucces·s'fi.tffil:w~-dornmentatioo 

Data exclusions 

CBRS units extend seaward out to either the 204 or 304 fool bathymetrlc contour (depending on the location of the unit). The true seaward extent of t he units is not shown in t he CBRS data, therefore projects in the offshore areas of units 

(e.g., dredging, breakwaters, offshore wind energy or oil and gas projects) may be subject to CBRA even if they do not intersect the CBRS data. For additional Information, please contact ~gQY. 

Facilities 

National Wildlife Refuge lands 
Any activity proposed on lands managed by the Natjonal Wildlife Refug~ system must undergo a 'Compatibility Determinat ion' conducted by the Refuge. Please contact the individual Refuges to discuss any 

questions or concerns. 
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THERE ARE NO REFUGE LANDS ATTHIS LOCATION. 

Fish hatcheries 

THERE ARE NO ASH HATCHERIES AT THIS LOCATION. 

Wetlands in the National Wetlands Inventory 
Impacts to NWI wetlands aind odler aquatic habitats may be subject to regulation under Sect!on 404 of the Clean Water lv:.t. or other State/Federal statutes. 

For more information please contact the Regulatory Program of the local J..l5..lill:ny-..CQrJJ.S-QlE!Jgineers District. 

WETLAND INFORMATION IS NOT AVAILABLE AT THIS TIME 

This can happen when the National Wetlands Inventory (NWI) map service is unavailable, or for very large projects that intersect many wetland areas. Try again, or visit the NWI maR to view wetlands at this 
location. 

Data llmitations 

The Service's objective of mapping wetlands and deepwater habitats is to produce reconnaissance level information on the location, type and size of these resources. The maps: are prepared from t he analysis of high altitude imagery. 
Wetlands are Identified based on vegetation, visible hydrology and geography. A margin of error is inherent in the use of Imagery; thus, detailed on-the-ground inspection of any particular site may result ln revision of the wetland 
boundaries or classification established through image analysis. 

The accuracy of image interpretation depends on the quality of the imagery, t he experience of the image analysts, the amount and quality of the collateral data and t he amount of ground truth verification work conducted. Metadata 
should be consulted to determine the date of the source imagery used and any mapping problems. 

Wetlands or other mapped features may have changed since the date of the imagery or field work. There may be occasional differences in polygon boundaries or classifications between the information depicted on the map and the 
actual conditions on site. 

Data exclusions 

Certain wetland habitats are excluded from the National mapping program because of t he limitations of aerial imagery as the primary data source used to detect wetlands. These habitats include seagrasses or submerged aquatic 

vegetation that are found in the intertidal and subtidal zones of estuaries and nearshore coastal waters. Some deepwater reef communities (coral or tuberficid worm reefs} have also been ex.eluded from the inventory. These habitats, 
because of their depth, go undetected by aerial imagery. 

Data precautions 

Federal, state. and local regulatory agencies with jurisdiction over wetlands may define and describe wetlands in a different manner than that used in this inventory. There is no attempt, in either the design or products of this inventory, 
to define the limits of pfoprietary jurisdiction of any Federal, state, or local government Of to establish the geogf aphlcal scope of the regulatory programs of government agencies. Persons intending to engage in activities involving 

modifications within or adjacent to wetland areas should seek the advice of appropriate federal, state, or local agencies concerning specified agency regulatory programs and proprietary jurisdictions that may affect such activities. 
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IPaC Information for Planning and Consultation U.S. Fish & Wlldllfe S.rvlc• 

I Pac resource list 
This report is an automatically generated list of species and other resources such as critical habitat (collectively referred to as trust resources) under the U.S. Fish and Wildlife Service's (USFWS)jurisdiction 

that are known or expected to be on or near the project area referenced below. TIie 11st may also Include trust resources that occur outside of the project area, but that could potentially be directly or 
Indirectly affected by activities In the project area. However, determining the Hkellhood and extent of effects a project may have on tnust resources typically requires gathering addltlonal slte-spedflc (e.g., 
vegetation/species surveys) and project-specific (e.g., magnitude and timing of proposed activities) information. 

Below is a summary of the project information you provided and contact information for the USFWS office(s) with jurisdiction in the defined project area. Please read the introduction to each section that 

follows (Endangered Species. Migratory Birds. USFWS Facllltles, and NWI Wetlands) for additional Information applicable to the trust resources addressed In that section. 

Location 
Mclean and Muhlenberg counties, Kentucky 

'• 

Local office 

' \ 

Kentucky Ecological Services Field Office 

I... (502) 695-0468 

ti (502) 695-1024 

J C Watts Federal Building, Room 265 

330 West Broadway 

Frankfort, KY 40601 -8670 
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Endangered species 
This resourai list is for informational purposes only and does not constitute an analysis of project le~el impacts. 

The primary Information used to generate this 11st Is the known or expected range of each species. Additional areas of Influence (AOI) for species are also considered. An AO! Includes areas outside of the 
species range If the species could be Indirectly affected by activities ln that area (e.g., placing a dam upstream of a fish population even If that fish does not occur at the dam site, may Indirectly Impact the 
species by reducing or eliminating water flow downstream}. Because species can move, and site conditions can change, the species on this list are not guaranteed to be found on or near the project area. To 
fully determine any potential effects to species, additional site-specific and project-specific Information ls often required. 

Section 7 of the Endangered Species Act requires l'ederal agencies to "request of the Secretary Information whether any species which ls listed or proposed to be listed may be present In the area of such 
proposed action" for any project that Is conducted, permitted, funded, or licensed by any Federal agency. A letter from the local office and a species 11st which fulfills this requirement can only be obtained by 
requesting an official species list from either the Regulatory Review section in IPaC (see directiOns below) or from the local field office directly. 

For project evaluations that require USFWS concurrence/review, please return to the IPaC website and request an official species list by doing the following: 

1. Draw the project location and click CONTINUE. 
2. Click DEFINE PROJECT. 

3. Log in (if directed to do so). 
4. Provide a name and description for your project. 
5. Click REQUEST SPECIES LIST. 

Listed speciesl and their critical habitats are managed by the .Eml9gical Services Progcam of the U.S. Fish and Wildlife Service (USFWSJ and the fisheries division of the National Oceanic and Atmospheric 
Administration (NOAA Fisheriesl J. 

Species and critical habitats under the sole responsibility of NOAA Fisheries are not shown on this list. Please contact NOAA Fisheries for species under their iurisdiction. 

1. Species listed under the fnQ.aog~~ are threatened or endangered; IPaC also shows species that are candidates, or proposed, for listing. See the ~g~Rage for more information. 
IPaC only shows species that are regulated by USFWS (see FAQ). 

2. NOAA Fisheries also known as the National Marine Fisheries Service (NMFS), is an office of the National Oceanic and Atmospheric Administration within the Department of Commerce. 

The following species are potentially affected by activities in this location: 

Mammals 
NAME 

Gray Bat Myotis grisescens 
Wherever found 

This species only needs to be considered if the following condition applies: 
• The project area includes potential gray bat habital. 

No critical habitat has been designated for this species. 

b.tlps-1/ecos fws &w.etllls~ 

Indiana Bat Myotis sodalis 
Wherever found 

This species only needs to be considered if the following condition applies: 
• The project area includes 'potential' habitat. All activities in this location should consider possible effects to this species. 

There is final critical habitat for this species. The location of the critical habitat is not available. 

hllps·Jlerns fws g~pLspecJes,15949 

STATUS 

Endangered 

Endangered 
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Northern Long-eared Bat Myotis septentrionalis 
Wherever found 

This species only needs to be considered if the following condition applies: 
• The specified area includes areas in which incidental take would not be prohibited under t he 4(d) rule. For reporting purposes, please use the 

"streamlined consultation form," l inked to in the "general project design guidelines" for the species. 

No critical habitat has been designated for this species. 
bn;,•;ttecP• tws goyJecplspec:lt$191145 

Clams 
NAME 

Clubshell Pleurobema clava 
No critical habitat has been desig,,ated for this species. 
hllps:J/ecos fws g~R[species/3789 

Fanshell Cyprogenia stegaria 
Wherever found 

No critical habitat has been designated for this species. 
bilps·aecos fws g~~pecies/4822 

Northern Riffleshell Epioblasma rangiana 
Wherever found 

No critical habitat has been designated for this species. 
hl!ps·/lecos fws.g~P.Ls~ 

Pink Mucket (pearlymussel) Lampsilis abrupta 
Wherever found 

No critical habitat has been designated for this species. 

hllps·Jlecos fws g~R£speciesD829 

Rabbitsfoot Quadrula cylindrica cytindrica 
Wherever found 

There 1s final criucal habitat for this species The locat1on of the cnt1Cal habitat 1s not available. 
ht!P.s://ecos.fws.gov/ec~P-ecies/5165 

Ring Pink (mussel) Obovaria retusa 
Wherever found 

No crit ical habitat has been designated for this species. 

hllps-1/ecos fws g~R,fspecies/4128 

Rough Pigtoe Pleurobema plenum 
Wherever found 

No critical habitat has been designated for this species. 
hl!ps·11ecos fws g~R,fspecles/6894 

Sheepnose Mussel Plethobasus cyphyus 
Wherever found 

No crit ical habitat has been designated for this species. 

l!llps·//ecos fws g~R,fspecles/6903 

Threatened 

STATUS 

Endangered 

Endangered 

Endangered 

Endangered 

Threatened 

Endangered 

Endangered 

Endangered 
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Spectaclecase (mussel) Cumberlandia monodonta 
Wherever found 

No crit ical habitat has been designated for this species . 

.hllP-S://ecos.fws.gov/ecP-LsP-ecies/7867 

Insects 
NAME 

Monarch Butterfly Danaus plexippus 
Wherever found 

No a1tlcal habitat has been designated for this species. 
htg;1:s;{IKpPffl-ggyleepl:igecle:;19743 

Critical habitats 
Potential effects to critical habitat(s) in this location must be analyzed along with the endangered species themselves. 

THERE ARE NO CRITICAL HABITATS AT THIS LOCATION. 

Migratory birds 
Certain birds are protected under the Migratory Bird Treaty Actl and the Bald and Golden Eagle Protection Actl . 

Any person or organization who plans or conducts activities that may result in impacts to migratory birds, eagles, and their habitats 
should follow appropriate regulations and consider implementing appropriate conservation measures, as described ~ -

1. The Migi:at2!Y. Birds Treaty AlJ of 1918. 

2. The Bald and Golden Eagle Protection Act of 1940. 

Additional information can be found using the following links: 

• Birds of Conservation Concern b.ttps·//www fws gQYfJllilgram/mig[filQ__ry~~ 

• Measures for avoiding and minimizing impacts to birds llttps·//www fws g~/coHections/ayoiding-and-mjnjmizjng-incidental• 
~gca,tocy.c.b.i.ais 

• Nationwide conservation measures for birds !ntps://www.fws.gov/sites/default/files/documents/nationwide-standard-conservation

measures R.df 

Endangered 

STATUS 

candidate 

The birds listed below are birds of particular concern either because they occur on the USFWS Birds of Conservation Concern (BCC) list or warrant special attention in your project location. To learn 
more about the levels of concern for birds on your list and how this list is generated, see the FAQ ~ -This is not a list of every bird you may find in this location, nor a guarantee that every bird on this list 
will be found in your project area. To see exact locations of where birders and the general public have sighted birds in and around your project area, visit the E-bird data mapping.tQQ! (Tip: enter your 
location, desired date range and a species on your list). For projects that occur off the Atlantic Coast, additional maps and models detailing the relative occurrence and abundance of bird species on your list 
are available. Links to additional information about Atlantic Coast birds, and other important information about your migratory bird list, including how to properly interpret and use your migratory bird 

report, can be found ~ -

For guidance on when to schedule activities or implement avoidance and minimization measures to reduce impacts to migratory birds on your list, click on the PROBABILITY OF PRESENCE SUMMARY at the 

top of your list to see when these birds are most likely to be present and breeding in your project area. 

NAME BREEDING SEASON (IFA BREEDING SEASON IS INDICATED FOR A BIRD ON 
YOUR LIST, THE BIRD MAY BREED _IN YOUR PROJECT AREA SOMETIME 
WITHIN THE TIMEFRAME SPECIFIED, WHICH IS A VERY LIBERAL ESTIMATE 

OF THE DATES INSIDE WHICH THE BIRD BREEDS ACROSS ITS ENTIRE 
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Bald Eagle Haliaeetus leucocephalus 
This is not a Bird of Conservation Concern (BC() in this area, but warrants attention because of the Eagle Act or for potential susceptibilities in 
offshore areas from certain types of development o r activities. 

Lesser Yellow1egs Tringa flavipes 
This Is a Bird of conseMtlon concern (BCC) throughout its range In me continent.al USA and Alaska. 
trttp5;/{ecps.fm.mytemJspedes/9679 

Prothonotary Warbler Protonotaria cltrea 
This is a Bird of Conservation Concern (BCC) throughout its range in me continental USA and Alaska. 

Red-headed Woodpecker Melanerpes erythrocephalus 
This ls a Bird of Conservation Concern (BC() throughout its range in the continental USA and Alaska. 

Probability of Presence Summary 

RANGE. "BREEDS ELSEWHERt;_': INDICATES THAT THE BIRD DOES NOT 
LIKELY BREED IN YOUR PROJECT AREA) 

Breeds Sep 1 to Jul 31 

Breeds elsewhere 

Breeds Apr 1 to Jul 31 

Breeds May 1 O to Sep 1 O 

The graphs below provide our best understanding of when birds of concern are most likely to be present in your project area, This information can be used to tailor and schedule your project activities to 
avoid or minimize impacts to birds. Please make sure you read and understand the FAQ "Proper Interpretation and Use of Your Migratory Bird Report" before using or attempting to Interpret th is report. 

Probability of Presence (II) 

Each green bar represents the bird's relative probability of presence in the 10km grid cell(s) your project overlaps during a particular week of the year. (A year is represented as 12 4-week months.) A taller 
bar indicates a higher probability of species presence. The survey effort (see below) can be used to establish a level of confidence in the presence score. One can have higher confidence in the presence 
score if the corresponding survey effort is also high. 

How is the probability of presence score calculated? The calculation is done in three steps: 

1. The probability of presence for each week is calculated as the number of survey events in the week where the species was detected divided by the total number of survey events for that week. Fo r 
example. if in week 12 there were 20 survey events and the Spotted Towhee was found in 5 of them, the probability of presence of the Spotted Towhee in week 12 is 0.25. 

2. To properly present the pattern of presence across the year, the relative probability of presence is calculated. This is the probability of presence divided by the maximum probability of presence across all 
weeks. For example. imagine the probability of presence in week 20 for the Spotted Towhee is 0.05, and that the probability of presence at week 12 (0.25) is the maximum of any week of the year. The 
relative probability of presence on week 12 is 0.25/0.25 = 1; at week 20 it is 0.05/0.25 = 0.2. 

3. The relative probability of presence calculated in the previous step undergoes a statistical conversion so that all possible values fall between O and 10, inclusive. This is the probability of presence score. 

To see a bar's probability of presence score. simply hover your mouse cursor over the bar. 

Breeding Season ( ) 
Yellow bars denote a very liberal est imate of the t ime-frame inside which the bird breeds across its entire range. If there are no yellow bars shown for a bird. it does not breed in your project area. 

Survey Effort ( I) 

Vertical black lines superimposed on probability of presence bars indicate the number of surveys performed for that species in the 10km grid cell(s) your project area overlaps. The number of surveys is 
expressed as a range, for example. 33 to 64 surveys. 

To see a bar•s survey effort range. simply hover your mouse cursor over the bar. 

No Data (-) 
A week is marked as having no data if there were no survey events for that week. 

Survey Timeframe 
Surveys from only the last 10 years are used in orderto ensure delivery of currently relevant Information. The exception to this is areas off the Atlantic coast, where bird returns are based on all years of 

available data, since data in these areas is currently much more sparse. 

• probability of presence breeding season I survey effort - no data 

SPEOES JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 
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Bald Eagle 
Non-BCC Vulnerable (This is not a. Bird 
of Conservation Concern (BCC} in this 
area, but warrants attention because of 
the .. Eagle:~ct. o·r for Potenti~l . 
susceptibilities in offshore areas from 
certiJn types oi'developmCnt or 
actMtll!S.) 

Les,erVellowlep 
ecc Ranpwlde ccoNJ m,r, 1s a Bini of 
Conservation Conc«n (BCC) thraYlhout 
Its ranp In Ille contlnental us,. and 
Alaska.) 

ProthanDLlry warbler 
ecc Rangewlde (CONJ m,r, 1s a Bini of 
Corlservatlon Conc«n (BCC) throughout 
its .. r:i.nge in the continental ·uSA·;;-nd"" -

~(~-~~ . 

Red-headed Woodpecker 
sec Rangewide (CON) (This is a Bird of 
Conservation'concern (BCC) throughout 

ic~ .. r.ang~ in th~ cor:ninental USA ~nd 
Alaska.) 

---1 I- - ---1 

·--1 

Tell me more about conservation measures 1 can implement to avoid or minimize impacts to migratory birds. 

-1--

Na1tonwide Conservation Measures describes measures that can help avoid and minimize impacts to all birds at any location year round. Implementation of these measures is particularly Important when birds are most likely to occur in 
the project area. When birds may be breeding in the area, identifying the locations of any active nests and avoiding their destruction is a very helpful Impact minimization measure. To see when birds are most likely to occur and be 
breeding in your project area, view t he Probability of Presence Summary. Additional measures or ~ may be advisable depending on the type of activity you are conducting and t he type of infrastructure or bird species present on 
your project site. 

What does IPaC use to generate t he migratory birds potentially occurring in my specified location? 

The Migratory Bird Resource List is comprised of USF\VS Birds of Conservation Concern {BCCl and other species t hat may warrant special attention in your project location. 

The migratory bird list generated for your project is derived from data provided by the Avian Knowledg~&fil:U. The AKN data is based on a growing collection of s..u,ryey,..bIDQi.ng. and citizen science datasets and ls queried and 
filtered to return a list of those birds reported as occurring in the 10km grid cell(s) which your project intersects, and that have been identified as Warranting special attention because they are a BCC species in that area, an eagle (~g~ 
requirements may apply), or a species that has a particular vulnerability to offshore activities or development 

Again, the Migratory Bird Resource list includes only a subset of birds that may occur in your project area. It is not representative of all birds that may occur in your project area. To get a list of all birds potentially present in your project 
area, please visit the AKN Phenolo~ 

What does IPaC use to generate the probability of presence graphs for the migratory birds potentially occurring in my specified location? 

The probability of presence graphs associated with your migratory bird list are based on data provided by the Avian Knowledg~(AK.t:l). This data is derived from a growing collection of ~ • ...b.a.a.dl.og, and citizen science darasets 

Probability of presence data is continuously being updated as new and better informat ion becomes available. To learn more about how the probability of presence graphs are produced and how to interpret them, go the Probability of 
Presence Summary and then click on the "Tell me about these graphs" link. 

How do I know if a bird Is breeding, w intering, migrat ing or present year•round in my project area? 

To see what part of a partfcular bird's range your project area falls within (i.e. breeding, wintering, migrating or year.round), you may refer to the following resources: The Cornell Lab of Oroitholo&Y. All About Birds Bird Guide or (if you are 
unsuccessful in locating the bird of interest there), the Cornell Lab of Ornlthology...N.eQtto~guid.e.. If a bird on your migratory bird species list has a breeding season associated with it, if that bird does occur in your project area, 
there may be nests present at some point within the timeframe specified. If "Breeds elsewhere" is indicated. then the bird likely does not breed in your project area. 

What are t he levels of concern for migratory birds? 

Migratory birds delivered through IPaC fall into the following distinct cat egories of concern: 

1. ''BCC Rangewide" birds are Birds of Conservation Concern (BCC) that are of concern throughout their range anywhere within the USA (including Hawaii, the Pacific Islands, Puerto Rico, and the Virgin Islands); 
2. "BCC - BCR" birds are BCCs that are of concern only in particular Bird Conservation Regions (BCRs) in the cont inental USA; and 
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3. "Non-BCC - Vulnerable" birds are not BCC species in your project area, but appear on your list either because of the .E.agl.!!...Aa requirements (for eagles) or (for non-eagles) potenti<:11 susceptibilities in offshore <1reas from certain types 
or development or activities (e.g. ofrshore energy development or longline fishing). 

Although it is important to try to avoid and minimize impacts to all b irds, efforts should be made, in particular, to avoid and minimize impacts to the b irds on th is list, especlally eagles and BCC species of rangewide concern. For more 
information on conservation measures you can implement to help avoid and minimize migratory bird impacts and requirements for eagles, please see the FAQs for these topics. 

Details about birds that an, potent la lly affecb,d by offs hon, projects 

For addrtlonal details about the relative oca,rrence and abundana, of both lndlvldual bird species and groups of bird spedes within your proJect an,a off the Allantlc Coast. please visit the Northgast pg,.an pat.a Pprt.al lhe Portal also 
offers data and Information about other taXa besides birds that may be helpful to you In your project rellleW. Alternately, you may download the bird model results flies undertylng the portal maps through the NOAA NCCOS lmesr;attve 
St,atlsk;al Modellng and Predid:ive Maqplng cf Marine Bird Pbtrlbutions and Abundance on the AtJantlc Outer Cantioental Shelf project webpage. 

Bird tracking data can also pl'Dllide additional details about occurn,nce and habitat use throughout the year, including migration. Models relying on SUM!)' data may nat include this information. For additional information on marine bird 

tracking data, see the PM•g Bird Study and the 111•!111Ul!,I~ or contact~ or flml2rllJg. 

What If 1 have eagles on my list? 

If your project has the potential to disturb or kill eagles, you may need to obtain a Qermit to avoid violating the Eagle Act should such impacts occur. 

Proper Interpretation and Use of Your Migratory Bird Report 

The migratory bird 11st generated is not a 11st of all birds in your project area, only a subset of birds of priority concern. To learn more about how your list Is generated, and see options for identifying what other b irds may be in your 
project area, please see the FAQ "What does IPaC use to generate the migratory birds potentially occurring in my specified location". Please be aware this report provides the "probability of presence" of birds within the 10 km grid cell(s) 
that overlap your project; not your exact project footprint. On t he graphs provided, please also look carefully at t:he survey effort (indicated by the black vertical bar) and for the existence of the "no data" indicator (a red horizontal bar). A 

high survey effort is the key component. If the survey effort is high, then the probability of presence score can be viewed as more dependable. In contrast, a low survey effort bar or no data bar means a lack of data and, therefore, a lack 
of certainty about presence or the species. This list is not perfect; it is simply a starting point for identirying what b irds of concern have the potential to be in your project area, when they might be there, and lf they might be breeding 
(which means nests might be present). The list helps you know what to look for to confirm presence, and helps guide you in knowing when to implement conservation measures to avoid or minimize potential impacts from your project 
activities, should presence be confirmed. To learn more about conservation measures, visit the FAQ "Tell me about conservation measures I can implement to avoid or minimize impacts to migratory b irds" at the bottom of your migratory 
bird trust resources page. 

Coastal Barrier Resources System 
Projects within the John H Chafee Coastal Barrier Resources System (CBRS) may be subject to the restrictions on federal expenditures and financial assistance and the consultation requirements of the 

Coastal Barrier Resources Act (CBRA) (16 U.S.C. 3501 et seq.). For more information, please contact the local ll!llilgical Services Field Office or visit the CBRA Consultations website. The CBRA website 

provides tools such as a flow chart to help determine whether consultation is required and a template to facilitate the consultation process. 

THERE ARE NO KNOWN COASTAL BARRIERS AT THIS LOCATION. 

Data limitations 

The CBRS boundaries used in IPaC are representations of the controlling boundaries, which are depicted on the official CBRS ma RS,. The boundaries depicted in this layer are not to be considered authoritative for in/out determinations 
close to a CBRS boundary (i.e., within the "CBRS Buffer Zone" that appears as a hatched area on either side of the boundary). For projects that are very close to a CBRS boundary but do not clearly intersect a unit, you may contact the 

Service for an official determination by following the instructions here: bl.tps·//www fws goy/seryjce/coastal-barrier-resources-:;y,;lli!],:pro~ty-documentatjon 

Data exclusions 

CBRS units extend seaward out to either the 20- or 30-foot bathymetric contour (depending on the location of the unit). The true seaward extent or the units is not shown in the CBRS data, therefore projects in the offshore areas of units 

(e.g., dredging, breakwaters, offshore wind energy or oil and gas projects) may be subject to CBRA even if they do not intersect the CBRS data. For additional information, please contact ~gQY.. 

Facilities 

National Wildlife Refuge lands 
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Any activity proposed on lands managed by the National Wildlife Refug~ system must undergo a 'Compatibility Determination' conducted by the Refuge. Please contact the individual Refuges to discuss any 
questions or concerns. 

THERE ARE NO REFUGE LANDSAT THIS LOCATION 

Fish hatcheries 

THERE ARE NO ASH HATCHERIES AT THIS LOCATION. 

Wetlands in the National Wetlands Inventory 
Impacts to NWI wetlands and other aquatic habitats may be subject to regulation under Section 404 of the Clean Water Act, or other State/Federal statutes. 

For more information please contact the Regulatory Program of the local U.S. Army Cor12s of Engineers District. 

Please note that the NWI data being shown may be out of date. We are currently working to update our NWI data set. We recommend you verify these resu lts with a site visit to determine the actual extent 
of wetlands on site. 

This location overlaps the following wetlands: 

FRESHWATER EMERGENT WETLAND 

~ 

RIVERINE 

~ 

A full description for each wetland code can be found at the Natjonal Wetlands loventocy ~ 

Data limitations 

The Service's objective of mapping wetlands and deepwater habitats is to produce reconnaissance level information on the location, type and size of these resources. The maps are prepared from t he analysis of high altitude imagery. 

Wetlands are identified based on vegetation, visible hydrology and geography. A margin of error is inherent in the use of imagery; thus, detailed on-the-ground inspection of any particular site may result in revision of the wetland 
boundaries or classification established through image analysis. 

The accuracy or image interpretation depends on the quality of the imagery, the experience of the Image analysts, the amount and quality of the collateral data and the amount of ground truth verification work conducted, Metadata 
should be consulted to determine the date of the source imagery used and any mapping problems. 

Wetlands or other mapped features may have changed since the date of the imagery or field work. There may be occasional differences in polygon boundaries or classifications between the Information depicted on the map and the 
actual conditions on site. 

Data exclusions 

Certain wetland habitats are excluded from the National mapping program because of the limitations of aerial imagery as the primary data source used to detect wetlands. These habitats include seagrasses or submerged aquatic 
vegetation that are found in the intertldal and subtidal zones of estuaries and nearshore coastal waters. Some deepwater reef communities (coral or tuberficid worm reefs) have also been excluded from the inventory. These habitats, 

because of their depth, go undetected by aerial Imagery. 

Data precautions 

Federal, state, and local regulatory agencies with jurisdiction over wetlands may define and describe wetlands in a different manner than that used in this inventory. There is no attempt, in either the design or products of this inventory, 

to define the limits of proprietary jur isdiction of any Federal, state, or local government or to establish the geographical scope of the regulatory programs of government agencies. Persons intending to engage In activities Involving 

modifications within or adjacent to wetland areas should seek the advice of appropriate federal, state, or local agencies concerning specified agency regulatory programs and proprietary jurisdictions that may affect such activities. 
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LG Solar Screening Battery Storage (Bickett, Lancaster, Trimble) Permit Matrix

Item # Permit/Clearance Regulatory Agency Description Thresholds
Estimated Permit 
Application Fees

REQUIRED?
Yes/No/Maybe

Estimated Preparation 
Timeframe

Estimated Agency Review Time Responsible Party Notes

1
Clean Water Act Section 404 -
Nationwide Permit 51 from the U.S. Army Corps 
of Engineers (USACE)

USACE  (Louisville District)
600 DR Martin Luther King Pl, Ste. 872

Louisville, KY 40202
(502) 315-6100

The NWP authorizes discharges of dredged or fill material into non-tidal waters of the United States for the 
construction, expansion, or modification of land-based renewable energy production facilities, including 
attendant features. Such facilities include infrastructure to collect solar (concentrating solar power and 
photovoltaic), wind, biomass, or geothermal energy. Attendant features may include, but are not limited to 
roads, parking lots, and stormwater management facilities within the land-based renewable energy 
generation facility.

The discharge must not cause the loss of 
greater than 1/2-acre of non-tidal waters 
of the United States. The discharge must 

not cause the loss of more than 300 
linear feet of stream bed, unless for 

intermittent and ephemeral stream beds 
the district engineer waives the 300 

linear foot limit with written 
documentation. 

N/A Maybe 2-4 weeks
45 to 90 days

TBD

Need to determine extent of wetland or stream impacts as 
a result of construction access.  
Mitigation costs are contingent on extent of wetland 
impacts. 

2
Rivers and Harbors Appropriation Act of 1899 
Section 10 Permit  from the  U.S. Army Corps of 
Engineers (USACE)

USACE  (Louisville District)
600 DR Martin Luther King Pl, Ste. 872

Louisville, KY 40202
(502) 315-6100

This permit is required for any crossing over, under, or through a Section 10 Navigable Water. The 
application for the permit requires a determination of the presence of Section 10 waters within the Project 
footprint, including coordination with the USACE.
Reviewed concurrently by USACE when submitting a Section 404 permit application.

Any crossing of a Section 10 Navigable 
Water

N/A No 2-4 weeks Concurrent with 404 permit above TBD

3
Endangered Species Act (ESA) Federal Threatened 
& Endangered Species Consultation
16 USC 1531-1534

U.S. Fish & Wildlife Service
Kentucky Ecological Services Field Office 

J C Watts Federal Building, Room 265
Frankfort, Kentucky 40601

(502) 695-1024

Consultation is required if an activity may affect federally-listed threatened and endangered species and 
critical habitats. 
A biological assessment of potential impacts and/or the presence/absence surveys of species and/or their 
preferred habitats may be required.

An activity which would result in harm, 
harassment, take, etc. of a federally-

listed threatened or endangered species
N/A Yes 2 - 3 weeks

Typically 30 to 45 days for initial 
consultation; additional 30 to 45 

days for review of report and return 
of a determination

TBD

Section 404 trigger would require this consultation to be 
completed.

Threatened and endangered species include bat species, 
the potential for the project to require tree clearing 
activities and coverage under the LG&E-KU MOU with 
USFWS will need to be reviewed.

4
Migratory Bird Treaty Act (MBTA) & Bald and 
Golden Eagle Protection Act (BGEPA) Compliance

U.S. Fish & Wildlife Service
Kentucky Ecological Services Field Office 

J C Watts Federal Building, Room 265
Frankfort, Kentucky 40601

(502) 695-1024

If an activity may affect migratory birds, bald eagles, or golden eagles, and/or their nests, coordination with 
the USFWS may be required.
 
Bird nest surveys could be required by the USFWS to demonstrate compliance with the ESA, MBTA, and the 
BGEPA.  Even if not required by the USFWS, project-owners will typically conduct bird nest surveys to assess 
the potential risks to nesting birds.  

An activity that may affect migratory 
birds

N/A Maybe
1 week (depending on whether 
nesting surveys are conducted)

Typically 30 days; however, the 
USFWS review could take longer 
depending on the study results

TBD

Section 404 trigger would require this consultation to be 
completed.

The potential for the project to require tree clearing 
activities will need to be reviewed.

5
Bald and Golden Eagle Protection Act (BGEPA) 
Compliance

U.S. Fish & Wildlife Service
Kentucky Ecological Services Field Office 

J C Watts Federal Building, Room 265
Frankfort, Kentucky 40601

(502) 695-1024

If an activity may affect bald eagles, golden eagles, and/or their nests, coordination with the USFWS may be 
required.
 
Bird nest surveys could be required by the USFWS to demonstrate compliance with the BGEPA.  Even if not 
required by the USFWS, project-owners will typically conduct bird nest surveys to assess the potential risks 
to nesting bald and golden eagles.  

Disturbance of any known eagle nesting 
areas will require USFWS coordination

N/A Maybe 1 week
3 months

TBD
Assessment of potential impacts to species protected by 
the MBTA and BGEPA can be conducted concurrent to the 
threatened and endangered species habitat survey. 

Item # Permit/Clearance Regulatory Agency Description Thresholds
Estimated Permit 
Application Fees

REQUIRED?
Yes/No/Maybe

Estimated Preparation 
Timeframe 

Estimated Agency Review Time Responsible Party Notes/Status

6

Kentucky Pollutant Discharge Elimination System 
(KPDES) General Permit for Stormwater 
Discharges Associated with Construction 
Activities

Kentucky Energy and Environment Cabinet, Department of 
Environmental Protection,

Kentucky Division of Water (KDOW)
Surface Water Permits Branch 

300 Sower Boulevard, 3rd Floor
Frankfort, Kentucky 40601
Rita.Hockensmith@ky.gov

(502) 564-3410

Requires the submittal of a Notice of Intent (NOI) for construction activities and preparation and submittal 
of a Storm Water Pollution Prevention Plan (SWPPP) and Project Specific Erosion and Sediment Control 
Plans.  The SWPPP must contain best management practices (BMPs) for erosion and sediment control for 
construction activities.

Disturbance of one acre of land or more
Construction fee 

$1,800
Yes

2-4 weeks
NOI to be submitted 7 days prior to 

the start of construction. TBD

7 Water Withdrawal Permit

Kentucky Energy and Environment Cabinet, Department of 
Environmental Protection,
Kentucky Division of Water

Surface Water Permits Branch 
300 Sower Boulevard, 3rd Floor

Frankfort, Kentucky 40601
Rita.Hockensmith@ky.gov

(502) 564-3410

Required for any water withdrawals of 10,000 gallons per day or more of public water of the 
Commonwealth. Public water of the Commonwealth is defined as water occurring in any stream, lake, 
ground water, subterranean water or other body of water. 

Public water of the Commonwealth 
withdrawals >10,000 gallons per day

N/A Maybe 2 - 4 weeks
90 calendar days after receipt of an 

administratively complete 
application (usually takes 30 days)

TBD Can be submitted electronically

8
Kentucky Division of Water (KDOW) Clean Water 
Act Section 401 General Water Quality 
Certification

Kentucky Energy and Environment Cabinet, Department of 
Environmental Protection,
Kentucky Division of Water

Surface Water Permits Branch 
300 Sower Boulevard, 3rd Floor

Frankfort, Kentucky 40601
Rita.Hockensmith@ky.gov

(502) 564-3410

Required for activities that involve discharging dredged or fill material into jurisdictional waters of the U.S. 

Activities with cumulative temporary and 
permanent impacts greater than 1/2 acre

of wetland or 300 linear feet of surface 
waters are not authorized under the 

General Certification 

N/A Maybe 2 weeks 30+ days TBD

Federal

State

1
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9
State Endangered and Threatened Species 
Review

Office of Kentucky Nature Preserves
Kentucky Energy and Environment Cabinet

300 Sower Boulevard; 4th Floor
Frankfort, Kentucky

Martina Hines
naturepreserves@ky.gov

Kentucky State Nature Preserves Commission developed and maintains the Kentucky Biological Assessment 
Tool (KBAT) to assist with providing information to help projects avoid and minimize potential impacts to 
sensitive plant, animal, and natural communities.

Review state database for state listed 
species occurrences in project area. $120 Yes 1 week N/A TBD

10
Section 106 - National Historic Preservation Act 
Compliance and Kentucky  State Agency Historic 
Resource Preservation Act

Kentucky Heritage Council 
The Barstow House

410 High Street
Frankfort, KY 40601

(502) 564-7005

Protects historic, architectural, and archaeological sites by requiring state and federal agencies to consider 
the effects of their actions on historic properties listed or eligible for losing in the National Register of 
Historic Places. Section 106 Compliance will be required if a USACE 404 is pursued.

Impacts to a historic or culturally 
significant property or site

N/A Maybe 1 - 2 weeks
60 to 90 days

TBD

Section 404 trigger would require Section 106 compliance 
to be completed.

The potential for cultural resources will be determined 
during the desktop review. The need to conduct surveys 
will be determined through coordination with the USACE 
following completion of the wetland delineation and 
cultural desktop review.

11
Floodplain Development General Permit
KY FPGP, AI No.: 35050

Department for Environmental Protection
Kentucky Division of Water

Floodplain Management Section 
300 Sower Boulevard, 3rd Floor

Frankfort, Kentucky 40601
DOWFloodplain@ky.gov

(502) 564-3410

Required for any type of development in a floodplain in the state of Kentucky.

Development and placement of utility poles, open-frame towers, or monopole towers with below grade 
foundations are eligible for coverage under the General Permit.  Development of below-grade utilities and 
subgrade drainage features (e.g. water lines, 
pipelines, subdrains, dropboxes, etc.);

Activities occurring adjacent to or in the floodplain associated with Special Use Waters, Exceptional Waters, 
or Outstanding State Resource Waters are not eligible for coverage and would require an individual permit

Development in a floodplain, more than 
1 acre of disturbance then a NOI is 

required
N/A Maybe N/A

N/A
TBD

The General Permit does not require the submission of an 
application to the Kentucky Division of Water provided all 
conditions have been met. The permittee shall maintain 
access to a copy of the General Permit at the development 
site.

12 Overweight-Over-Dimensional Permit

Kentucky Transportation Cabinet
200 Mero Street

Frankfort, KY 40622
(502) 564-4890

Permits Branch Manager
Ricky Sizemore
(502) 782-5624

This permit is required for overweight/over-dimensional vehicles traveling on KY state roads.
Required for overweight/over-

dimensional vehicles traveling on KY 
State Roads

$250 - $500 
depending on size

Maybe 1 week 2 to 3 weeks
LGE & KU or 
Contractor

To be determined by LG&E-KU or their Contractor.

Item # Permit/Clearance Regulatory Agency Description Thresholds
Estimated Permit 
Application Fees

REQUIRED?
Yes/No/Maybe

Estimated Preparation 
Timeframe

Estimated Agency Review Time Responsible Party Notes

13 Floodplain Development Permit   

Trimble County Emergency Management Program
PO Box 251

Bedford, KY 40006

Andrew Stark, Director
(502) 255-4281

A floodplain development permit is required if the proposed work is being done in a Special Floodplain 
Hazard Area (SFHA). Will require plans in duplicate drawn to scale showing the nature, location, dimensions, 
and elevations in the area, existing or proposed structures, fill storage of materials, and drainage facilities. If 
building within a floodplain, the building must be above the Base Flood Elevation (BFE).

Required for any constructing within a 
SFHA and below Base Flood Elevation 

(BFE)
TBD Maybe 1 week 30 days TBD

14 Zoning Permit
Crystal Whitice
(850) 585-6812

No solar ordinance and have not dealt with solar before. Potentially required for land development of an 
existing site.

Potentially reqired for land development 
of an existing site

TBD Maybe 4 weeks TBD TBD

Never dealt with solar in the county; looking into whether 
an existing industrial site would have any permit 
requirements; no follow-up response after two attempts. 
Additional due diligence needed.

15 Solar Farm Development Permit

McLean County Planning and Zoning Department 
210 Main Street

PO Box 127
Calhoun, KY 42327

Jennifer Hamilton, Secretary
(270) 280-7671

Application is required for solar farm development in accordance with Article 8: Solar Energy Systems 
Ordinance Requirements

Required TBD Yes 4 weeks 2-4 weeks TBD
Board of Commissioners must approve if development is 
greater than 4 acres

16 Floodplain Development Permit

McLean County Planning and Zoning Department 
210 Main Street

PO Box 127
Calhoun, KY 42327

Wendy Clark, Clerk
(270) 273-3213

A floodplain development permit is required if the proposed work is being done in a floodplain. Will require 
plans in duplicate drawn to scale showing the nature, location, dimensions, and elevations in the area, 
existing or proposed structures, fill storage of materials, and drainage facilities. If building within a 
floodplain, the building must be above the Base Flood Elevation (BFE).

Required for any constructing within a 
SFHA and below Base Flood Elevation 

(BFE)
TBD Maybe 1 week 30 days TBD

17 Floodplain Development Permit

Garrard County Code Enforcement
PO Box 343

Lancaster, KY 40444

Tim Scott, Code Enforcement Official
(859)339-0739

Required for proposed work in FEMA Special Floodplain Hazard Areas (SFHA).  If constructing within a SFHA, 
building structures must be above the BFE. 

Required for any constructing within a 
SFHA and below Base Flood Elevation 

(BFE)
TBD Maybe 1 week 1 week TBD

Garrard County

County/Municipal

Trimble County

McLean County

2
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LG Solar Screening Battery Storage (Bickett, Lancaster, Trimble) Permit Matrix

18 Electrical Permit

Garrard County Code Enforcement
PO Box 343

Lancaster, KY 40444

Tim Scott, Code Enforcement Official
(859) 339-0739

Required for most electrical scope. Required for most electrical scope TBD Yes 1 week 1 week TBD

19 Building Permit

Garrard County Code Enforcement
PO Box 343

Lancaster, KY 40444

Tim Scott, Code Enforcement Official
(859) 339-0739

Required for the construction of buildings/accessory structures. Required for the construction of 
buildings/accessory structures

TBD Maybe 1 week 1 week TBD

20 NO PERMITS REQUIRED
Muhlenburg County Planning and Zoning Commission

David Rhoades
(270) 754-5097

Only a courtesy call is needed

Muhlenburg County

3

Case No. 2022-00402 
Attachment to Response to MCFC-2 Question No. 3 

Page 107 of 470 
Bellar



 

 

ATTACHMENT 7 – ENVIRONMENTAL REPORTS 

Case No. 2022-00402 
Attachment to Response to MCFC-2 Question No. 3 

Page 108 of 470 
Bellar



 

Site Reconnaissance Report for the Former 
Les Ball Farm Property  

 

LG&E and KU Services Company  

Trimble County Generating Station Landfill Project 

Trimble County, Kentucky 

 

GAI Project Number:  C100784.03 

January 2013 

Prepared for:  LG&E and KU Services Company 
220 West Main Street 

Louisville, Kentucky 40202 

Prepared by:  GAI Consultants, Inc. 
Pittsburgh Office 

385 East Waterfront Drive 
Homestead, Pennsylvania  15120-5005 

 
 
 
 
 

 

 

  

Case No. 2022-00402 
Attachment to Response to MCFC-2 Question No. 3 

Page 109 of 470 
Bellar



Table of Contents 

SECTION 1    Ecological and Environmental Reconnaissance Report for the Former Les Ball Farm                        

                    Property 

1.0 Introduction....................................................................................................................     1-2  

2.0     Ecological Assessment .....................................................................................................     1-2 
2.1 Methods ...............................................................................................................     1-2 

2.2 Results ................................................................................................................     1-2 

2.3 Recommendations ................................................................................................     1-3 

3.0    Environmental Hazards Assessment ..................................................................................     1-3 

Figures 1A & 1B - Ecological and Environmental Assessment Features .........................................     1-5 
Figure 1A - Aerial Map Les Ball Farm Property - Environmental Assessment Results 

Figure 1B - Topographic Map Les Ball Farm Property - Environmental Assessment Results 

Tables 1A & 1B - Summary of Wetlands and Streams .................................................................     1-6 
Table 1 - Summary of Streams Identified on Les Ball Property ............................................     1-7 

Table 2 - Summary of Wetlands Identified on Les Ball Property ..........................................     1-8 

Photographic Summary - Ecological Assessment Features ...........................................................     1-9 

Photographic Summary - Refuse Sites & Waste Materials .........................................................     1-12 

 

SECTION 2    Phase Ia Cultural Resources Reconnaissance and Assessment of for the Former Les Ball    

 Farm Property 

1.0 Introduction....................................................................................................................     2-2 

2.0    Background Research ......................................................................................................    2-2 

3.0    Phase Ia Cultural Resources Survey ..................................................................................     2-2 

5.0    Summary / Recommendations ..........................................................................................     2-5 

Figure 1 - Cultural Resource Features ........................................................................................     2-6 

Photographic Summary - Cultural Resource Features..................................................................     2-7 

Site Reconnaissance Report of Les Ball Farm Property 
LG&E and KU Services Company, Trimble County Generating Station Landfill Project, Trimble County, Kentucky

.........................................

Case No. 2022-00402 
Attachment to Response to MCFC-2 Question No. 3 

Page 110 of 470 
Bellar



Site Reconnaissance Report of Les Ball Farm Property 
LG&E and KU Services Company, Trimble County Generating Station Landfill Project, Trimble County, Kentucky 

 

Table of Contents (Continued) 

 SECTION 3    Geotechnical Investigation of the Former Les Ball Farm Property 

1.0 Introduction ...................................................................................................................     3-2 

2.0 Geotechnical Investigations .............................................................................................     3-2 

3.0 Summary of Soil Resources .............................................................................................     3-2 

4.0 Recommendations ..........................................................................................................     3-3 

5.0 Limitations .....................................................................................................................     3-3 

Tables - Geotechnical Results Summary ....................................................................................     3-4 
 Table 1 - Summary of Laboratory Index Testing Results ....................................................     3-5 

 Table 2 - Summary of Laboratory Standard Proctor and Permeability Testing Results ..........     3-6 
 Table 3 - Summary of Borrow Material Volumes and Factors of Safety................................     3-6 

Figure 1 - Geotechnical Test Pit Locations .................................................................................     3-7 

Attachment 1 - Geotechnical Field Survey Test Pit Logs .............................................................     3-8 

Attachment 2 - Geotechnical Laboratory Results ........................................................................     3-9 

 

  

Case No. 2022-00402 
Attachment to Response to MCFC-2 Question No. 3 

Page 111 of 470 
Bellar



 

 

 

 

 

 

 

 

 

 

 

SECTION 1 

Ecological and Environmental Reconnaissance Report for the 

Former Les Ball Farm Property 

 

  

Case No. 2022-00402 
Attachment to Response to MCFC-2 Question No. 3 

Page 112 of 470 
Bellar



Site Reconnaissance Report of Les Ball Farm Property 
LG&E and KU Services Company, Trimble County Generating Station Landfill Project, Trimble County, Kentucky 

 

Page 1 - 2 

Ecological and Environmental Reconnaissance Report of the Former Les Ball Farm 
Property – Trimble County, Kentucky 

 

1.0 INTRODUCTION 

GAI Consultants, Inc. (GAI) conducted a field reconnaissance to observe and document ecological 

features and to assess environmental hazards (if any) on the former Les Ball Farm property to facilitate 

the environmental permitting for the Trimble County Generating Station Coal Combustion 
Residual(CCR) Landfill Project.  GAI’s field work was performed on September 11 and 12, 2012, and 

focused on environmentally sensitive areas.  The work included surveying and assessing wetland and 
waterbody (streams, ponds) conditions on the 118-acre property.  Additionally, a walk-over was 

performed to assess land areas and barn structures for any potential indications of storage, use or 

releases of chemicals or waste disposal practices that may by readily apparent or evident.  GAI did not 
perform a full Phase I Environmental Site Assessment as defined by industry standards (defined 

below). 

GAI’s scope of services involved reconnaissance-level data collection and observations without regard 

to specific classification of water features.  To fully assess, identify, and classify wetlands and 
waterbodies, a detailed field review using standard wetland and stream delineation procedures 

including surveying and mapping should be performed if the area is planned to be impacted. The 

resulting field data could then be utilized to support any required regulatory permit applications.    

2.0 ECOLOGICAL ASSESSMENT  

2.1  Methods 

The wetland determinations were based on the procedures outlined in the Regional Supplement to the 
Corps of Engineers Wetland Delineation Manual: Eastern Mountains and Piedmont Region (Regional 

Supplement, July 2010).  The stream determinations identified probable jurisdictional stream channels 
in accordance with the U.S. Army Corps of Engineers Jurisdictional Determination Guidebook.  The 

physical boundaries of these and other observed water features were documented using a Trimble 
Global Positioning System (GPS) unit with submeter accuracy.  All water features identified were 

determined to their full extent within the property boundary or until the feature extended outside of 

the property boundary.   

2.2 Results 

The results of the ecological field reconnaissance are summarized as follows: 

 Twenty-four headwater streams were identified within the study area.  All of the streams are 

considered to be of the ephemeral type based on field observations at this time. 

 
 A total of approximately 7,500 lineal feet of stream were documented as summarized in the 

table below.   

 

 No non-jurisdictional streams or channels were observed. 

 
 Six individual wetland areas, totaling 0.41 acres, were identified.  

 

 One pond totaling approximately 0.26 acres was identified. 

 
 Additionally, approximately 45 sinkholes were observed in the study area.   
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The locations and approximate extents of the identified water resources and sinkholes are illustrated 

on Figures 1A & 1B.  Summaries of these documented water resource features are located in the table 
below. 

 

           Table 1:  Summary of Water Resources Identified 

Water Resource Type Total 

Streams  

   Ephemeral           7,506 feet 

   Intermittent                 0 feet 

   Perennial                 0 feet 

   Total Streams           7,506 feet 

 
Wetlands            0.41 acres 

Ponds            0.26 acres 

 

Observations were also made concerning the potential for other environmentally sensitive resources 
including suitable wildlife and threatened and endangered species habitat.  Approximately 60 trees 

were observed that have the potential to offer summer roosting habitat for the federally-endangered 

Indiana bat (Myotis sodalis) or other bat species.  Other threatened and endangered species that are 
known to exist in the region, or for which suitable habitat exists, include running buffalo clover and 

several mussel species.  The observed streams on the site would not provide suitable habitat for the 
endangered mussel species, the closest record of known presence is within the Ohio River.  A survey 

for running buffalo clover was not performed.    

2.3 Recommendations  

If future landfill activities, soil borrow activities, or any similar surface-disturbance activities are 

planned for the former Les Ball property, LG&E should conduct a detailed ecological study to inventory, 
classify, and document wetlands and waterbodies in support of Section 401 and 404 compliance.  

Additionally, coordination with the U.S. Fish & Wildlife Service and the Kentucky Division of Fish of 
Wildlife Resources would be necessary to determine if the extent and type of threatened or 

endangered species surveys required. 

 

3.0 ENVIRONMENTAL HAZARDS ASSESSMENT  

Combined with the field reconnaissance of water resources, GAI also noted observations pertaining to 
the presence or absence of environmental hazards on the former Les Ball Farm.  This task was 

performed on September 11 & 12, 2012 coupled with the water resource reconnaissance which 

involved a walk-over of the vast majority of the property.   

Observations were conducted on the farm property, including the two barns, for indicators that may be 

evidence of potential environmental contamination from past use or disposal of chemicals or hazardous 
materials.  In general, the farm was free of man-made debris and refuse with the exception of two 

severely deteriorated open steel drums, a small refuse dump containing household/farm-type trash 
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(estimated at approx. 15’ by 15’), and one junk vehicle located near a stream.  Refer to Figures 1A and 

1B for an illustration of the locations of some of these areas or items.  Otherwise, the property was 
unremarkable from an environmental hazards perspective and no recognized environmental conditions 

were noted based on the field walk-over reconnaissance.  GAI did not conduct a full Phase I 
environmental site assessment as defined by ASTM 1827-05, which would include a records review to 

determine if there had been past waste disposal practices, chemical releases, etc. reported in the 

vicinity of the property.          

As noted above, approximately 10-15 acres of the level, upland portion of the property to the south 

exhibited signs of sinkholes and depressions, most of which had been completely or partially 
constricted with soil and rock from erosion processes, as well as natural debris (decayed vegetation) 

and live vegetation.  Nearly all of these were located within the wooded area. 

In conclusion, GAI observed no features or conditions that would indicate significant cause for concern 

regarding the planned utilization of the terraced, flat portions of the Les Ball property that were 

recently or are currently used for crops.   

GAI’s investigation is limited to the specific project, dates, and property, as described in this report, 

and its findings should not be relied upon by any other party to represent conditions at this or other 

properties or at later dates.  The scope of the investigation and report was devised by GAI and is not 

intended as an audit for regulatory compliance.  No activity, including sampling, investigations, or 

evaluation of any material or substance, may be assumed to be included in this investigation unless 

such activity is expressly considered in this report.  Maps and drawings in this report are included only 

to aid the reader and should not be considered surveys or engineering studies. 

The findings and conclusions of the investigation are probabilities based on the environmental 

professional’s judgment of Site conditions as discernible from the limited, and often indirect, 

information provided by others, and obtained or observed by GAI.  GAI's opinion regarding Site 

conditions is not a warranty that all areas within the Site and beneath the Site are of the same quality 

or conditions as those observed.  If additional data concerning this Site becomes available, such 

information should be provided to GAI so that our conclusions and recommendations may be reviewed 

and modified as necessary. 

 

Respectfully Submitted, 

GAI Consultants, Inc. 

 

                        
Nathan L. Ehlinger     Mike A. Frank 

Senior Environmental Scientist    Environmental Project Manager 
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FIGURE 1A & 1B 

Ecological & Environmental Assessment Features 
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TABLES 1A & 1B 

Summary of Wetlands and Streams 
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                   Table 1:   Summary of Streams Identified on Les Ball Property 

Map 
Designation 

Headwater Name Flow Regime2 
Approximate 
Length (ft)3 

SKY-GAI-700 UT to Barebone Creek Ephemeral 376 

SKY-GAI-701 UT to Barebone Creek Ephemeral 618 

SKY-GAI-702 UT to Barebone Creek Ephemeral 52 

SKY-GAI-702 UT to Barebone Creek Ephemeral 681 

SKY-GAI-703 UT to Barebone Creek Ephemeral 440 

SKY-GAI-704 UT to Barebone Creek Ephemeral 158 

SKY-GAI-705 UT to Barebone Creek Ephemeral 32 

SKY-GAI-706 UT to Barebone Creek Ephemeral 35 

SKY-GAI-707 UT to Barebone Creek Ephemeral 197 

SKY-GAI-708 UT to Barebone Creek Ephemeral 360 

SKY-GAI-709 UT to Barebone Creek Ephemeral 79 

SKY-GAI-710 UT to Barebone Creek Ephemeral 286 

SKY-GAI-711 UT to Barebone Creek Ephemeral 243 

SKY-GAI-712 UT to Barebone Creek Ephemeral 611 

SKY-GAI-713 UT to Barebone Creek Ephemeral 220 

SKY-GAI-714 UT to Barebone Creek Ephemeral 522 

SKY-GAI-715 UT to Barebone Creek Ephemeral 28 

SKY-GAI-716 UT to Barebone Creek Ephemeral 331 

SKY-GAI-717 UT to Barebone Creek Ephemeral 127 

SKY-GAI-718 UT to Barebone Creek Ephemeral 200 

SKY-GAI-719 UT to Corn Creek Ephemeral 507 

SKY-GAI-719 UT to Corn Creek Ephemeral 68 

SKY-GAI-720 UT to Corn Creek Ephemeral 585 

SKY-GAI-721 UT to Corn Creek Ephemeral 269 

SKY-GAI-722 UT to Corn Creek Ephemeral 159 

SKY-GAI-723 UT to Corn Creek Ephemeral 322 

  

TOTAL 7,506 
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Table 2:   Summary Of Wetlands Identified on Les Ball Farm  

                 Property    

   

    
Map 

Designation 

Cowardin 
Wetland 

Type1 

Probable 
Jurisdictional 

Status2 

Acreage 

WKY-GAI-700 PEM Jurisdictional 0.07 

WKY-GAI-701 PEM Isolated 0.07 

WKY-GAI-702 POW Jurisdictional 0.12 

WKY-GAI-703 PEM Jurisdictional 0.05 

WKY-GAI-704 PEM Jurisdictional 0.03 

WKY-GAI-705 PEM Jurisdictional 0.07 

  

TOTAL 0.40 

Notes: 
1 PEM - Palustrine Emergent Wetland; POW - Palustrine Open Water 
 
2The U.S. Army Corps of Engineers is ultimately responsible for 

  determining the regulatory jurisdiction of the aquatic resource. 
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Photographic Summary 

Ecological Assessment Features 
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Photo 1:  SKY-GAI-701, UT to Barebone Creek, 618 feet 
(9/11/2012). 

Photo 2:  SKY-GAI-708, UT to Barebone Creek, 360 feet 
(9/11/2012). 

  

Photo 3:  SKY-GAI-712, UT to Barebone Creek, 611 feet 
(9/11/2012). 

Photo 4:  SKY-GAI-716, UT to Barebone Creek, 331 feet 
(9/11/2012). 

 

  

Photo 5:  SKY-GAI-720, UT to Corn Creek, 585 feet 
(9/12/2012). 

Photo 6:  WKY-GAI-700, PEM, 0.07 Acres (9/11/12). 
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Photo 7:  WKY-GAI-701, PEM, 0.07 Acres (9/11/12). Photo 8:  Potential Bat Roost Tree. Shagbark Hickory 
(9/11/12). 

 

  

Photo 9:  Potential Bat Roost Trees. Snags (9/11/12). Photo 10:  Typical sinkhole found on property (9/11/12). 
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Photographic Summary 

Refuse Sites & Waste Materials 
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Photo 1:  Abandoned vehicle in NW area of property. Photo 2:  One of two refuse areas observed. 

  

Photo 3:  One of two refuse areas observed. Photo 4:  Rusted 55-gal. drum on slope of wooded area. 

 

 

 

Photo 5:  Approximate 30-gallon drum of unknown liquid 
(less than half full). 
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Phase Ia Cultural Resource Reconnaissance and Assessment Report of the Former 
Les Ball Farm Property – Trimble County, Kentucky 

 

1.0 INTRODUCTION 

GAl Consultants, Inc. (GAI) conducted Phase Ia reconnaissance-level cultural resources investigation of 

the former Les Ball Farm property (118 acres) on September 18 and 19, 2012 to determine potential 

for the presence of potentially significant archaeological sites or historic and architectural resources. 
This reconnaissance was also conducted to determine an appropriate level of subsequent Phase Ib 

cultural resources investigations, if necessary.  A summary of cultural resources investigations 
completed to date is provided below. 

 

2.0 Background Research 

Background research determined that no archaeological or historical sites are previously identified 

within the boundaries of the Ball property.  However, this flat upland setting maintains a high potential 
to contain cultural resources as indicated by the results of the reconnaissance fieldwork conducted, as 

well as by the high density of archaeological sites/cultural resources identified within similar 
environmental settings adjacent to the Ball property (Fiegel and Huser 2008).  A Phase I cultural 

resources survey of 1,296 acres directly north of the Ball property indentified 56 archaeological sites 

(Fiegel and Huser 2008). 

 

3.0 Phase Ia Cultural Resources Survey 

GAI began fieldwork by conducting a Phase Ia reconnaissance to screen project areas for disturbance, 

gauge cultural resources sensitivity, and identify areas of buried site potential, eliminating significant 

portions of the project from further survey due to low archaeological potential. Pedestrian 
reconnaissance and judgmentally selected subsurface/surface investigations of the Ball property 

identified areas of low, moderate, and high potential to contain cultural resources. The property and 
relevant features described below were documented with digital photography and field notes. Data 

points were collected on all relevant features and subsurface testing loci with a GPS (Figure 1).  

Areas not requiring further investigation (e.g., shovel testing) due to excessive surface disturbance 
and/or steep slopes (greater than 15 percent) were documented with digital photography and 

identified on property maps (Figure 1). These areas are characterized by steep slope, eroded portions 
of land near local drainage features, and areas disturbed by sinkhole formation/karst landscape 

processes (Appendix A). As clearly indicated by existing topographic maps, ravines and very steep 
slopes characterize much of the southern and eastern sections of this area. Sinkhole depressions were 

abundant throughout these areas and are clearly visible on topographic maps of the area. The 

northwestern section of the property was extensively photographed. Large erosional features 
associated with small drainages and sinkholes are present in this section. The western edge of the 

property is characterized by very steep ravines that precipitously fall from the upland bluffs to the Ohio 
River floodplain to the west. This area, covering approximately 60.28 acres, is characterized by a high 

degree of slope and will therefore not require further investigation.   

GAI identified an estimated 57.2 acres of the Ball property that maintains a high potential for yielding 
archaeological sites (Figure 1). Prehistoric and historical cultural materials were recovered from 

preliminary Phase Ia subsurface and surface investigations. As expected, areas with high potential to 
contain cultural resources are comprised of flat upland portions of the property currently used for 
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agriculture. Landscape throughout this portion of the property is characterized by relatively level and 

gently undulating terrain occupied by mixed grasses, mixed hardwood saplings, blackberry, and wild 
flowers. Two planted fields of tobacco were noted during fieldwork; additional fields were fallow or 

recently cut for hay.  

 

Subsurface Testing 

Nine shovel test pits (STPs) were excavated within high potential areas; four of nine standard STPs 
excavated in judgmentally selected locations yielded cultural material (Figure 1).  A total of 20 artifacts 

were recovered from the Phase Ia survey (17 prehistoric and three historic artifacts).  All artifacts from 
the STP excavations were collected from the surficial Ap horizon (plowzone). 

 

Table 1. Phase Ia artifacts collected and associated contexts (see Figure 1). 

Context Prehistoric Historic 

STP 2 7 0 

STP 4 0 1 

STP 6 2 0 

STP 9 1 0 

Isolated Find 1 0 

Surface Collection 6 2 

Total Artifacts (N=20) 17 3 

 

Geomorphological testing and STP excavations reveal a mature, well-developed soil profile containing a 
prominent argillic horizon. Areas of high archaeological potential are occupied by Cincinnati Silt Loam 

Series soils, which is comprised of very deep, well drained soils having a slowly permeable fragipan 

formed in a mantle of fine-silty noncalcareous loess (wind-blown soil) overlying glacial till deposited 
during the Pleistocene (Whitaker and Eigel 1992). These soils have been developing throughout the 

Holocene and are found on ridge tops and shoulder slopes ranging from two to 12 percent in the 
region (Whitaker and Eigel 1992). 

STP soil profiles exhibited a surficial Ap horizon overlying a well developed argillic horizon with 
subangular to angular blocky structure. Historic/modern plowing appears to have disturbed the natural 

A-E-Bt sequence. Within many of the STPs, the E horizon material has been mixed into the Ap, 

resulting in the common Ap-Bt sequence observed during fieldwork. GAI’s Senior Lead Soil Scientist 
(David L. Cremeens, Ph.D., CPSS) and an excavating crew conducted deep geomorphological testing 

on September 18, 2012.  A visit to one trench excavation revealed a view of the general soil profile for 
most of the high potential areas on the Ball property. This trench contained a surficial Ap-Bt sequence 

(very thick argillic horizon) overlying a fragipan. 

Although disturbed by historic/modern agricultural practices and natural erosion and deposition, soils 
are relatively intact. Cultural resources that may be present will likely be found in surficial strata. In 

this setting, deeply buried sites are not expected; however, evidence of subterranean archaeological 
features may exist (e.g., storage pits and hearths) below the plow zone.  
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Surface Survey 

Surface visibility within planted tobacco fields was approximately 60 to 70 percent. The tobacco field in 
the northeast section of the property was visually surveyed for artifacts. An isolated surface find 

(possible lithic core) was collected near the southwest corner of this tobacco field prior to beginning 
the surface survey transects. Ten north-south transects were spaced at approximate 5-m to 10-m 

intervals within existing crop rows. Two historic ceramic sherds and seven prehistoric lithics (including 

one large biface fragment) were recovered. Artifacts were bagged according to row groups. In addition 
to prehistoric lithics, historic cultural remains (e.g., historic ceramics and glass fragments) were 

recovered from the tobacco field surface survey. The highest density of artifacts concentration of finds 
appears to be located in the central elevated portion of this planted field. A complete surface collection 

would most likely yield additional artifacts.  

Limestone Rock Overhang 

A small rock overhang comprised of limestone is located below the confluence of two small drainages 

(SKY-GAI-711 and SKY-GAI-012) in the southern section of the Ball property (Appendix A). These 
drainages and associated ravines run NW to SE and are characterized by an extreme degree of slope.  

A GPS point feature was collected on this feature, which maintains a low potential to yield cultural 
materials.  A small sample pit was excavated to a depth of approximately 45 centimeters below ground 

surface before a large rock slab and/or bedrock prevented further penetration. No water was flowing at 

the time of observation; however, water flowing over the rock overhang when the stream is active 
would create a small waterfall. Thus, in addition to its small size and the minimal depth of underlying 

of deposits, its location in an active drainage channel would likely not have been amenable to 
prehistoric human occupation. Moreover, the preservation of evidence from any human occupation/use 

that may have occurred is very unlikely within this active channel. As a result, GAI recommends that no 
additional investigations of this rock overhang are required. 

 

4.0 Architectural Resources  

Historic  Structures 

The northeast section of the Ball property contains the only two standing buildings on the property. 
These include two barns associated with tobacco cultivation. Dating from circa 1940, these buildings 

are frame construction resting on concrete pier foundations, covered in vertical plank siding, and 

capped by gable front roofs clad in standing seam metal. Both of these barns exhibit modern 
upgrades, wood beam replacements, and miscellaneous additions/repairs. The barns were digitally 

photographed with locations marked on field maps. For the purpose of description, the different 
structures are referred to as the east barn and the west barn. Based on these preliminary 

observations, both structures appear to be common agricultural outbuilding types in the region, have 

undergone non-historic alterations, and are likely to be ineligible for listing on the National Register of 
Historic Places. GAI recommends that the two historical buildings located on the Ball property be 

formally evaluated and documented on Kentucky Heritage Council (KHC) Inventory Forms.   

Previously Identified Cemetery. 

Despite an extensive search (on September 19, 2012), GAI field crew did not observe aboveground 
components or other evidence of a cemetery identified on the USGS quad map in the southern portion 

of the property. No evidence was found at the coordinates given for the cemetery (decimal degrees - 

lat 38.585835, long -85.403498), and thorough visual survey of surrounding areas was unsuccessful. It 
is possible that headstones have been removed or that vegetation cover prohibited identification of any 

surficial components. The southeastern section of the Ball property is marked by abundant karst 
landscape features, predominantly sinkholes. Disturbance of the land as a result of karst landscape 

processes may have also affected the condition and visibility of the cemetery. GAI recommends 
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avoidance of this section of the property. If avoidance is not possible, GAI can provide LG&E with 

alternative measures to identify and investigate the cemetery (e.g., vegetation clearing, surficial soil 
stripping) as a separate scope of work. 

 

5.0 Summary / Recommendations 

GAI’s recommendations are as follows:  

 Approximately 60.28 acres of the Ball property will not require further cultural resources 

investigation as a result of excessive slope and/or disturbance. 

 Based upon both the results of the Phase Ia reconnaissance and upon the known density of 

archaeological sites on similar landforms near the property, GAI concludes that portions of the 

Les Ball Farm maintain a high potential for yielding cultural resources and recommends Phase 
Ib systematic subsurface testing of these sections. Based on GAI’s reconnaissance, the 

estimated total area that will require Phase Ib subsurface testing is approximately 57.2 acres. 
GAI can provide LG&E with a cost estimate for the Phase Ib cultural resources survey as a 

separate scope of work.   

 GAI recommends that no additional investigations of the rock overhang present on the 

property are required. 

 GAI recommends that the two historical buildings located on the Ball property be formally 

evaluated and documented on Kentucky Heritage Council (KHC) Inventory Forms. 

 GAI recommends avoidance of the cemetery identified on the USGS quad map in the southern 

portion of the property. If avoidance is not possible, GAI can provide LG&E with alternative 
measures to identify and investigate the cemetery (e.g., vegetation clearing, surficial soil 

stripping, etc.) as a separate scope of work. 
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FIGURE 1 

Cultural Resource Features 
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Photographic Summary 

Cultural Resource Features 
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Photograph 1. North-south linear field in the southwestern 

section of the property from the northern end. View 

South. 

Photograph 2. Open field north of the N-S linear field in 

the southwestern section of the property. View North. 

 

 

 

  

Photograph 3. Tobacco field, west barn, and east barn in 
the northeast section of the property. View Northeast. 

Photograph 4. Rock overhang, showing the entrance from 
the southeast. View Northwest. 
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Photograph 5. General view from the location of STP 9 in 
the northwest section of the property. The LG&E TC 
power plant is visible in the background. View West. 

Photograph 6. Sinkhole in the southeast section of the 
property. View West. 

 

  

  

Photograph 7. Two standing structures on the property 
NE of the surface tobacco field. View Northeast. 

Photograph 8. West barn and the LG&E TC power plant. 
View West. 
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Photograph 9. West side of the west barn on the property. 
View East. 

Photograph 10. Recently replaced wood beams for  

drying tobacco inside the west barn. View East. 

 

  

Photograph 11. Concrete foundation of the west barn 
(northeast corner). 

Photograph 12. East barn on the property, showing the 

west side of the building. View East. 

 

Photograph 13. General view inside the east barn on the 

property. 
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SECTION 3 

Geotechnical Investigation of the Former Les Ball Farm Property 
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Geotechnical Investigation Report of the Former Les Ball Farm Property – Trimble 
County, Kentucky 

 

1.0 INTRODUCTION 

GAI Consultants, Inc. (GAI) conducted geotechnical investigation analysis on available suitable borrow 

material for use in constructing the proposed landfill on the former Les Ball Farm property (118 acres).   

This analysis was completed as part of the scope of work as detailed in Change Item 11-GAI-19, as 
requested by LG&E.   A summary of the geotechnical investigations completed is provided below. 

 

2.0 Geotechnical Investigations 

Riverside Contracting and Excavating, LLC (Riverside) performed the geotechnical test pit excavations 

with a CAT 320B track excavator at seven (7) locations on the approximate 110-acre Les Ball Farm 

property on September 18th, 2012.  The test pits were excavated, sampled, and immediately backfilled.  

Test pits were excavated to backhoe refusal on bedrock, or the reach of the backhoe under normal 

operating conditions, whichever came first.  GAI’s David Cremeens provided on-site supervision during 

the excavation and also logged the materials encountered in the test pits and collected bag samples.  

The site was restored by replacing the excavated material, seeding and mulching of the disturbed 

areas.  The locations of these test pits can be seen on drawing TC0-C-02683 included as Figure 1.  

Field survey test pit logs were made for each test pit and are included in Attachment 1.   

A total of eleven (11) bag samples were collected from the test pit excavations.  All eleven bag 

samples were sent to Geotechnics in Pittsburgh, PA for index testing including Natural Moisture 

Content (ASTM D2216), Atterberg Limits (ASTM D4318), Wash Sieve Gradation (ASTM D422), and Unit 

Weight (ASTM D2937).  The index testing results are summarized in the included Table 1 and the 

Laboratory Test Results are included as Attachment 2.  

Upon completion of the index testing, GAI reviewed the test results and selected four samples to be 

run for Standard Proctor (ASTM D 698) and Permeability (ASTM D4084) testing.  These samples were 

selected from varying soil types and depths encountered during the investigation in order to assess the 

suitable borrow material and whether the material will meet the proposed EPA Coal Combustion 

Residuals (CCR) regulations as a soil liner with a permeability of less than 1 x 10-7 cm/sec. The samples 

that were selected for Standard Proctor and Permeability testing and results are summarized in the 

included Table 2.  

3.0 Summary of Soil Resources 

Soils in the project area are formed in loess over glacial till over residuum from weathered shale and 

limestone. The loess consists of windblown silt and clay from the Ohio valley following Pleistocene 

glaciations. The glacial till is probably early-mid Pleistocene proglacial sediments. The soils are deepest 

on the ridgetops and increasingly shallow on sideslopes.  

All of the test pits revealed soils that had been cultivated, hence the Ap horizon topsoil. The textures of 

the soil materials are generally silt loam (ML) to silty clay loam (CL and CH) in the loess and glacial till 

with only a trace of gravel, and silty clay loam (CL and CH) to sandy clay loam  (CL) or clay loam (CL 

and CH) in the residuum. The residuum has variable amounts of chert and shale rock fragments.  

Depth to bedrock R horizons (backhoe refusal) varied from 5.0 feet (BTP-13) to 16 feet (BTP-17).   
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Maximum dry densities, as resulted in the Standard Proctor testing, ranged from 93.1 pounds per cubic 

foot (pcf) (BTP-18B) to 107.9 pcf (BTP-013A). 

Permeability testing, performed at 95% of the samples maximum dry density, resulted in permeabilities 

ranging from 1.9 x 10-6 cm/sec (BTP-15B) to 8.8 x 10-9 cm/sec (BTP-14B). 

Topsoil suitable as vegetative intermediate and final cover is typically 1 foot deep in the anticipated 

borrow areas on the property.  It is estimated that the total amount of topsoil readily available on the 

former Les Ball property is approximately 132,000 CY.  Cohesive materials suitable for liner, 

intermediate and final cover are typically found in the depth ranges of 1.0 to 12.0 feet below the 

existing ground surface on the property.  It is estimated that the total amount of cohesive soil available 

on the property is approximately 961,000 CY.   

A summary of the total borrow material volumes and factors of safety before and after the Ball Farm 

property acquisition is included as Table 3. 

4.0 Summary of Soil Resources 

GAI’s recommendations are as follows: 

 Approximately 79 acres of the former Les Ball property contains either vegetative or cohesive 

material suitable for use as soil liner, intermediate cover, and/or final cover. 

 The total available quantity of useable vegetative or cohesive material is approximately 1 

million cubic yards. 

 The cohesive soils are generally a high quality clayey soil that would be suitable for use in a 

compacted clay liner.  Permeability test results indicate that much of the material has a high 

probability to meet the proposed EPA Coal Combustion Residuals (CCR) regulations as a soil 

liner (maximum 1 x 10-7 cm/sec). 

5.0 Limitations 

GAI has prepared this report to summarize the results of a geotechnical investigation to identify the 

soil resources potentially available on the property for use in landfill development.  The 

recommendations of this report are limited to the information collected in the geotechnical 

investigation detailed in this report.  GAI’s opinion regarding site conditions is not a warranty that all 

areas within the site and beneath the site are of the same quality or conditions as those observed.  If 

additional data concerning this site becomes available, such information should be provided to GAI so 

that our conclusions and recommendations may be reviewed and modified as necessary. 

Respectfully Submitted, 

 

Kent Cockley, PE 

Project Manager 
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TABLES  – Geotechnical Results Summary 
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Table 1:  Summary of Laboratory Index Testing Results 

 

  

Sample ID 
Sample 
Depth 

(ft) 

Soil 
Description 

USCS 
Classification 

Particle Size Water 
Content                 

(%) 

Atterberg Limits 

Gravel 
(%) 

Sand 
(%) 

Silt/Clay 
(%) 

Liquid 
Limit 

Plastic 
Limit 

Plasticity 
Index 

BTP-13A* 0.9-5.0 
Brown lean 

clay CL 0 2 98 13.4 32 18 14 

BTP-14A 1.8-5.0 

Brown lean 

clay CL 1 12 87 15.6 29 17 12 

BTP-14B* 7.5-13.5 Brown fat clay CH 1 10 89 29.3 58 26 32 

BTP-15A 1.9-5.0 
Brown lean 

clay CL 0 9 91 16.5 28 16 12 

BTP-15B* 6.0-12.0 Red lean clay CL 3 26 71 21.6 36 20 16 

BTP-16A 1.0-5.0 
Brown lean 

clay CL 0 1 99 14.4 37 21 16 

BTP-17A 1.0-5.0 
Brown lean 

clay CL 0 6 94 16.7 37 19 18 

BTP-17B 6.5-10.0 
Brown lean 

clay CL 1 24 75 28.7 43 20 23 

BTP-18A 1.0-5.0 
Brown lean 

clay CL 0 2 98 14.6 36 21 15 

BTP-18B* 6.0-9.0 Brown fat clay CH 2 14 84 25.4 64 26 38 

BTP-19A 1.0-5.0 
Brown lean 

clay CL 0 5 95 21.8 38 22 16 

           * - Sample selected for Standard Proctor and Permeability testing.  See Table 2 for results. 
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Table 2:  Summary of Laboratory Standard Proctor and Permeability Testing Results 

Sample ID 
Sample 

Depth (ft) 
Soil 

Description 
USCS 

Classification 

Standard Proctor Permeability 

Maximum Dry 
Density (MDD) 

(pcf) 

Optimum 
Water 

Content (%) 

Test Parameters 

Load 
(psi) 

Average 
Permeabilit
y (cm/sec) % of MDD 

(%) 

Moisture 
Content 

(%) 

BTP-13A 0.9-5.0 
Brown lean 

clay CL 107.9 16.4 95 18 75 1.2x10-7 

BTP-14B 7.5-13.5 Brown fat clay CH 98.1 21.4 95 26 75 8.8x10-9 

BTP-15B 6.0-12.0 Red lean clay CL 107.5 17.1 95 18 75 1.9x10-6 

BTP-18B 6.0-9.0 Brown fat clay CH 93.1 24.4 95 26 75 4.4x10-9 

 

 

Table 3:  Summary of Borrow Material Volumes and Factors of Safety 

Material 
Type 

 

Material 
Required 

(CY) 

PRIOR TO BALL FARM 
ACQUISITION 

AFTER BALL FARM ACQUISITION 

Material Available 
(CY) 

Factor of 
Safety 

Material Available 
(CY) 

Factor of 
Safety 

Topsoil 536,500 507,000 .95 639,000 1.19 

Cohesive 
Soil 1,192,500 2,309,000 1.94 3,270,000 2.74 

TOTAL 1,729,000 2,816,000 1.63 3,910,000 2.26 
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FIGURE 1 –  

Geotechnical Test Pit Locations 
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Attachment 1  – Geotechnical Field Survey Test Pit Logs 
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'-J 

2Bt)< 5,0 7.5Yf.4ftt, /O'lf.<.b/4 c.~ l>l 
l.~p, -st<".eo.t;-~ n'h. 

5,0+ 
'-' 

9..-tXc.a: Vd..+o'<"" 3R \, rruzdona- k ea("~c;k( ,e,f c.,t '-a..e 

PAROO MATERIAL/REOOLillf: ~Es~ ovEe... T1L-l_ GAi CONSULTANTS, INC. 
ENGINEERS, GEOLOGISTS, 1.ANDFORM: 5'{f<:luLb1:= S-1-1::>~i= 

I PLANNE~S AND ENVIRONMENTAL SPECIALISTS 
ADDITIONAL NOTES: S-P.Jnf'LS : ]Tr"-l~A- O."t-5.0' 385 EAST WATERFRONT DRIVE, HOMESTEAD, PA 15120-5005 
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TEST NUMBER BTT'- l't-
PROJECT C1007'S4--.oo 

SOIL DESCRIPTION BY: D. L. Cremeen~ 
DATE: 
LOCATION: 

q -(~- lZ 
L~-..E. T~1mi3l.G' -Bf/LL 

HORIZON SOU, COLOR TEXTURE 
DEPTH (ti') MATRIX AND MOffiING FINE EARTH ROCK FRAGMENTS STRUCTURE CONSISTENCE BOUNDARY COMMENTS 

() - s dt /oq_tf'n 2rns, · .r; lo.io/.e °'~ r-Lt,f'f ~~ o. er lO'tR~/3 ,S,'llb'3~ I 

~-~-
lo'fR <o/~ 

'::.tl+ {OClf'n 
2rnskl-k. ¾--t~b~ C le-ct u-I ltet.v, ~ ,rtr-

P£ /oy~1/~ 1,5 w~v1 de...t, 17rris 
t,8- . (omin,,\,r':""',~ 

St{/..1d~ 'c+~ +o '-!E'V'j C(.J2<1,(- Cemi.ib", prom r"""'-
84-)el -z.sy~ llr-/er ~~ sm~ !:>yRb,,I~ 

3.3 LoQm . 2m s b ~ ~rt\-\ cJ~ ~; I I'll..., 
~'-' li•s:!:I* " Sil~d~ +.--6~ 3(<:1~1 le.~, .0dteiM_j jc°'°uJ) 

'-J 
'3."3- 7.5y_~'YI 1,:sYd1:z, 2.BfxZ c,s- f=.r'h-

. 3 s-+-rt>.-tb ri~ (0(1.\"'r\ firm 
'1.~-

SyRtrlL\-- So.~J°':f -t"f~ coiDIDk~ Olh h~M Sro..JIA.~ 3BC""I q,< {oa.l'\I, -

1.~-
c;;yp._ \~ Stl+~ Ja_j · to- ,~fo om .{; irln ~rn.c--2- n..s- foci~ Qof:/de.s 

I ~ • .S:. 
l.sy ~/.:2, ~,If, cf~ -M rfn ~Cr lti_,.O om /oo._vV'I 

.+ 9-XU\~ 
~R l"-.o [L~~- µ, "°()ck r~fus~@ tf\/ 

-

PARENT MATERIAL/REGOLI™: Lo~~ o~~ t:"1.LL ~~ R~,!:)'-l .. dh GAi CONSULTANTS, INC. 
ENGINEERS, GEOLOGISTS, LANDFORH: R1~1,;.ToP i PLANNERS AND ENVIRONMENTAL SPECIALISTS I 

ADDITIONAL NOITS: 'SAfnPU:.:1 8TP-tJi..,A- t,'i}- ~-b", BTP ~I~ 1-~13 S ' 385 EAST WATERFRONT DRIVE, HOMESTEAD, PA 1512o-5005 
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1EST NUMBER ~W---1~ 
PROJECT c,a::ne4-.oo 

DATE: 9-l~-l"2-
SOIL DESCRIPTION BY: D. L. Cremeens LOCATION: ~~ TRt 1"1~ ~ - aA~ 

HORIZON SOIL COLOR TEXTURE 
DEPTH (PT ) MATRIX AND MOTTLING FINE EARTH ROCK FRAGMENTS STRUCTURE CONSISTENCE BOUNDARY COMMENTS 

Ap 0-
lo'(~ ~/3 

SL(+ 
Zll7~!f"- h'lu,(e~ 

~b"1..tf->t 
1.0 lo<v"r, l,\JO. \J \.\ 

l,0-

!o\/R 01~ 
s,H- laorrt-

2.w'ns.bk -h1rM C!-Qct. rC.: 
Be. t.9 '$1 I+~ c(Cl..t..{ {01 VV\ WU.Vt.\ -

L'1- . Ca1"mo-, ~ 0,..,. ~ \6- l cp1r +o C{.edP, 0,,))mo.,
1
,f>foo'I\,~ 

~x( lo,O 1.S'(P-3/k ~ 'St ( 
WV'-{ ½irM /ol!;Y:7 dc...i loo ~ 2.Ms0k. lrf-E'q,u-br C , it'l'l. S 

s-co.4 d~ 
\,_J ~ -.J 1.,.0-

5yp_l\:/1>r ltn~kJk -11~ HroJuJ 3~212.0 lo(Jj,m 
12.,0-

2 .S Yi<-t\-( 4- s, lt~d~ 2.o-so<Jo Ov'Yl VQ~ 3BC, 1~ 0 (2j) f::kks. . .c 
R 

J~O-
1€,S, l,v~Jor\Q_ ~ ~-~ bz< J~~ ~~ ~us ~.s'/ 

PARENT MATERIAiiREGOLITH· LO\SSS o-..,~R l l l.L. O\Jc~ Rtsmu u 1/Y\ GAi CONSULTANTS, INC. 
· ENGINEERS, GEOLOGISTS, 

LANOFORH: lb6£'"{'t:ir' f PLANNERS AND ENVIRONMENTAL SPECIALISTS ' ADDITIOOAL NOTES: S,qf•'l Pt.£.s.; KTP - l~A 18:-S-<>", Rf?- lS-19 ~-o l.2.c:/385 EAST WATERFRONT DRIVE, HOMESTEAD, PA 15120-5005 
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TEST NUMBER BW-1/o 
PROJECT C 100 7,e 4-. o 0 

DATE: q_-l'e>-p ... 
SOIL DESCRIPTION BY: D. L. Cremeens LOCATION: ~'.:: 1RtmB~ ... ~ :tl:LA..,., 

HORIZON SOIL COLOR TEXTURE 
DEPTH (~ ) MATRIX ANO MOTTLING FINE EARTH ROCK FRAGMENTS STRUCTURE CONSISTENCE BOUNDARY COMMENTS 

A;, 
D- St If (O!l. «-

2/l1 .S' . \)Q~ 
ab1r~t-

JaypA-/~ f-.1.. ) 
L.-o .:StllO't:1~ 

Et 
1.0-
~.o \O"t{< ~ 

5tH~c~ 
loQ. \/\I\ 3ms~ ~;M 

cJ.qo r 
' .S.Nlo~-fi, 

Ct:,,IIIHori,J,:s:h,-..::f 

~~~{m_\ 

'3.0- . Cclllft'lo>i ,d..t~{l I\C sd~d~ lll1p,it7 \}eif"\) gv-Q~cd 
CoA,l'h~1 d '"''it ne-t 

2'B+x 1.0 l.5~~o/L\-
7
-~~~s ~P-~~ lou. .«\ zm~~ -frrM C!I..<... {ll\_<: 

'1.c-

~ 
\J 

~ --z..<+ 1...sy S/3 f\?1 )oJ.k. ~~( 

PARENT HATERIAL/REGOLITH: Lo~ OvcR.-nt-L o"E~ R8St\::>Ull'M 
GAi CONSULTANTS, INC. 

ENGINEERS, GEOLOGISTS, 
LANDFORM: N4RR,oi.JJ R1i.JGiGr'"\l'f) 

I 
PLANNERS AND ENVIRONMENTAL SPECIALISTS F 

ADDITIONAL NOTES:S'At11Pl.&: i TP- IG:.tt {,o-S.o" 385 EAST WATERFRONT DRIVE, HOMESTEAD, PA 15120-5005 
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TEST NUl-eER BW-17 
PROJECT ClOQ76~. 00 

DATE: ct- l'o -(2. 
SOIL DESCRIPTION BY: D. L. Cremeens LOCATION: l-.(cb"-\::_ ~\l"\t:>LE - ~flU.... 

HORIZON SQIL COLOR TEXTURE 
DEPTH ~) MATRIX AND MOffiING FINE EARTH ROCK FRAGMENTS STRUCTURE CONSISTENCE BOUNDARY COMMENTS 

0 -
I 'O'f '?-, b.:l 3 

'S't/+ foQt'v\ lvnsbk. · \/".fi ldi;)~ 
ctb~~t) 

~ I,• SVYl~-t;i,.: 
1.0-

1,S'f(< sfto 
Sc It ltia,r,,, -

~r-'rV\ 
C,(~a,, (pll'),1-\0>1 J1.si, ,1c:f' 

"Bl- r.1% d:::f 3m~~k. lf\Q.Cf1.t.lar-' /oYR1/4-2.0 do.u f,-f:lm ~ 
1:0- . "'"''..j1?fM•~~ s,t+-jd~ Zm~{,o ~inQ-~ C~c:\.'1 l:'.<Jtll~ ,&1~h l'\t.X' 

Wxl &..< ,.S\jp..~ 1~~ 2-ftJ sfok. Fi~ (;\Jo VLl, 101~ ~(4-.{?,· lo~Y'V\ . lc:.i..,_, I n'l.s 

{,,__S-- ~~ ?,•<J''",..;:: , -sil?c fyo-(!lz__Q-f= 
2/npr ~r1y2l(f 3ra-tP~I tew,~ t1d-

sm~:i iO-o SYf!.i\-~ l~~l!!t~ cJ~ o<3.A\'\ ~(ct,\Je,( /0~4-(1';. (CY',\ v./0. V '-\ ;>,,... i{M:S 

41£ +0-V. ~_,.,,, , n,,,,c 
" . /0 - l~o µ fr~~ 1,rc~u.ol 

u 10.0- Ov'h 3BC< t~.o S\{~ 4-- -.. tt .:h c)<:Uy ( Co 'l-1 Co0fok5 h~M jt,r>ea, 

j3.0~ 
2-<o'/ 5/4. ~,1):''j~ Z0-307o om {:,w\ 3C<' ((s, ,1J r lO-A - -sC..~ -Wo,_ ,'"~ 

[&.o+- ho.-v&_~ t1• 
u ~o.P@ 

3R ,_ l,~vtR l~, or 

PARENT MATERIAL~: l.OE'5::l~ ovE:'R 'U.1.-L.-o~~ IK~:S ,1::iu t... M GAi CONSULT ANTS, INC. 
ENGINEERS, GEOLOGISTS, LANOro~: Rt 

1 PLANNERS AND ENVIRONMENTAL SPECIALISTS 
ADDITIONAL NOlIS:S AJ°'ript£S ; ~-1:1 A 1.0-S::~'J 8~-l1S ,.s-: 10-~ 385 EAST WATERFRONT DRIVE, HOMESTEAD, PA 15120-5005 
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TEST NUMBER lffP - I ~ 
PROJECT Cloo,~4--oo 

DATE: 't - {'o -['2--
SOIL DESCRIPTION BY: D. L. Cremeens LOCATION: l:~•H: iRt M~ - ~~t,..L. 

HORIZON SOIL COLOR ITXTURE 
DtPTH (~) MATRIX AND MOTTLING FINE EARTH ROCK FRAGMENTS STRUCTURE CONSISTENCE BOUNDARY COMMENTS 

0-

IO'(R3/3 
S' I I+ I '00. 1'('\ lMsbk. . \P~ 

Qb~ 

~ t.Q f',rL ~oott--
1.0 - 5tlf~~ .Q~ Ck?aor

1 
C~0

'\ d1rlu1 c:t 
'&t- \o\lf~/'7 U'icS~ /0YRV4- . 2.'S (c,~fr\ WoVq_ cia....A..'C {m-< 

2:5- · Colll"'1•~, ~"""1• re # 'St!½. ~~li 9r~o.al, '-.I 

~)< "·o &It,-- t;:;yp.. -r 11 I cp, 1.sy *"~d,i..~ c:,~ {o~ fj ,,'\-"\ W<lV\.1. 

(o,O- -r. '6'( f?.. s-4 S:,l~d°6 om J?tf~e~ C]co.c!~ 3Bc,~.o r 1,.. ., h<"M 
9.o-

Z.5\f o/4- sf, 
- o· 

:SO-~o om 1cl I 

3 C.,c- U,O s,t~dw. sh~ o,- ~ +. -
'-' '-.J ,~('-l.A,:iX'ot 

111} ~~~ -3.R l/. o' 

PARENT HATERIAL/REGOLI~ L0€S~ OV~R. T1t .. U:i\J~ -R€S1~u u. l'Y\ 
GAi CONSULTANTS, INC. 

LAND FORM: R t Do:;. e 7o ENGINEERS, GEOLOGISTS, 

ADDITIONAL NOTES: SttMPU~:s: ETP-lek Lo- "S.O~ ~-1'86 (o,o-?,or 
PLANNERS AND ENVIRONMENTAL SPECIALISTS 

385 EAST WATERFRONT DRIVE, HOMESTEAD, PA 151211-5005 
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TEST NUMBER ~;rP-l1 
PROJECT c,oo1'64-,oO 

DATE: 'i-18-12-
SOIL DESCRIPTION BY: D. L. Cremeen12 LOCATION: Z:~~ b lr<t mi.34' - ~ AU...-

HORIZON SOIL COLQR TEXTURE 
DEPTH ~) MATRIX ANO 1-0TTLING FINE EARTH ROCK FRAGMENTS STRUCTURE CONSISTENCE BOUNDARY COMMENTS 

~ 1? 
()_ 

loyR 1/~ 
S',f+ foa.M I «Jsbk ~I~ ~\fa.J~, 

"2_,0 SitYl~ ot"V\ 
Co»l.,_., ,P,(OIYII l.,..l 

-P.LcJJe,, c,,IQa.,r old¥oJ Ab 
'2.,0-

10'1~ 3/3 ~~+'!; s,H- lms~ J '<....:s· loCl-M S'"'look--_ 

1.S"-
/o~P.S-f(. s~i~ 2.-n~ +ion 13.rad.ua2> ,cl,:rr1d 

Bt S"-O '.'i'.,_,.,f;i... toY;{'V4- ~/~ "' 
{i"'_o-

7.. 's-.{ <; J 2-
"S) t ½ eta.A-\ 0/Y\ f;' \["°M Z:EC<1,o I oQ 't'Y\ __. 

21<- 1-~-
\f\ ~ ~ 2-( .~ 

~ 

PARENT HATERIAL/REGOLITH: Lo ~ss ~~ t<,E:s:, ~u L(;vY\ GAi CONSULTANTS, INC. 
ENGINEERS, GEOLOGISTS, 

LANDFORM: 'Si.l:ou (...{) ER St.tiPE 

I PLANNERS AND ENVIRONMENT AL SPECIALISTS 
ADDITIOOAL NOlli: :SA fYl P1.E..S ; EtP- l't ,A- -z.. C-- $. O ,.. 385 EAST WATERFRONT DRIVE, HOMESTEAD, PA 15120-5005 
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October 15, 2012 

Project No. 2012-167-02 

Kevin Resnik 
GAi Consultants, Inc. 
385 East Waterfront Drive 
Homestead, PA 15120 

l:a!!~~~lcs 
~ GEOSYNTHEnC SERVICES 

Transmittal 
Laboratory Test Results 

Trimble Co Sta. LF C100784.00 

Please find attached the laboratory test results for the above referenced project. The tests were outlined 
on the Project Verification Form that was faxed to your firm prior to the testing. The testing was performed 
in general accordance with the methods listed on the enclosed data sheets. The test results are believed 
to be representative of the samples that were submitted for testing and are indicative only of the 
specimens that were evaluated. We have no direct knowledge of the origin of the samples and imply no 
position with regard to the nature of the test results, i.e. pass/fail and no claims as to the suitability of the 
material for its intended use. 

The test data and all associated project information provided shall be held in strict confidence and 
disclosed to other parties only with authorization by our Client. The test data submitted herein is 
considered integral with this report and is not to be reproduced except in whole and only with the 
authorization of the Client and Geotechnics. The remaining sample materials for this project will be 
retained for a minimum of 90 days as directed by the Geotechnics' Quality Program. 

We are pleased to provide these testing services. Should you have any questions or if we may be of 
further assistance, please contact our office. 

We understand that you have a choice in your labOratory services 
and we thank you for choosing Geotechnics. 

I , \ hl#tl lr,•1wt.1,0J.J I,,,.., H;1I, I .', fl i fl, 1 I 

544 Braddock Avenue • East Pittsburgh, PA 15112 • 412-823-7600 • FAX 412-823-8999 • www.geotechnics.net 
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Client 
Client Reference 
Project No. 

Lab ID 
Boring No. 
Depth (ft) 
Sample No. 

Tare Number 
Wt. o!Tare & WS (gm) 
Wt. of Tare & DS (gm) 
Wt. of Tare (gm) 
Wt. of Water (gm) 
Wt. of DS (gm) 

Water Content (%l 

Lab ID 
Boring No. 
Depth (tt) 
Sample No. 

Tare Number 
Wt. of Tare & WS (gm) 
Wt. of Tare & OS (gm) 
Wt. of Tare (gm) 
Wt. of Water (gm) 
Wt. of DS (gm) 

Water Content (%) 

Notes : NA 

Tested By 

MOISTURE CONTENT 
ASTM D 2216-10 (SOP-SI) 

GAi CONSUL TANT$ 
TRIMBLE COUNTY STA LF C100784.00 
2012-167-02 

01 02 03 
BTP-13 BTP-14 BTP-14 
0.9-5.0 1.8-5.0 7.5-13.5 

BTP-13A BTP-14A BTP-14B 

1505 2510 906 
389.85 402.5 494.8 
344.65 349.44 407.9 
6.89 8.33 110.81 
45.2 53.06 86.9 

337.76 341.11 297.09 

13.4 15.6 29.3 

06 07 08 
BTP-1 6 BTP-17 BTP-17 
1.0-5.0 1.0-5.0 6 .5-10.0 

BTP-16A BTP-17A BTP-17B 

2503 91 2501 
248.62 335.02 243.91 
218.2 288.04 191.02 
6 .81 6-71 6.56 
30.42 46.98 52.89 

211 .39 281.33 184.46 

14.4 16.7 28.7 

JP Date 9127112 Checked By 
page 1 of 1 OCN CT S1 OAU I Jt WAfVISIO~: J 

04 05 
BTP-15 BTP-15 
1.9-5.0 6.0-12.0 

BTP-15A BTP-15B 

1504 120 
315.2 353.95 
271.56 292.19 

6.81 6 .76 
43.64 61.76 

264.75 285.43 

15.5 21.S 

09 10 11 
BTP-18 BTP-18 BTP-19 
1.0-5.0 6.0-9.0 1.0-5.0 

BTP-18A BTP-18B BTP-19A 

1492 1390 1497 
435.5 301.44 274.3 

380.73 241.76 226.4 
6 .85 6.75 6.83 
54.77 59.68 47.9 

373.88 235.01 219.57 

14.8 25.4 21.8 

544 Braddock Avenue• East Pittsburgh, PA !5112 • 412-823-7600 • FAX 412-823-8999 • www.geotechnics.net 
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Client 
Client Reference 
Project No. 
Lab ID 

uses 

SIEVE ANALYSIS 
ASTM D 422-63 (2007) SOP-S3 

GAi CONSULTANTS 
TRIMBLE COUNTY STA LF C 100784. 00 
2012-167-02 
2012-167-02-01 

SIEVE ANALYSIS 
ravel sand 

Boring No. 
Depth (ft) 
Sample No. 
Soil Color 

BTP-13 
0.9-5.0 
BTP-13A 
BROWN 

HYDROMETER 
silt and clay 

12" 6" 3" 3/4" 3/8" #4 #10 #20 #40 #140 #200 

100 

90 

80 

70 l+·HH++-f-+- --l+++-H-t-t---fl--- l+H++++-+---H+H++-t--1---l+++H--fr-4--+-- H-l--H-1-+-J---,I---I 

:::: 60 "' ~ 
1-r · t--1--- · - ---HH·-l-· t-+-1--"----IH-H---1---l--!-- ~-----+l--l-l--+++-+--+----1-1-1-1-l--+---1-I--- ~-

... 
m .. 50 .. 
C 

H+IH++-1-. 1--- ~ - - - ·+++-l-+-l'-+--+---4 

ii: 
i: 
~ 40 + J..l-14-1--+ • ,-.-+------lCl-H-•1--<-l••-•lr--- - - l-l-.J.-l--l-l-+-1--1--1-1-1-l-l-+--l--1--+----l-l--1-1--+-I-J-L-~- U-LJ.LJ.... L-1.. _ _ .. 
ll. 

30 

20 

10 

0 

r-l--l-H-H--1--1--l-----1- •-1-1-1-1--+-+ 1--~ - , u..w..,_._.1 .. i-~--
L I I ! --t--ttt+++' -+-,I f-111-- ( I - . fi'f; '11-fii!+ ·i,1 +1'11-+ ~,!--+_ _:li_-

r-m 111 t 11 il·t ri Ir! I :;, . , , 
1000 100 10 l 

Particle Dlame1er Imm) 
0.1 0.01 0.001 

USCSSymbol CL, TESTED 

USCS Classification LEAN CLAY 

Tested By BK Date 10/4/12 Checked By Date \Q~ 5-1 2 
page 1 of 2 DCfl• CT-S!!C DATE ~25-tl AEVISION, Z 

544 Braddock Avenue • East Pit!sburgh, PA 15112 • 412-823·7600 • FAX 4!2-823-8999 • www.geotechnics.ne1 
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WASH SIEVE ANALYSIS 
ASTM D 422-63 (2007) SOP-S3 

Client GAi CONSULTANTS 
Client Reference 
Project No. 

TRIMBLE COUNTY STA LF C100784.00 
2012-167-02 

Boring No. 
Depth (ft) 
Sample No. 
Soil Color 

BTP-13 
0.9-5.0 
BTP-13A 
BROWN Lab ID 2012-167-02-01 

Moisture Content of Passing 3/4' Material 

Tare No. 
Wgt.Tare + Wet Specimen (gm) 
Wgt.Tare + Dry Specimen (gm) 
Weight of Tare (gm) 
Weight of Water (gm) 
Weight of Dry Soil (gm) 

Moisture Content(%) 

Wei Weight -3/4" Sample (gm) 
Dry Weight - 3/4" Sample (gm) 
Wet Weight +3/4' Sample (gm) 
Dry Weight + 3/4" Sample (gm) 
Total Dry Weight Sample (gm) 

Sieve Sieve 
Size Opening 

(mm) 

12· 300 
6" 150 
3• 75 
2' 50 

1 112· 37.5 
1· 25.0 

3/4' 19.0 
112· 12.50 
3/8" 9.50 
#4 4.75 

#10 2.00 
#20 0.850 
#40 0.425 
#60 0.250 

#140 0.106 
#200 0.075 

Pan -

973 
1277.50 
1137.20 

102.22 
140.30 

1034.98 

13.6 

NA 
22.4 

NA 
0.00 

NA 

Wgt.of Soil 
Retained 

(gm) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.23 
2.48 
5.16 
5.44 
6.53 
2.54 

1012.60 

Water Content of Retained 314" Material 

Tare No. 
Wgt.Tare + Wet Specimen (gm) 
Wgt.Tare + Dry Specimen (gm) 
Weight of Tare (gm) 
Weight of Water (gm) 
Weight of Dry Soil (gm) 

Moisture Content (%) 

Weight of the Dry Specimen (gm) 
Weight of minus #200 material (gm) 
Weight of plus #200 material (gm) 

Percent Accumulated Percent 
Retained Percent Finer 

Retained 
(%) (%) (%) 
0.00 0.00 100.00 
0.00 0.00 100.00 
0.00 0.00 100.00 
0.00 0.00 100.00 
0.00 0.00 100.00 
0.00 0.00 100.00 
0.00 0.00 100.00 
0.00 0.00 100.00 
0.00 0.00 100.00 
0.00 0 .00 100.00 
0.02 0.02 99.98 
0.24 0.26 99.74 
0.50 0.76 99.24 
0.53 1.29 98.71 
0.63 1.92 98.08 
0.25 2.16 97.84 

97.84 100.00 -

NA 
NA 
NA 
NA 
NA 
NA 

NA 

1034.98 
1012.60 

22.38 

Accumulated 

Percent 
Finer 

(%) 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
99.98 
99.74 
99.24 
98.71 
98.08 
97.84 

-

Tested By BK Date 10/4/12 Checked By Date I~ -')- t ~ 
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A TTERBERG LIMITS 
ASTM O 4318-10 I AASHTO T89 (SOP- S4A) 

Client GAi CONSULTANTS Boring No. BTP-13 
Client Reference Trimble County Sta LF C100784.00 Depth (ft) 0.9-5.0 
Project No. 2012-167-02 Sample No. BTP-13A 
Lab ID 2012-167-02-01 Soil Description BROWN LEAN CLAY 
Note: Tire uses symbol used with this test refers only to the minus No. 40 ( Minus No. 40 sieve material. Airdried) 

sieve material. SH the "Sieve and Hydrometer Analysis" graph page for th• comolete material description . 

Liquid Limit Test 1 2 3 
M 

Tare Number 374 400 427 u 
Wt. of Tare & WS (gm) 39.88 40.19 40.53 L 
Wt. of Tare & OS (gm) 33.68 34.18 34.28 T 
Wt. of Tare (gm) 14.15 15.68 15.46 I 
Wt. of Water (gm) 6 .2 60 6.3 p 
Wt. of OS (gm) 19.5 18.5 18.8 0 

I 
Moisture Content(%) 31.7 32.5 33.2 N 
Number of Blows 31 25 20 T 

Plastic Limit Test 1 2 Range Test Results 

Tare Number 151 182 Liquid Limit (¼) 32 
Wt. of Tare & WS (gm) 25.40 25.01 
Wt. ofTare & OS (gm) 24.45 24.04 Plastic Limit(%) 18 
Wt. ofTare (gm) 19.18 18.56 
Wt. of Water (gm) 0 .9 1.0 Plasticity Index (¼) 14 
Wt. of OS (gm) 5.3 5.5 

uses symbol CL 
Moisture Content(%) 18.0 17.7 0.3 
Note: The acceotable ranae of the two Moisture contents is t 2. 6 

Flow Curve Plasticity Chart 

60 r----,-----,---r--.-----,----, 
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Tested By JP Date 
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l~ I; I 
·· rrt 

~I• ~, ll 
i I' I 

I I' 
I i i 

100 

50 1-----1----1--

CL 

~ 40 1---- ---

i i 30 

~ 
j 20 ... 

- --- - ·---- 1,· 
.. ·j 

-- ·- __ ,::_ - L ... 
. I ___ -kH-_ 

® I 
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! 
o ._ _ __,_..,__-'M""L,._• _ J.-_,.._ __ ....._ __ _J 

o; 
CL•ML 

20 40 60 

Liquid Limit I¾) 
80 100 

1013112 Checked By )l{_ 
OATE: 12/20/06 REVISION: 3 
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Client 
Client Reference 
Project No. 
Lab ID 

Visual Description 

MOISTURE DENSITY RELATIONSHIP 
ASTM 0698-12 SOP-S12 

GAi CONSULT ANTS 
TRIMBLE COUNTY CCR LF C100784.03 
2012-167-03 
2012-167-03-01 

BROWN CLAY 

Optimum Water Content 
Maximulll Dry Density 

Boring No. 
Depth {ft) 
Sample No. 
Test Method 

16.4 
107.9 

BTP-13 
0.9-5.0 
BTP-13A 
STANDARD 

1~..-- ------- ..---- - ---- ,------- ---- - - --- -~ 

-(.) 

~ 
°l:' ·;;; 
C: 
Q) 

Cl 

1 15 

110 

105 

100 - - -

Specific Gravity 2.70 
Assumed 

---- - ----- -------- - -1 

I 

I 
I 
I --,--
' I 
I 
I 
I 
I 

- -- ~ 

I 
I 
I 
I 
I 
I 
I 

95 +-- --- - - -+-- +--+----+- -+-- -+-- +--t-r--f---+---+-- +--<--+--+-- +----< 
10 15 20 25 

Water Content (%) 

Tested By MF Date 11/811 2 Checked By Date \\A-\ ') 
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Client 
Client Reference 
Project No. 
Lab ID 

Visual Description 

MOISTURE - DENSITY RELATIONSHIP 
ASTM D698-12 SOP-S12 

GAi CONSULTANTS 
TRIMBLE COUNTY CCR LF C100784.03 
2012-167-03 
2012-167-03-01 

BROWN CLAY 

Boring No. 
Depth (ft) 
Sample No. 

Total Weight of the Sample (gm) NA TestType 
As Received Water Content(%) 
Assumed Specific Gravity 

Percent Retained on 3/4" 
Percent Retained on 3/8'' 
Percent Retained on #4 
Oversize Material 
Procedure Used 

Point No. 
Wt. of Mold & WS {gm) 
Wt.of Mold {gm) 
Wt ofWS 
Mold Volume (cc) 

Tare Number 
Wt. of Tare & WS {gm) 
Wt. of Tare & OS (gm) 
Wt of Tare {gm) 
Wt. of Water (gm) 
Wt. of OS {gm) 

Wet Density (gm/cc) 
Wet Density (pcf) 
Moisture Content (%) 
Ory Density (pcf) 

Moisture Content(%) 
Ory Unit Wei ht (pct) 

Tested By MF 

NA Rammer Weight (lbs) 
2.70 Rammer Drop (in) 

Rammer Type 
NA Machine ID 
NA Mold ID 
NA Mold diameter 

Not included Weight of the Mold 
B Volume of the Mold{cc) 

Mold / Specimen 

1 2 3 4 
5901 6015 6078 6098 
4174 4174 41 74 4174 
1727 1841 1904 1924 
946 946 946 946 

Moisture Content I Density 

540 
381.71 
349.87 
83.27 
31.84 

266.60 

1.83 
113.9 
11.9 

101.8 

Date 

575 538 910 
396.67 344.50 375.16 
357.89 307.51 332.81 
82.51 81.99 110.05 
38.78 36.99 42.35 

275.38 225.52 222.76 

1.95 2.01 2.03 
121.4 125.6 126.9 
14.1 16.4 19.0 

106.4 107,9 106.6 

Zero Air Voids 

16.0 
117.7 

1118112 

20.2 
108 9 

24 5 
101.4 

Checked By ~l 
page 2 ol 2 IJCN CY.S1?0ATE 81Jlt2RF.VISION 13 

BTP-13 
0.9-5.0 
BTP-13A 

STANDARD 

5.5 
12 

MECHANICAL 

G 774 
G 1192 

4" 
4174 

946 

5 
6055 
4174 
1881 
946 

630 
394.61 
339.46 
82.39 
55. 15 

257.07 

1.99 
124.1 
21.5 
102.2 

Date )\ -~ "I 'do. 
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Client 
Client Project 
Project No. 
Lab ID No. 

16.0 

... 
E 
0 

t 
0 
_J 
lL. 
_J 

~ 
0 
I-

0 
a, 
~ 

8 
~-

14.0 

12.0 

10.0 

8.0 

6.0 

4,0 

2.0 

0.0 

00 

_J 1 0E-07 
ci:i 
< w 
:iB 
a: 
w 
c.. 

PERMEABILITY TEST 
ASTM D 5084-10 
(SOP-S22A & S22B) 

GAi CONSULTANTS Boring No. BTP-13 
TRIMBLE COUNTY CCR LF C1007 Depth (ft.) 0.9-5.0 
2012-167-03 Sample No. BTP-13A 
2012-167-03-01 

5.0 

AVERAGE PERMEABILITY= 1.2E-07 cm/sec@20°C 
AVERAGE PERMEABILITY= 1.2E-09 m/sec@20°C 

TOTAL FLOW vs. ELAPSED TIME 

10,0 15.0 20.0 25.0 

ELAPSED TIME, hrs 

--INFLOW 

30.0 35.0 

---OUTFLOW 

40.0 

PORE VOLUMES EXCHANGED vs. PERMEABILITY 

45.0 

1.0E-08 ,._ ______________________ ___ __, 

0.00 0 01 0 02 0.03 0.04 0.05 0.06 0.07 0.08 0 09 010 

PORE VOLUMES EXCHANGED 

Tested By: TRE Date 11/28/12 Checked By ~ L 
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PERMEABILITY TEST 

Client 
Client Project 
Project No. 
Lab ID No. 

ASTM D 5084-1 0 
(SOP-S22A & S22B) 

GAi CONSULTANTS Boring No. 
TRIMBLE COUNTY CCR LF C100784.03 Depth (ft.) 
2012-167-03 Sample No. 
2012-167-03-01 

BTP-13 
0.9-5.0 
BTP-13A 

Specific Gravity 
Sample Condition 

Visual Description 

MOISTURE CONTENT: 

Tare Number 
wt. of Tare & WS (gm ) 
wt. of Tare & OS (gm.) 
wt of Tare (gm.) 
wt. of Water (gm.) 
wt. ofDS (gm) 

Moisture Content(%) 

SPECIMEN: 

wt. ofTube & WS (gm) 
wt. ofTube (gm) 
wt. of WS (calc.)(gm.) 
Length 1 (in.) 
Length 2 (in.) 
Length 3 (in.) 
Top Diameter (in.) 
Middle Diameter (in.) 
Bottom Diameter (in.) 

Average Length (in.) 
Average Area (in 2

) 

Sample Volume (cm3
) 

Unit Wet wt. (gm.I cm3 
) 

Unit Wet wt. (pcf) 
Unit Ory Wt (pcf) 
Unit Dry wt. (gm,/ cm3

) 

Void Ratio, e 
Porosity, n 
Pore Volume (cm3 

) 

BROWN CLAY 

BEFORE TEST 

575 
385.96 
34029 
82.82 
45.67 

257.47 

17.7 

BEFORE TEST 

2160.60 
1344.00 
816.60 
3.989 
3 989 
3.989 
2.870 
2.870 
2.870 

3 99 
6.47 

422.93 
1.93 

120 5 
102.4 
1.64 
0.65 
0.39 

166.0 
Total Wgt Of Sample After Test 

Tested By: TRE Date: 11/28/12 Checked By 
Page 2 of 3 OCN GT-22 DATE 2/2J10 REVISION 9 

'6( 

2. 70 Assumed 
Remolded 

AFTER TEST 

875 
611.07 
524.70 
110.44 
86.37 

414,26 

20.8 

AFTER TEST 

NA 
NA 

838.18 
3 935 
3.906 
3.950 
2.878 
2.890 
2.885 

3.93 
6.53 

420.83 
1 99 

124.3 
102.9 
1.65 
0.64 
0.39 

164.0 
855.5 

Date: 12-t,-18 
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Client 
Client Project 
Project No. 
Lab ID No 

PERMEABILITY TEST 
ASTM D 5084-10 
(SOP-S22A & S22B) 

GAi CONSULTANTS Boring No. 
TRIMBLE COUNTY CCR LF C100784.03 Depth (ft.) 
2012-167-03 Sample No. 
2012-167-03-01 

BTP-13 
0.9-5.0 
BTP-13A 

Pressure Heads (Constant) Final Sample Dimensions 
Top Cap (psi) 67.5 Sample Length (cm), L 9.98 
Bottom Cap (psi) 70.0 Sample Diameter (cm) 7.33 

Cell (psi) 75.0 Sample Area (cm2 
), A 42.15 

Total Pressure Head (cm) 175.8 Inflow Burette Area (cm2 
), a-in 0.914 

Hydraulic Gradient 17.61 Outflow Surette Area (cm2 
), a-out 0.915 

B Parameter(%) 96 

AVERAGE PERMEABILITY= 1.2E-07 cm/sec @ 20°c 
AVERAGE PERMEABILITY= 1.2E-09 m/sec@20°C 

DATE TIME ELAPSED TOTAL TOTAL TOTAL FLOW TEMP. INCREMENTAL 
TIME INFLOW OUTFLOW HEAD PERMEABILITY 

t h (0flow) @20°C 

(mm/dd/yy) (hr) (min) {hr) (cm'1 (cm'1 (cm) ( 1 stop) (OC) (cm/sec) 

11/29/12 20 55 0.0 0.0 0.0 191.7 0 20.4 NA 
11/30/12 7 10 10.3 4.8 4.4 181 . 7 0 20.0 16E-07 
11/30/12 10 6 13.2 5.8 5.3 179.7 0 20.3 12E-07 
11/30/12 11 48 14.9 6.3 5.8 178.6 0 20.3 1.1E-07 
11/30/12 13 56 17.0 7.1 6.6 176.8 0 20.3 1.4E-07 
11/30/12 15 49 18.9 7.7 7.1 175.6 0 20.3 1.1 E-07 
11/30/12 17 55 21.0 8.4 7.7 174.2 1 21.0 1.1E-07 
12/3/12 11 40 21.0 8.4 77 173.0 0 210 NA 
12/3/12 14 16 23.6 9.1 8.6 171.3 1 210 1.1 E-07 
12/4/12 15 37 236 9.1 8.6 195.0 0 21.5 NA 
12/4/12 17 40 25.7 9.9 9.5 193.2 0 21.3 1.3E-07 
12/4/12 20 35 28.6 10.9 10.6 190.9 0 21.3 1.2E-07 
12/5/12 7 10 39.2 14.5 14.1 183.2 1 20.0 1.2E-07 

Tested By: TRE Date: 11/28/12 Checked By. Date: \ 2-~ -/;)._, 
Page 3of3 DCN CT -22 DATE 7/2/10 REVISION 9 
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Client 
Client Reference 
Project No. 
Lab ID 

uses 

SIEVE ANALYSIS 
ASTM D 422-63 (2007) SOP-S3 

GAi CONSULT ANTS 
TRIMBLE COUNTY STA LF C100784.00 
201 2-167-02 
201 2-167-02-02 

SIEVE ANAL YS/S 
gravel sand 

Boring No. 
Depth (ft) 
Sample No. 
Soil Color 

BTP-14 
1.8-5.0 
BTP-14A 
BROWN 

HYDROMETER 
silt and clay 

12" 6" 3• 314• 3/8" #4 #10 #20 #40 11140 11200 

100 m rrrn~-O-"TT'f:i-T<j>-f>"r<>""f>"""'~~TT'!"'l"F;i;::,;::::::---rrmTITT--,ITTTTTTT1-1TTITTn-r-7 - ~"' '( 
:,,..~ 

90 l+H+++-+-1--·-l+I-H-l-l- +-+--~tt+-1-Hf-+-+- -fi+i-H-t-i-"""'"'=--f-1ft+l++-+-+--- l-l--l--l-1-1----l- • --l- -1 
~ 

80 -f.l+-l+l-1---1--i---H+H-++-+--1--l+H-l-l-+-l--l----l+H+-H----+-+----ll+l-f.+-l--i-l---+----l+l+l-1-+-----I---I-~ 

70 +H--l+l-+--1--f-·--H+H-++-+--+--l+H+++----!--l-- --l+H+-H-----+-+----ll+l-f.+++ +-+--•·-H-f-+------1----1 

~ ·-'-- - ~+I-H-4-Hl--l--l 

~ 50 1++++1-~---+- +---1+-H+++-· __ _,_____..W--1--1 
;;:: 
c ., 
e 40 ., H+IH-1-+--+--11-H+H-l-+-+•-•l-l--l--l-l--+--l-l----l-- ,1-H-4+-+-+-+_,___ _ _ ......_~....,_. ,___. .•. - - - ~ _,__,___, 
... 

I 

20 , 1- - -· - r +-I H-1- 1----+--- , I 1--1--1-1 +1- +-:, --l+++f4-I-+--+--- , i-•---r ---U,'.LJi. LI.,..L....L:-•:- -

10 ll~l rl i I w, ,1· r·- .. J1

1

t ·rr I ,
1- t r ~11 ""I" rl rr ! ! : It.· l_rr l. 1- ... 

0 
.... I l..u.1 l_._, ,_! 1_ 1 _......,.._.1

, i ............ : .._i __.__......,....., il.......,;..i ...L--L-1-"""l l.u.l ............ ___,_1 _rl ..... 11 !~:_._ i
1

.L.. 1' ..... : ---.4'i= i! ..ui ...... ! ...... : ....I.I--' 
1000 100 10 1 

Particle Diameter Imm) 
0.1 0.01 0.001 

USCSSymbol CL, TESTED 

USCS Classfficatlon LEAN CLAY 

Tested By BK Date 10/4/12 Checked By Date \()-5-1 J 
page 1 of2 OCN: Cl -SlC DAlE • ·>5-11 REVISION: 2 
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Client 
Client Reference 
Project No. 
Lab ID 

WASH SIEVE ANALYSIS 
ASTM O 422-63 (2007) SOP-S3 

GAi CONSULTANTS 
TRIMBLE COUNTY STA LF C100784.00 
2012-167-02 
2012-167-02-02 

Boring No. 
Depth (ft) 
Sample No. 
So~ Color 

BTP-14 
1.8-5.0 
BTP-14A 
BROWN 

Moisture Content of Passing 3/4" Material Water Content ol Retained 3/4" Material 

Tare No. 64 Tare No. 
Wgt.Tare + Wet Specimen (gm) 1313,90 Wgt.Tare + Wet Specimen (gm) 
Wgt.Tare + Dry Specimen (gm) 1116,40 Wgt.Tare + Dry Specimen (gm) 
Weight of Tare (gm) 202.99 Weight of Tare (gm) 
Weight of Water (gm) 197.50 Weight of Water (gm) 
Weight of Dry Soil (gm) 913.41 Weight of Dry Soil (gm) 

Moisture Content (%) 21.6 Moisture Content (%) 

Wet Weight -3/4' Sample (gm) NA Weight of the Dry Specimen (gm) 
Dry Weight - 3/4" Sample (gm) 121.6 Weight of minus #200 material (gm) 
Wet Weight +3/4' Sample (gm) NA Weight of plus #200 material (gm) 
Dry Weight+ 3/4' Sample (gm) 0.00 
Total Dry Weight Sample (gm) NA 

Sieve Sieve Wgt.ofSoil Percent Accumulated Percent 
Size Opening Retained Retained Percent Finer 

(mm) Retained 
(om) (%) (%) (%) 

12· 300 0.00 0.00 0.00 100.00 
6" 150 0.00 0.00 0,00 100.00 
3· 75 0.00 0.00 0.00 100.00 
2" 50 0.00 0.00 0.00 100.00 

1 112· 37.5 0.00 0.00 0.00 100.00 
1. 25.0 0.00 0.00 0.00 100.00 

3/4" 19.0 0.00 o.oo 0.00 100.00 
1/2" 12.50 0.00 0.00 0.00 100.00 
3/8" 9.50 0.00 0.00 0.00 100.00 
#4 4.75 5.16 0.56 0.56 99.44 

#10 2.00 8.43 0.92 1.49 98.51 
#20 0.850 14.41 1.58 3.07 96.93 
#40 0.425 24.76 2.71 5.78 94.22 
#60 0.250 28.52 3.12 8.90 91.10 

#140 0.106 32.11 3.52 12.41 87.59 
#200 0.075 8.25 0.90 13.32 86.68 
Pan . 791 .77 86.68 100.00 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

913.41 
791.77 
121.64 

Accumulated 

Percent 
Finer 

(%) 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
99.44 
98.51 
96.93 
94.22 
91.10 
87.59 
86.68 

. 

Tested By BK Date 10/4/12 Checked By Date \~ 4)-1 :;l 
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A TTERBERG LIMITS 
ASTM D 4318-10 I AASHTO T89 (SOP - S4A) 

Client GAi CONSUL TANT$ Boring No. 
Client Reference Trimble County Sta LF C100784.00 Depth (ft) 
Project No. 2012-167-02 Sample No. 
Lab ID 2012-167-02-02 Soil Description 
Note: The uses symbol used with this test refers only to the minus No. 40 

BTP-14 
1.8-5.0 
BTP-14A 
BROWN LEAN CLAY 
( Minus No. 40 sieve material. Airdrled) 

sieve ma terl S th "SI d H d A I " h for th .,. e• e eve an y rometer nalys s grap page • comp ete mate a escrptlon I rlld I 

Liquid Limit Test 1 2 3 
M 

Tare Number 289 355 376 u 
Wt. ofTare & WS (gm) 42.98 39.58 34.92 L 
Wt. ofTare & OS (gm) 37.75 34.76 30.17 T 
Wt. ofTare (gm) 19.46 18.18 14.37 I 
Wt. of Water (gm) 5.2 4.8 4.8 p 
Wt. of OS (gm) 18.3 16.6 15.8 0 

I 
Moisture Content (%) 28.6 29.1 30.1 N 
Number of Blows 29 24 19 T 

Plastic Limit Test 1 2 Range Test Results 

Tare Number 189 222 Liquid limit (%) 29 
Wt. of Tare & WS (gm) 25.96 26.97 
Wt. ofTare & OS (gm) 25.05 26.07 Plastic Limit (¾) 17 
Wt. of Tare (gm) 19.66 20.88 
Wt. of Water (gm) 0.9 0.9 Plasticity Index (%) 12 
Wt. of OS (gm) 5.4 5.2 

uses Symbol CL 
Moisture Content (%) 16.9 17.3 -0.5 
Note: The acceptable range of the two Moisture contents is :I: 2.6 

JO 

_2a 
C 
~ 
C 

826 
s .. 
:it 24 

22 

page 1 of1 

Tested By 

Flow Curve 

· l i I f 1f 
I , . 1 ! i" 

' I , 'I ' 
- 1 ; , r t : ti 

.l -,1_ i l d li 
I : I: I I 
l I I : ! '1 j 
I I I I 

-·-·\-- ,· r- ii-Ii' 
I i i_ I i l I 

I ' I 

10 

Number of Blows 
100 

Plasticity Chart 

60 ..-----,----,--...-------~ 

50 
CL 

' I MH 
i 
I 

j -
.. r . ... t- · . - - ·-

' ' I ! 
ML ; o--~--~~~--~----'--- --' 

0 

CL-ML 

20 •O 60 
Liquid Limit f%) 

80 100 

JP Date 10/4/12 Checked By Date \C) -5- \ ~ 
OCN: CT-548 O"TE: 12120/06 REVISION: 3 
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Client 
Client Reference 
Proiect No. 
Lab ID 

uses 

SIEVE ANALYSIS 
ASTM D 422-63 (2007) SOP-S3 

GAi CONSULTANTS 
TRIMBLE COUNTY STA LF C100784.00 
2012-167-02 
2012-167 -02-03 

SIEVE ANALYSIS 
ravel sand 

12" &" 3• 3/4" 3/8" #4 #10 #20 #40 

100 

90 

Boring No. 
Depth (ft) 
Sample No. 
Soil Color 

#140 #200 

BTP-1 4 
7.5-13.5 
BTP-148 
BROWN 

HYDROMETER 
silt and clay 

80 -1+1-++-l-+--1-~-+l+l-l-+-+-+--1--·1+1-<l++-Hi--1- - 1+-H+++-l-+--- H++-l++-+-+--~~+,-+-+-1--l----l 

70 

.c 60 m 

j ,.. 
m 

• 50 
C 

l+·H+++-+-+-·---1+.......,___,_._....__._ .. - '- - l-- l-·-+H..,1++-hl--ll---l-+-H+-l-l-+---I-- --1+1-11-1-++-<i----l--l 

;.: 
1: .. 
~ 40 .. 
"-

30 

H--H.+-I-.L---1---1-- - l-l-l-l-~-4-+-l--1---H--H4-l--l--l-4--...J.l-l-l-l--1-+--1--l----1,1-1-1-l-l-l--~ - ···t H-1++--t-t--+---

I 
20 

10 

0 
1000 100 10 1 

Particle Diameter (mm) 
01 0.01 0.001 

uses symbol CH, TESTED 

Uses Classification FAT CLAY 

Tested By BK Date 10/4/ 12 Checked By Date ID-S- 1 ~ 
page 1 of 2 
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Client 
Client Reference 
Project No. 
lab ID 

WASH SIEVE ANALYSIS 
ASTM D 422-63 (2007) SOP·S3 

GAi CONSULTANTS 
TRIMBLE COUNTY STA LF C100784.00 
2012-167-02 
2012-167 ·02-03 

Boring No. 
Depth (fl) 
Sample No. 
Soil Color 

BTP-14 
7.5-13.5 
BTP-148 
BROWN 

Moisture Content of Passing 3/4 • Material Water Content of Retained 3/4" Material 

Tare No. 56 Tare No. 
Wgt.Tare + Wet Specimen (gm) 1126.50 Wgt.Tare + Wet Specimen (gm) 
Wgt. Tare + Dry Specimen (gm) 923.80 Wgt.Tare + Dry Specimen (gm) 
Weight of Tare (gm) 202.96 Weight of Tare (gm) 
Weight of Water (gm) 202.70 Weight of Water (gm) 
Weight of Dry Soil (gm) 720.84 Weight of Dry Soil (gm) 

Moisture Content (%) 28.1 Moisture Content (%) 

Wet Weight -3/4" Sample (gm) NA Weight of the Dry Specimen (gm) 
Dry Weight - 3/4" Sample (gm) 78.4 Weight of minus #200 material (gm) 
Wet Weight +3/4" Sample (gm) NA Weight of plus #200 material (gm) 
Dry Weight+ 3/4" Sample (gm) 0.00 
Total Dry Weight Sample (gm) NA 

Sieve Sieve Wgt.of Soil Percent Accumulated Percent 
Size Opening Retained Retained Percent Finer 

(mm) Retained 
(om) (%) (%) (%) 

12· 300 0.00 0.00 0.00 100.00 
6" 150 0.00 0.00 0.00 100.00 
3' 75 0.00 0.00 0.00 100.00 
2· 50 0.00 0.00 0.00 100.00 

1 1,2· 37.5 0.00 0.00 0.00 100.00 
1· 25.0 0.00 0.00 0.00 100.00 

3/4" 19.0 0.00 0.00 0.00 100.00 
112· 12.50 4.35 0.60 0.60 99.40 
3/8" 9.50 0.00 0.00 0.60 99.40 
#4 4.75 5.74 0.80 1.40 98.60 

#10 2.00 8.72 1.21 2.61 97.39 
#20 0.850 7.20 1.00 3.61 96.39 
IMO 0.425 9.75 1.35 4.96 95.04 
#60 0.250 13.92 1.93 6.89 93.11 

#140 0.106 21.97 3.05 9.94 90.06 
#200 0.075 6.71 0.93 10.87 89.13 

Pan 642.48 89.13 100.00 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

720.84 
642.48 

78.36 

Accumulated 

Percent 
Finer 

(%) 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
99.40 
99.40 
98.60 
97.39 
96.39 
95.04 
93.11 
90.06 
89.13 

. 

Tested By BK Date 10/4/12 Checked By Date ) ~ - ,5-1 :J. 
page 2 of 2 DCN: Cf S3C DA Tl l -~-118 AfY1SION: ? 
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A TTERBERG LIMITS 
ASTM D 4318-10 / AASHTO T89 (SOP· S4A) 

Client GAi CONSULTANTS Boring No. BTP-14 
Client Reference Trimble County Sta LF C100784.00 .Depth (ft) 7.5-13.5 
Project No. 2012-167-02 Sample No. BTP-14B 
Lab ID 2012-167-02-03 Soil Description BROWN FAT CLAY 
Note: The uses symbol used with this test refMS only to the minus No. 40 ( Minus NQ. ,io eie,e material. Airdried) 

sieve material. See the "Sieve and Hydrometer Analysis" graph page for the complete material description 

Liquid Limit Test 

Tare Number 
Wt. of Tare & WS (gm) 
Wt. of Tare & OS (gm) 
Wt. of Tare (gm) 
Wt. of Water (gm) 
Wt. of OS (gm) 

Moisture Content (¾) 
Number of Blows 

Plastic Limit Test 

Tare Number 
Wt. of Tare & WS (gm) 
Wt. ofTare & OS (gm) 
Wt. of Tare (gm) 
Wt. of Water (gm) 
Wt. of OS (gm) 

1 

147 
41.63 
34.84 
20.44 
6.8 
14.4 

47.2 
35 

1 

414 
19.91 
18.63 
13.69 

1.3 
4.9 

2 

292 
40.23 
33.54 
20.12 
6.7 
13.4 

49.9 
30 

2 

415 
19.18 
17.86 
12.81 
1.3 
5.1 

3 
M 

318 u 
41.25 L 
32.55 T 
18.55 I 
8.7 p 
14.0 0 

I 
62.1 N 
23 T 

Range Test Results 

Liquid Limit(¾) 

Plastic Limit(%) 

Plasticity Index (%) 

58 

26 

32 

USCS Symbol CH 
Moisture Content(%) 25.9 26.1 -0.2 
Note: The acceotable ranae of the two Moisture contents is ± 2. 6 

Flow Curve Plasticity Chart 

65 ..----,---,----.-""T",....,..,"'T'T"--,---,-....-.,....,...,....,., 60 ,-----,-----,--..--,-----,.--~ 

u 
eo f--+-~-I--Hl-l-1-1+--ihr-id-+-H-++H 

Qs; 

10 

Number of Bio-
100 

50 l----•l-- -__....____,1--

0/ 
CL-ML 

20 

CL 

•O 60 
Llqukl limit (%) 

80 

Tested By JP Dale 10/4112 Checked By ~(_ 0a1e I (,)-5-1 ~ 
page 1 of 1 OCH: CT-$,48 DATE: 12/20/06 REVISION: 3 

100 
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Client 
Client Reference 
Project No. 
Lab ID 

Visual Description 

MOISTURE DENSITY RELATIONSHIP 
ASTM 0698-12 SOP-S12 

GAi CONSULTANTS 
TRIMBLE COUNTY CCR LF C100784.03 
2012-167-03 
2012-167-03-02 

BROWN CLAY 

Optimum Water Content 
Maximum Dry Density 

Boring No, BTP-14 
Depth (ft) 7.5-13.5 
Sample No. BTP-14B 
Test Method STANDARD 

21.4 
98.1 

110 -r---- -----,---------,-------- -,----- ------, 

100 

u 
a. 

~ 95 · ······
'iii 
C 
Cl) 

• 

90 

8b 

I 
I 
I 

·-· -- --· ·· ·-··-·r----··- -

I 
. 1. 

I 
I 
I 
I 
I 
I 
I 

Specific Gravity 
Assumed 

2.70 

80 +--+----t- -+---+--+-- +----t--+---+---+--;f-t--+- -+---+--f---t--+--+----+---1 
10 15 20 25 30 

Water Content (%) 

Tested By JP Date 11/6/12 
page 1 of2 DCNCr s12011rE lVYr/RfVISJON n 

Checked By \Z Q,__ Date \ 1-1 -J ') 
i • 1,,,,r,..,/rnA fi,,,,m~'J/1\f'/(f\J ( l1J/b'lfr/lU,1 IIS j.\fi,·,·rl 

544 Braddock Avenue • East Pitt5burgh, PA 15112 • 4I 2 -823-?G0O • FAX 41? 823-8999 • www.yeotcchr1ics net 



Case No. 2022-00402 
Attachment to Response to MCFC-2 Question No. 3 

Page 172 of 470 
Bellar

Client 
Client Reference 
Project No 
Lab ID 

Visual Description 

MOISTURE - DENSITY RELATIONSHIP 
ASTM D698-12 SOP-S12 

GAi CONSULTANTS 
TRIMBLE COUNTY CCR LF C 100784.03 
2012-167-03 
2012-167-03-02 

BROWN CLAY 

Boring No 
Depth (ft) 
Sample No. 

Total Weight of the Sample (gm) NA TestType 
As Received Water Content(%) 
Assumed Specific Gravity 

Percent Retained on 3/4" 
Percent Retained on 3/8" 
Percent Retained on #4 
Oversize Material 
Procedure Used 

Point No. 
Wt. of Mold & WS (gm) 
Wt.of Mold (gm) 
Wt. ofWS 
Mold Volume (cc) 

Tare Number 
Wt. of Tare & WS (gm) 
Wt. of Tare & OS (gm) 
Wt of Tare (gm) 
Wt. of Water (gm) 
Wt. of OS (Qm) 

Wet Density (gm/cc) 
Wet Density (pcf) 
Moisture Content(%) 
Dry Density (pcf} 

Moisture Content (¾) 
D Unit Weight (pcf} 

Tested By JP 

NA Rammer Weight (lbs) 
2.70 Rammer Drop (in) 

Rammer Type 
NA Machine ID 
NA Mold ID 
NA Mold diameter 

Not included Weight of the Mold 
B Volume of the Mold(cc) 

Mold I Specimen 

1 2 3 
581 1 5889 6004 
4240 4240 4240 
1571 1649 1764 
944 944 944 

Moisture Content I Density 

878 
417.40 
381.01 
110.35 
36.39 

270.66 

1.66 
103.8 
13.4 
91.5 

623 1128 
375.98 549.60 
334.01 473.22 
83.51 83.84 
41.97 76.38 
250.50 389.38 

1.75 1.87 
109.0 116.6 
16.8 19.6 
93.4 97.5 

Zero Air Voids 

21.0 
107.5 

22.9 
104.0 

4 
6057 
4240 
1817 
944 

1695 
519.40 
437.60 
81 .10 
81.80 
356.50 

1.92 
120.1 
22.9 
97.7 

29.5 
93.8 

Date 1116112 Checked By V.S., 

BTP-14 
7.5-13.5 
BTP-148 

STANDARD 
5.5 
12 

MECHANICAL 

G 774 
G 1031 

4" 
4240 

944 

5 
6049 
4240 
1809 
944 

892 
654.00 
538.80 
109.79 
115.20 
429.01 

1.92 
119.6 
26.9 
94.3 

Date \\--1-J ':) 
page 2 of '2 DCN CT-S12 DA TI:. 8131I21-lfVtSION 1:., , f .. .,, r ;,.,.,,,,,,t 1,11 ,m,,•.,I• /'kl\ It) 1/1 Jc ti, J I lt, t \I \"/."J,,., 11 
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Client 
Client Project 
Project No. 
Lab ID No. 

"'e 
u 

~ 
0 
...I u. 
..J 
ct 
I-

~ 

u 
QI 

J!! 
E 
'-' 

t 

4.5 

4.0 

3.5 

3.0 

25 

2.0 

1.5 

1.0 

0.5 

0.0 

0.0 

:::i 1 .0E-08 
ai 
ct w 
:E 
a: 
w 
0.. 

PERMEABILITY TEST 
ASTM D 5084-10 
(SOP-S22A & S228) 

GAi Boring No. 
TRIMBLE COUNTY CCR LF C1007 Depth (fl.) 
2012-167-03 Sample No. 
2012-167-03-02 

BTP-14 
7.5-13.5 
BTP-14B 

AVERAGE PERMEABILITY= 8.SE-09 cmlsec@20°C 
AVERAGE PERMEABILITY= 8.SE-11 m/sec@ 20°C 

TOTAL FLOW vs. ELAPSED TIME 

20.0 40.0 60.0 so.a 

ELAPSED TIME, hrs 

-+-INFLOW 

100.0 

---•UTFLOW 

120 0 

PORE VOLUMES EXCHANGED vs. PERMEABILITY 

140.0 

1 0E-09 L.._ _________________________ __J 

0 00 0,01 0.01 0.02 0 02 0 03 

PORE VOLUMES EXCHANGED 

Tested By: TRE Date: 11128112 Checked By '{(_ Date l?,-\c-1?, 
Page 1 of 3 IJCN C1-22 OATf. 212J10 REVISION 9 
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PERMEABILITY TEST 
ASTM D 5084-10 

(SOP-S22A & S22B) 

Client GAi Boring No. BTP-14 
Client Project 
Project No. 
Lab ID No. 

TRIMBLE COUNTY CCR LF C100784.03 Depth (ft.) 7.5-13.5 
2012-167-03 Sample No. BTP-14B 
2012-167-03-02 

Visual Description: 

MOISTURE CONTENT: 

Tare Number 
Wt. of Tare & WS (gm.) 
wt. ofTare & OS (gm.) 
wt. ofTare (gm.) 
wt. of Water (gm.) 
wt. of OS (gm.) 

Moisture Content(%) 

SPECIMEN: 

wt. of Tube & WS (gm.) 
wt. of Tube (gm.) 
wt. of WS (calc.)(gm.) 
Length 1 (in.) 
Length 2 (in.) 
Length 3 (in.) 
Top Diameter (in.) 
Middle Diameter (in.) 
Bottom Diameter (in.) 

Average Length (in.) 
Average Area (i~.2 ) 

Sample VOIL1me (cm~ ) 

Unit Wet Wt. (gm./ cmJ ) 
Unit Wet Wt. (pcf) 
Unit Dry Wt. (pcf) 
Unit Dry Wt. (gm.I cm3

) 

Void Ratio, e 
Porosity, n 

Pore Volume (cm1
) 

BROWN CLAY 

Total Wgt. Of Sample After Test 

Specific Gravity 
Sample Condition 

BEFORE TEST 

1126 
354.56 
299.76 

84.80 
54.80 

214.96 

25.5 

BEFORE TEST 

805.41 
0.00 

805.41 
3.989 
3.989 
3.989 
2.870 
2.870 
2.870 

3.99 

6.47 
422.93 

1.90 
118.9 
94 7 
1.52 
0.78 
0.44 

185.2 

Tested By: TRE Date: 11128/12 Checked By 'le. 

2.70 Assumed 

Remolded 

AFTER TEST 

874 
726.59 
598.10 
110.30 
128.49 
487 80 

26.3 

AFTER TEST 

NA 
NA 

810.85 
3.946 
3.938 
3.927 
2.864 
2.856 
2.859 

3.94 

6.42 
414.37 

1.96 
122.1 
96.7 

1.55 
0.74 
0.43 

176.7 
820.5 

Date: I~ -L·/~ 
Page 2 of 3 OCN CT-22 OATE ;u2no 111::'.VISl{)N 9 C \MSOHICf.lb.c:cl\PormstOec~mbiN '-0121(167P2 Xl S]S.t•l"!t:11 
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Client 
Client Project 
Project No. 
Lab ID No. 

PERMEABILITY TEST 
ASTM D 5084-10 
(SOP-S22A & S22B) 

GAi Boring No. 
TRIMBLE COUNTY CCR LF C100784.03 Depth (ft.) 
2012-167-03 Sample No. 
2012-167-03-02 

BTP-14 
7.5-13.5 
BTP-14B 

Pressure Heads (Constant) Final Sample Dimensions 
Top Cap (psi) 67.5 Sample Length (cm), L 1000 
Bottom Cap (psi) 70.0 Sample Diameter (cm) 7.26 

Cell (psi) 75.0 Sample Area (cm2 
), A 41.44 

Total Pressure Head (cm) 175.8 Inflow Surette Area ( cm2 
) , a-in 0891 

Hydraulic Gradient 17.58 Outflow Surette Area (cm2 
), a-out 0.915 

B Parameter(%) 98 

AVERAGE PERMEABILITY= 8.SE-09 cm/sec @ 20°C 
AVERAGE PERMEABILITY= 8.BE-11 m/sec@20°C 

DATE TIME ELAPSED TOTAL TOTAL TOTAL FLOW TEMP. INCREMENTAL 
TIME INFLOW OUTFLOW HEAD PERMEABILITY 

t h (0flow) @20°C 

(mm/dd/yy) (hr) (min) (hr) (cm01 (cm01 (cm) ( 1 stop ) ( oC) (cm/sec) 

11/29/12 21 0 0.0 00 0.0 197.3 0 20.5 NA 
11130/12 7 12 10.2 0.4 0.4 196.4 0 20.0 1.3E-08 

11/30/12 13 6 16.1 0.7 0.7 195.8 0 20.3 UE-08 
11/30/12 17 55 20.9 0.8 0.8 195.6 0 21.0 5.2E-09 
1212/12 9 20 603 1.9 1.4 193. 7 0 21.0 7.SE-09 
1212/12 19 10 70.2 2.3 1.8 192.8 0 21.0 1.4E-08 
1213112 7 10 82.2 2.7 2.1 192.1 1 20.8 9 2E-09 
1213112 11 55 82.2 2.7 2.1 192.7 0 20.8 NA 
12/4112 7 20 101,6 33 2.5 191.6 0 21.0 8.8E-09 
12/4112 20 35 114.8 3.6 29 1908 0 21.3 8.9E-09 
12/5112 7 13 125.5 3.9 3.1 190.3 20.0 8.3E-09 

Tested By: TRE Date: 11/28112 Checked By· 

Page 3 of 3 OCN CT-22 DATF.. 212(10 REVISION 9 C \MSOFFICF:\f..)(cel\Perms\Dacemller 2D'2\(167P:! Al SJSh~ol1 
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Client 
Client Reference 
Project No. 
lab ID 

uses 

SIEVE ANALYSIS 
ASTM D 422-63 (2007) SOP-S3 

GAi CONSULTANTS 
TRIMBLE COUNTY STA LF C100784.00 
2012-167-02 
2012-167-02-04 

SIEVE ANALYSIS 
ravel sand 

12· 6" 3" 3/4" 3/8" #4 #10 #20 #40 

Boring No. 
Depth (ft) 
Sample No. 
Soil Color 

#140 #200 

BTP-15 
1.9-5.0 
BTP-15A 
BROWN 

HYDROMETER 
silt and cla 

~--1-ci,.. 
r-o,.r----

90 U-l-l++-l-i--li---1++-l+++-+--+-~I-I-H+-l---+-l-- ~- -l-!-,+-I--H----l--l--'1m-1+ _.._ _,.,,1#-!H-++-lf-----l- -l 

80 1-++1+++-!-l--l+l++--H--t---+--i+I-I-H--t-+-+--- -t++~-+-+-+--t1H+l+-l-+--+---t t+,H-++-lf-----l--l 

70 l-l+l·+-~+-I-I---H1H++-+-·t--l-- 1~ H--f--+--f----t+;+J-++-+--·~- --tt-rt-t-+-+-· • --·-·+I-H4+-+-li--l- -l 

_i, 60 

i 
J ___ _ 

-; - >--· -tl-le++-IH - •. 1-- --ll.....,_.,_._.._.__f-_H++++-1-

,.. 
Ill I 

1--1-- i----i-------

1000 100 10 

USCSSymbol CL, TESTED 

USCS Classification LEAN CLAY 

Tested By BK Date 

- ·-l- f----1+++++++·+----........,,.._,__,__.__+· -- ,_._ __ 

1 0.1 
Pal1icle Diameter (mrnl 

10/4/12 Checked By 

··"-r-· 
, , 1·-+--
;, I I , i : 

~1' r ~, 1· -t- -
' 11 I · ' Iii : : 

0.01 0.001 

Date \()-5-) A. 
page t of 2 OCN: CT SlC OATE 1 -2!5,HfltYfSIOH: Z C. :uu,s:Gft.>jlfd Doc~1n•PRINr Q tLOCA(N628,Xl.S/Slleal1 
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WASH SIEVE ANALYSIS 
ASTM D 422-63 (2007) SOP-S3 

Client GAi CONSULTANTS 
Client Reference 
Project No. 

TRIMBLE COUNTY STA LF C100784.00 
2012-167-02 

Boring No. 
Depth (ft) 
Sample No. 
Soil Color 

BTP-15 
1.9-5.0 
BTP-15A 
BROWN Lab ID 2012-167-02-04 

Moisture Content of Passing 314 • Material 

Tare No. 
Wgt.Tare + Wet Specimen (gm) 
Wgt.Tare + Ory Specimen (gm) 
Weight of Tare (gm) 
Weight of Water (gm) 
Weight of Dry Soil (gm) 

Moisture Content(%) 

Wet Weight-3/4" Sample (gm) 
Ory Weight• 3/4' Sample (gm) 
Wet Weight +3/4' Sample (gm) 
Ory Weight+ 3/4' Sample (gm) 
Total Dry Weight Sample (gm) 

Sieve Sieve 
Size Opening 

(mm) 

12· 300 
6" 150 
3' 75 
2· 50 

1 1,2· 37.5 
1. 25.0 

3/4" 19.0 
112· 12.50 
318" 9.50 
114 4.75 

#10 2.00 
#20 0.850 
#40 0.425 
#60 0.250 
#140 0.106 
#200 0.Q75 

Pan 

9 
1389.40 
1232.30 
202.31 
157.10 

1029.99 

15.3 

NA 
97.8 

NA 
0.00 
NA 

Wgt.of Soil 
Retained 

(om) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.86 
3.02 
10.53 
20.52 
15.20 
16.91 
23.14 
6.62 

932.19 

Water Content of Retained 314" Material 

Tare No. 
Wgt.Tare + Wet Specimen (gm) 
Wgt.Tare + Dry Specimen (gm) 
Weight of Tare (gm) 
Weight of Water (gm) 
Weight of Ory Soil (gm) 

Moisture Content (%) 

Weight of the Dry Specimen (gm) 
Weight of minus #200 material (gm) 
Weight of plus #200 material (gm) 

Percent Accumulated Percent 
Retained Percent Finer 

Retained 
(%) (%) (%) 
0.00 0.00 100.00 
0.00 0.00 100.00 
0.00 0.00 100.00 
0.00 0.00 100.00 
0.00 0.00 100.00 
0.00 0.00 100.00 
0.00 0.00 100.00 
0.00 0.00 100.00 
0.18 0.18 99.82 
0.29 0.47 99.53 
1.02 1.50 98.50 
1.99 3.49 96.51 
1.48 4.96 95.04 
1.64 6.61 93.39 
2.25 8.85 91 .15 
0.64 9.50 90.50 

90.50 100.00 . 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

1029.99 
932.19 

97.80 

Accumulated 

Percent 
Finer 

(%) 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
99.82 
99.53 
98.50 
96.51 
95.04 
93.39 
91.15 
90.50 

. 

Tested By BK Date 10/4/12 Checked By Date \~-5-12 
page2of 2 OCH: Cf, SlC DATE 8-2~-N ~EVISION, 2 
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ATTERBERG LIMITS 
ASTM O 4318-10 / MSHTO T89 {SOP- S4A) 

Client GAJ CONSULTANTS Boring No. BTP-15 
Client Reference Trimble County Sta LF C100764.00 Depth (ft) 1.9-5.0 
Project No. 2012-167-02 Sample No. BTP-15A 
Lab ID 2012-167-02-04 Soil Description BROWN LEAN CLAY 
Note: The uses symbol used with this test refers only to the minus No. 40 ( Minus No. •O sieve malerial. Alrdried) 

si&ve material. S&& th& "Si&V& and Hydrometer Analysis" graph page for th& compl&te mater/al description . 

Liquid Limit Test 1 2 3 
M 

Tare Number 120 133 396 u 
Wt. of Tare & WS (gm) 40.85 40.73 39.21 L 
Wt. of Tare & OS (gm) 35.87 35.95 34.38 T 
Wt. of Tare (gm) 17.87 18.92 17.69 I 
Wt. of Water (gm) 5.0 4.8 4.8 p 
Wt. ofDS (gm) 18.0 17.0 16.7 0 

I 
Moisture Content(%) 27.6 28.1 28.9 N 
Number of Blows 29 23 18 T 

Plastic Limit Test 1 2 Range Test Results 

Tare Number 268 335 Liquid Limit(%) 28 
Wt. of Tare & WS (gm) 22.40 25.80 
WI. of Tare & OS (gm) 21.58 24.96 Plastic Limit(%) 16 
Wt. of Tare (gm) 16.39 19.73 
Wt. of Water (gm) 0.8 0.8 Plasticity Index (o/o) 12 
Wt. of OS (gm) 5.2 5.2 

USCSSymbol CL 
Moisture Content (%) 15.8 16.1 -0.3 
Note: The acceptable range oflhe two Moisture contents is :t 2.6 

Flow Curve 

. I I: ---[- ·l·-

2e -- -·L. t 
27 · - - •• 1--

: I - I i- .. 
, I I . 

- -~ [ ltr 1· ~; ~ -
i ! I : 

23 ... • i t· i [ i-: I 
22 __ !-·· + 1 -~H , r 
21 ..• ,. L L L ! •I 

I I'' i 

29 

-I 
' 

10 

Numbar of Bio-

Tested By JP Date 
page f of 1 DCN: Cl -548 

Plasticity Chart 

80 ,-----,-----,.-.....-----~--~ 

~ :: ____ -_-_-c~1~ ·l CH - -

f 30 --- ---,- - - .Y 1 ·MH·. 
" I • I iL 20 r·-.~ ... -·--•---

10 ___ J·ss -;- --L--
1 I 

o - -,,-~---M=L~- ------ ---' 
100 0 I 20 •o eo 80 100 

CL- ML Liquid Limit ('/41 

1014112 Checked By Date 
DATE: 12120/06 REVISION: 3 
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Client 
Client Reference 
Project No. 
Lab ID 

uses 

SIEVE ANALYSIS 
ASTM D 422-63 (2007) SOP-S3 

GAi CONSULTANTS 
TRIMBLE COUNTY ST A LF C 100784.00 
2012-167-02 
2012-167-02-05 

SIEVE ANALYSIS 
gravel sand 

12" 6" 3" 3/4" 3/8" #4 #10 #20 #40 

100 

90 

' 
80 

70 

~ 
Cl 

~ 
60 

,., 
m 
.; 
C 

50 

;;: 

"' ., 
t! 40 : 

Boring No. 
Depth (It) 
Sample No. 
Soil Color 

#140 #200 

\ 
\ 

BTP-15 
6.0-12.0 
BTP-158 
RED 

HYDROMETER 
silt and clay 

30 i+H++-+-

1 

• '-~---+H+'-1'-1-+-+--- l+++++--+-+
1

-+-·-- l+++Hf-+-·+-+--~l+HI-...+· ~- - - · H++-l-+-+-+-1---l 

............ ~, , : I • t- I I ~r LI-I-I-'-'-'--'-- -
20 

10 

0 

i , i ~- ! ! I ,1 1 I , 1 ! ' ! 1 1 ,I i ~ ! .. _ rt( 't 1! rr1 --,rr lit Ii • 11 ·1 ........ , .... ~ 1 

1000 100 10 , 
Partlcle Oiametef' (mm) 

0.1 0,01 0,001 

USCSSymbol CL, TESTED 

USCS Clas!liflcatlon LEAN CLAY WITH SAND 

Tested By BK Date 10/4/12 Checked By Date \~-S-) '1 
page 1 of 2 OCN, cr-53C 0ATI 6-2~-H flEYIS<ON, 2 
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Client 
Client Reference 
Project No. 
Lab ID 

WASH SIEVE ANALYSIS 
ASTM D 422-63 (2007) SOP-S3 

GAi CONSULTANTS 
TRIMBLE COUNTY STA LF C100784.00 
2012-167-02 
2012-167-02-05 

Boring No. 
Depth (It) 
Sample No. 
Soil Color 

BTP-15 
6.0-12.0 
BTP-15B 
RED 

Moisture Content of Passmq 3/4' Material Water Content ot Retained 314 • Material 

Tare No. 46 Tare No. 
Wgt.Tare + Wet Specimen (gm) 1266.90 Wgt.Tare + Wet Specimen (gm) 
Wgt.Tare + Dry Specimen (gm) 1076.90 Wgt.Tare + Dry Specimen (gm) 
Weight of Tare (gm) 205.40 Weight of Tare (gm) 
Weight of Water (gm) 190.00 Weight of Water (gm) 
Weight of Dry Soil (gm) 871.50 Weight of Dry Soil (gm) 

Moisture Content (%) 21.8 Moisture Content (%) 

Wet Weight -3/4" Sample (gm) NA Weight of the Dry Specimen (gm) 
Dry Weight • 3/4" Sample (gm) 254.7 Weight of minus #200 material (gm) 
Wet Weight +3/4' Sample (gm) NA Weight of plus #200 material (gm) 
Dry Weight+ 3/4" Sample (gm) 0.00 
Total Dry Weight Sample (gm) NA 

Sieve Sieve Wgt.of Soil Percent Accumulated Percent 
Size Opening Retained Retained Percent Finer 

(mm) Retained 
(qm) (%) (%) (%) 

12" 300 0.00 0.00 0.00 100.00 
6" 150 0 .00 0.00 0.00 100.00 
3• 75 0.00 0.00 0.00 100.00 
2· 50 0.00 0.00 0.00 100.00 

1 1,2· 37.5 0 .00 0.00 0.00 100.00 
1. 25.0 0.00 0.00 0.00 100.00 

3/4" 19,0 0.00 0.00 0.00 100.00 
1/2' 12.50 1.89 0.22 0.22 99.78 
3/8" 9.50 3.89 0.45 0.66 99.34 
#4 4.75 8.48 0.97 1.64 98.36 
#10 2.00 17.62 2.02 3.66 96.34 
#20 0.850 24 .48 2.81 6.47 93.53 
#40 0.425 30.88 3.54 10.01 89.99 
#60 0.250 56.15 6.44 16.45 83.55 

#140 0.106 86.36 9.91 26.36 73.64 
11200 0.075 24.99 2.87 29.23 70.77 

Pan 616.76 70.77 100.00 -

Tested By BK Date 10/4/12 Checked By 1h{ 
page2 of2 OCH, CT S3C DATf 6-2~-N AEYISIDN, 2 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

871.50 
616.76 
254.74 

Accumulated 

Percent 
Finer 

(%) 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
99.78 
99.34 
98.36 
96.34 
93.53 
89.99 
83.55 
73.84 
70.77 

. 
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A TTERBERG LIMITS 
ASTM D 4318-10 / AASHTO T89 (SOP - S4A) 

Client GAi CONSULTANTS Boring No. BTP-15 
Client Reference Trimble County Sta LF C100784.00 Depth (ft) 6.0-12.0 
Project No. 2012-167-02 Sample No. BTP-15B 
Lab ID 2012-167-02-05 Soil Description RED LEAN CLAY 
Note: The USCS symbol used with this t&st r&fers only to the minus No, 40 ( Minus No. 40 sieve material, Airdrie<!) 
slev& material. See the -sieve and Hydrometer Analysis- graph page for the comp/ere mater/al description. 

Liquid Limit Test 1 2 3 
M 

Tare Number 378 400 425 u 
Wt. of Tare & WS (gm) 3601 41.98 35.35 L 
Wt. of Tare & OS (gm) 29.68 35.22 29.78 T 
Wt. of Tare (gm) 12.38 15.69 14.04 I 
Wt. of Water (gm) 6.3 6.8 5.6 p 

Wt of OS (gm) 17.3 19.5 15.7 0 
I 

Moisture Content(%) 36.6 34.6 35.4 N 
Number of Blows 31 23 16 T 

Plastic Limit Test 1 2 Range Test Results 

Tare Number 383 386 Liquid Limit(%) 36 
Wt. of Tare & WS (gm) 24.97 26.83 
Wt. of Tare & OS (gm) 23.87 25.82 Plastic Limit(%) 20 
WI. of Tare (gm) 18.56 20.62 
Wt. of Water (gm) 1.1 1.0 Plasticity Index (%) 16 
Wt. of OS (gm) 5.3 5.2 

uses symbol CL 
Moisture Content(%) 20.7 19.4 1.3 
Note: The acceptable ranae of the two Moisture contents is± 2.6 

Tested By 

page 1 of 1 

Flow Curve 

10 

Number of Blows 

JP Date 
OCN: CT-$48 

100 

Plasticity Chart 

60 ,-----.----,--....--...-----.---~ 

50 - --- - · - ·-
CL 

MH 

_ I_ --- - ·---

o ._,_._,___.__--'M.,.L......__...__...__ __ __,_ __ _, 

o; 
CL•ML 

20 40 60 

Liquid Limit f¾) 
80 100 

10/4112 Checked By Date 
0,1,TE: 12/20/06 RE\IISION: 3 
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Client 
Client Reference 
Project No. 
Lab ID 

Visual Description 

MOISTURE DENSITY RELATIONSHIP 
ASTM 0698-12 SOP-S12 

GAi CONSULTANTS 
TRIMBLE COUNTY CCR LF C100784.03 
2012-167-03 
2012-167-03-03 

BROWN CLAY 

Optimum Water Content 
Maximum Dry Density 

Boring No. 
Depth (ft) 
Sample No. 
Test Method 

17.1 
107.5 

BTP-15 
6.0-12.0 
BTP-15B 
STANDARD 

120 -,------- ----.-----------,--------- -..--- ---- ---, 

~ 
.e 

11 5 

110 

?;- 105 
'ii, 
C 
Cl) 

a 

100 

95 · 1. 
1 
I 

I 

I 
I 

I 

Specific Gravity 
Assumed 

2.70 

90 +--- t---t- -+---+-- +--t------4- -+-- -+--+---<t---t--+---t-- +----+---+---+---I 

10 15 20 25 30 

Water Content (¾) 

Tested By JP Date 1116112 Checked By 
page 1 of 2 OCNCT s,2 (J/IJf 8/JIORf'VISJO/v IJ 
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Client 
Client Reference 
Project No 
Lab ID 

Visual Description 

MOISTURE - DENSITY RELATIONSHIP 
ASTM D698-12 SOP-S12 

GAi CONSULTANTS 
TRIMBLE COUNTY CCR LF C 100784.03 
2012-167-03 
2012-167-03-03 

BROWN CLAY 

Boring No. 
Depth {ft) 
Sample No. 

Total Weight of the Sample {gm) NA TestType 
As Received Water Content{%) NA Rammer W eight {lbs) 

Assumed Specific Gravity 2.70 Rammer Drop (in) 
Rammer Type 

Percent Retained on 3/4" NA Machine ID 
Percent Retained on 3/8" NA Mold ID 

Percent Retained on #4 NA Mold diameter 
Oversize Material Not included W eight of the Mold 
Procedure Used B Volume of the Mold(cc) 

Mold I Specimen 

Point No. 1 2 3 4 
Wt. of Mold & WS {gm) 6002 6083 6148 6114 
Wt.of Mold (gm) 4242 4242 4242 4242 
Wt. ofWS 1760 1841 1906 1872 
Mold Volume (cc) 944 944 944 944 

Moisture Content/ Density 

Tare Number 601 555 905 1724 
Wt. ofTare & WS (gm) 449.00 489.70 590.80 567.70 
Wt. of Tare & DS (gm) 406 20 435.20 519. 70 484.80 
Wt of Tare (gm) 85.86 81 .70 110.03 82.88 
Wt. of W ater (gm) 42.80 54.50 71.10 82.90 
Wt. of OS (cim ) 320.34 353.50 409.67 401 .92 

Wet Density (gm/cc) 1.86 1.95 2.02 1.98 
Wet Density (pcf) 116.3 121.7 126.0 123.7 
Moisture Content(%) 13.4 15.4 17.4 20.6 
Ory Density (pcf) 102.6 105.4 107.4 102.6 

Zero Air Voids 

17.0 22.0 27.0 
115.5 105.7 97.4 

Tested By JP Date 11/6/12 Cliecked By 

BTP-15 
6.0-12.0 
BTP-15B 

STANDARD 

5.5 
12 

MECHANICAL 

G 441 
G 1031 

4" 
4242 

944 

5 
6066 
4242 

1824 
944 

870 
69580 
58700 
10983 
108.80 
477.17 

1.93 
120.6 
22.8 
98.2 

page 2ot 2 0(:N CT,f:;ILD,Ht: Ol'Jlt ✓.REVJSION t.l 1 I ,.,,,.,,,,,~t/i,.~1,m,r•t,l'Nl\·/r_J t/f lf'. l/1/ll'Jr. r,,,,·r,,, 11 
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Client 
Client Project 
Project No. 
Lab ID No. 

30.D 

25.0 

.,E 
t.) 

20.0 
~ 
0 
...J 15.0 IL 
...J 
<: 
t-- 10.0 
0 
t--

5.0 

0.0 
0.0 

1.0E-04 

t.) .. 
!!1. 
E 
t.) 

~ 
t--
:J 1 OE-05 
ci:i 
<: w 
::!: 
a:: 
w 
0.. 

1.0E-06 

0.00 

PERMEABILITY TEST 
ASTM D 5084-10 
(SOP-S22A & S22B) 

GAi CONSULTANTS Boring No. 
TRIMBLE COUNTY CCR LF C1007 Depth (ft) 
2012-167-03 Sample No. 
2012-167-03-03 

BTP-15 
6.0-12.0 
BTP-15B 

AVERAGE PERMEABILITY= 1.9E-06 cm/sec@ 20°c 
AVERAGE PERMEABILITY= 1.9E-08 m/sec@20°C 

TOTAL FLOW vs. ELAPSED TIME 

0.5 1 0 1.5 2.0 2.5 3.0 3.5 4.0 

ELAPSED TIME, hrs 

--+-- INFLOW ----OUTFLOW 

4.5 

PORE VOLUMES EXCHANGED vs. PERMEABILITY 

• • .~-- • • • • •• • 

0.02 0.04 0 06 0.08 0.10 0 12 014 

PORE VOLUMES EXCHANGED 

5.0 

016 

Tested By: TRE Date: 11127112 Checked By: [b( < Date: I? ~tJ-j J 
Page1of3 DCN C T -22 DAT!: 71111£1 REVISION ~ C \MSOF f. lCl:;.Ui xcP-I\Pcrms\N{)Yember 201 2\[1 G7P1 XLS)Sr\rn=t1 
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PERMEABILITY TEST 
ASTM D 5084-10 

(SOP-S22A & S22B) 

Client GAi CONSULTANTS Boring No. BTP-15 
Client Project 
Project No. 
Lab ID No. 

TRIMBLE COUNTY CCR LF C100784.03 Depth (ft.) 6.0-12.0 
2012-167-03 Sample No. BTP-15B 
2012-167-03-03 

Visual Description: 

MOISTURE CONTENT: 

Tare Number 
Wt. of Tare & WS (gm.) 
Wt. of Tare & DS (gm.) 
Wt. of Tare (gm.) 
Wt. of Water (gm.) 
Wt. of DS (gm.) 

Moisture Content (%) 

SPECIMEN: 

Wt. ofTube & WS (gm.) 
Wt. of Tube (gm.) 
Wt. of WS (calc.)(gm.) 
Length 1 (in.) 
Length 2 (in.) 
Length 3 (in.) 
Top Diameter (in.) 
Middle Diameter (in.) 
Bottom Diameter (in.) 

Average Length (in.) 

Average Area (in. 2 ) 

Sample Volume (cm3
) 

Unit Wet 1/1/t (gm./ cm3
) 

Unit Wet Wt. (pct) 
Unit Dry wt. (pcf) 

Unit Dry Wt. (gm./ cm3
) 

Void Ratio, e 
Poros ity, n 

Pore Volume (cm3 
) 

BROWN SANDY CLAY 

Specific Gravity 

Sample Condition 

BEFORE TEST 

910 
395.46 
352.01 
110.06 
43.45 

241.95 

18.0 

BEFORE TEST 

2161.00 
1344.00 
817.00 

3.989 
3.989 
3.989 
2.870 
2.870 
2.870 

3.99 

6.47 

422.93 

1.93 
120,6 
102.2 

1.64 
0.65 
0.39 

166.4 
Total Wgt. Of Sample After Test 

Tested By: TRE Date: 11/27/12 Checked By: ~~ . 

2.70 Assumed 

Remolded 

AFTER TEST 

877 
625,93 
538.30 
109.97 
87.63 

428.33 

20.5 

AFTER TEST 

NA 
NA 

834.32 
3.918 
3.905 
3.920 
2.880 
2.875 
2.870 

3.91 

6.49 

416.41 

2.00 
125.1 
103.8 
1.66 
0.62 
0.38 

159.9 
848 2 

Date: \~ -I o-1'.J. 
Page 2 of 3 DCN CT-12 UATE 21211 D REVIS~ON 9 C \MSOf"r-IcE~f;,:c.el\Ps-rm.s\No..,emher 2'112l[1 57 P1 XL SiSh~r.I1 
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Client 
Client ProJect 
Project No. 
Lab ID No. 

PERMEABILITY TEST 
ASTM D 5084-10 
(SOP-S22A & S22B) 

GAi CONSULTANTS Boring No. BTP-15 
TRIMBLE COUNTY CCR LF C100784.03 Depth (ft.} 6.0-12.0 
2012-167-03 Sample No BTP-15B 
2012-167-03-03 

Pressure Heads (Constant) Final Sample Dimensions 
Top Cap (psi} 67.5 Sample Length (cm), L 9.94 
Bottom Cap (psi} 70.0 Sample Diameter (cm) 7.30 
Cell (psi} 75.0 Sample Area (cm2 

), A 41.88 
Total Pressure Head (cm} 175.8 Inflow Buretta Area (cm2 

), a-in 0.875 
Hydraulic Gradient 17.68 Outflow Surette Area (cm'), a-out 0.961 

B Parameter(%} 95 

AVERAGE PERMEABILITY= 1.9E-06 cm/sec @20°C 
AVERAGE PERMEABILITY= 1.9E-08 m/sec@20°C 

DATE TIME ELAPSED TOTAL TOTAL TOTAL FLOW TEMP. INCREMENTAL 
TIME INFLOW OUTFLOW HEAD PERMEABILITY 

t h ( O flow) @20°C 
{mmlddlyy) (hr) (min) (hr) {cm~1 {cm~J (cm) ( 1 stop } (OC) {cm/sec) 

11/29112 11 51 0.0 0.0 0.0 195.5 0 20.1 NA 
11129/12 12 31 0.7 3.5 4.4 186.9 0 203 2.0E-06 
11/29/12 13 51 2.0 10.5 11.5 171.6 0 20.3 1.9E-06 
11129/12 14 9 2.3 12.2 13.3 167.8 0 20.3 2.2E-06 
11/29/12 15 3 3.2 16.4 17.5 158.6 0 20.3 1.9E-06 
11129/12 15 54 4.0 20.2 21.3 150.3 20.3 1,9E-06 
11/29/12 16 7 4.0 20.2 21.3 194,3 0 20.0 NA 
11/29/12 16 18 42 21.2 22.4 192.0 0 20.0 1.9E-06 
11129/12 16 36 4.5 22.9 24.1 188.3 1 20.0 2.0E-06 

Tested By TRE Date: 11/27112 Checked By 
Page 3 of 3 OCN C 1-2'2 OATf' 2r.mo RE::VISION 9 C ',.MSOFFICHl..:c:elll't!t'Tl':>I.No~t:mDcr ✓D1..'\(1fi7P1 XI SjSh~e,~ 
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Client 
Client Reference 
Project No. 
Lab ID 

uses 

SIEVE ANALYSIS 
ASTM D 422-63 (2007) SOP-S3 

GAi CONSULTANTS 
TRIMBLE COUNTY STA LF C100784.00 
2012-167-02 
2012-167·02-06 

SIEVE ANALYSIS 
gravel sand 

Boring No. 
Depth (ft) 
Sample No. 
Soil Color 

BTP-16 
1.0-5.0 
8TP-16A 
BROWN 

HYDROMETER 
silt and clay 

12" 6" 3" 3/4" 3/8" #4 #10 #20 #40 #140 1200 

80 +1++++-l-l--f---l+-l++++-f--+--l+H++-+-1-f--l+i-l+-l-l---l---l---lc!++++- +-·-t--l---+t+l++ +-+-+---I 

70 -l+l-l,-l-l-+-l,--I---H-l-l++++-+·--11+1++++--+-+- -H-J+I-H-+-+---l-J++.1-1--11-+-· -·H+l-+-1-+--l-f-..j 

~ o, 60 ....._,. ,....,-,.__..,_ ___ 1-1--1--f-l-.+ -+--_,...._.... .,_ - - - ---1-1-1-l-l-4-l--l-• -t----,H+l-++-I -.-· ~·-· '--f-- - -

~ 
>, 
Cll 
.; 50 -H+l-l-i--+-1--+-
c 

- ~ - L..._ ·-1--- H•l+l•+··- ~ ---~1+1-,H-11-+-·-+---· L---. ~ --

u: 
c .. 
I:? 40 H++++- t-+--t---'-1.W...-1-.. -•f--+tH+~ ---~-H++++--l--+ 

rf-, a.. 

: j n~; ~~I :I-~ 
1
•1 ! ,f : I 1111 O • 
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1000 100 10 

uses Symbol CL, TESTED 

uses Clusificatlon LEAN CLAY 

Tested By BK Dale 

1-+-l--·-H++H-1---1-~ •.• 
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I I I ! 
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1 I I , 
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I : 1 
I I fl i I 
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l 1, . 1 ! ! ! ! ill i i ! I I · I I I 

I 0.1 0.01 0.001 
Particle Diameter (mm) 

10/4/12 Checked By Date \C) ~5-1 :J, 
page 1 ot 2 OCH, CT-$3C DAff t -2!<-98 REVISION: 2 

544 Braddock Avenue • East Pittsburgh, PA 15112 • 412-823-7600 • FAX 412-823·8999 • www.geotechnics.net 



Case No. 2022-00402 
Attachment to Response to MCFC-2 Question No. 3 
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WASH SIEVE ANALYSIS 
ASTM O 422-63 (2007) SOP-S3 

Client GAi CONSULT ANTS 
Client Reference 
Project No. 
LablD 

TRIMBLE COUNTY STA LF C100784.00 
2012-167-02 

Boring No. 
Depth (ft) 
Sample No. 
Soil Color 

BTP-16 
1.0-5.0 
8TP-16A 
BROWN 2012-167-02-06 

Moisture Content of Passino 3/4" Material 

Tare No. 
Wgt.Tare + Wet Specimen (gm) 
Wgt.Tare + Dry Specimen (gm) 
Weight of Tare (gm) 
Weight of Water (gm) 
Weight of Dry Soil (gm) 

Moisture Content (%) 

Wet Weight -3/4' Sample (gm) 
Dry Weight - 314" Sample (gm) 
Wet Weight +314" Sample (gm) 
Dry Weight + 3/4" Sample (gm) 
Total Dry Weight Sample (gm) 

Sieve Sieve 
Size Opening 

(mm) 

12· 300 
6" 150 
3" 75 
2· 50 

1 112· 37.5 
1. 25.0 

314' 19.0 
112· 12.50 
3/8" 9.50 
#4 4.75 
#10 2.00 
#20 0.850 
#40 0.425 
#60 0.250 

#140 0.106 
#200 0.Q75 

Pan -

25 
1392.90 
1240.90 
203.86 
152.00 

1037.04 

14.7 

NA 
14.8 

NA 
0.00 

NA 

Wgt.of Soil 
Retained 

(om) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.34 
1.32 
2.24 
3.40 
5.11 
2.37 

1022.26 

Water Content of Retained 3/4" Material 

Tare No. 
Wgt.Tare + Wet Specimen (gm) 
Wgt.Tare + Dry Specimen (gm) 
Weight ofTare (gm) 
Weight of Water (gm) 
Weight of Dry Soil (gm) 

Moisture Content (%) 

Weight of the Dry Specimen (gm) 
Weight of minus #200 material (gm) 
Weight of plus #200 material (gm) 

Percent Accumulated Percent 
Retained Percent Finer 

Retained 
(%) (%) (%) 
0.00 0.00 100.00 
0.00 0.00 100.00 
0.00 0.00 100.00 
0.00 0.00 100.00 
0.00 0.00 100.00 
0.00 0.00 100.00 
0.00 0 .00 100.00 
0.00 0.00 100.00 
0.00 0.00 100.00 
0.00 0.00 100.00 
0.03 0.03 99.97 
0.13 0.16 99.84 
0.22 0.38 99.62 
0.33 0.70 99.30 
0.49 1.20 98.80 
0.23 1.43 98.57 

98.57 100.00 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

1037.04 
1022.26 

14.78 

Accumulated 

Percent 
Finer 

(%) 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
-100.00 
100.00 
100.00 
100.00 
99.97 
99.84 
99.62 
99.30 
98.80 
98.57 

. 
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Case No. 2022-00402 
Attachment to Response to MCFC-2 Question No. 3 

Page 189 of 470 
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ATTERBERG LIMITS 
ASTM D 4318-10 / AASHTO T89 (SOP • S4A) 

Client GAi CONSULTANTS Boring No. 
Client Reference Trimble County Sta LF C 100784.00 Depth (ft) 
Project No. 2012-167-02 Sample No. 
Lab ID 2012-167-02-06 Soil Oescriptlon 

BTP-16 
1-5 
BTP-16A 
BROWN LEAN CLAY 

Note: The uses symbol used with this test refers only to th• minus No. 40 ( Minus No. 40 sieve malerial. Airdried) 
. S "S d H d A I I • h fa th sieve material. Hthe /wean y rometer nayss grap page r e comp ete mate , esc pton I rtld rll 

Liquid Limit Test 1 2 3 
M 

Tare Number 115 143 313 u 
Wt. of Tare & WS (gm) 41 .65 48.58 42.57 L 
Wt. ofTare & DS (gm) 35.72 40.88 35.60 T 
Wt. ofTare (gm) 19.18 19.97 18.41 I 
Wt. of Water (gm) 5.9 7.7 7.0 p 
Wt. of OS (gm) 16.5 20.9 17.2 0 

I 
Moisture Content (%) 35.9 36.8 40.5 N 
Number of Blows 30 23 17 T 

Plastic Limit Test 1 2 Range Test Results 

Tare Number 109 367 Liquid Limit(%) 37 
Wt. of Tare & WS (gm) 21.57 26.77 
Wt. of Tare & OS (gm) 20.50 25.67 Piastre Limit (%) 21 
WI. of Tare (gm) 15.54 20.37 
Wt. of Water (gm) 1.1 1.1 Plasticlty Index (%) 16 
Wt. of DS (gm) 5.0 5.3 

USCSSymbol CL 
Moisture Content(%) 21.6 20.8 0.8 
Note: The acceptable range of the two Moisture contents is ± 2. 6 

Flow Curve Plasticity Chart 

60,-----.----.---,,--~--~--~ 

50 --~1-
CL 

,., ,.. -·· - I, • 

10 1-----+ 

I MH 
I 

..... I . 

· i - -· L ___ _ 
! 

0 ---~-~M=L~~~-' - ---'-- -~ 
10 

Numti.r of Bio-
100 20 

CL- ML 
•o 60 80 

Liquid Limit t•I.) 
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Case No. 2022-00402 
Attachment to Response to MCFC-2 Question No. 3 
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Client 
Client Reference 
Project No. 
Lab ID 

uses 

SIEVE ANALYSIS 
ASTM D 422-63 (2007) SOP-S3 

GAi CONSULT ANTS 
TRIMBLE COUNTY STA LF C100784.00 
2012-167-02 
2012-167-02-07 

SIEVE ANALYSIS 
gravel sand 

12" 6" 3" 314• 318" #,& #10 #20 *"O 
100 

90 

80 

70 

:la 60 "' I 
>, 

Boring No. 
Depth (ft) 
Sample No. 
Soil Color 

#140 #200 

BTP-17 
1.0-5.0 
BTP-17A 
BROWN 

HYDROMETER 
silt and clay 

Ill 

/ii 50 -1-1--1-~l-l-l-----+--i---1-1~-1-++-1--l--l------ ·l+!-l+-1--H-+- -l+,>-i+-l-++-4--- +1-H,++-·1-+-- i--- H--HH- +-+--+-- 1 
C 
il: 
c 
~ 
:. 

40 

30 1+-H-l-4--l--l- f- - 1-HI-H-!--1--l--+---+ l+++-+-l--l--+-- 11-1-1-+-!--1-1---l-- - •-J+~-I+ ~-~ --+- --

20 

10 
: i 

I 
rr r-

I i 
0 
1000 100 10 1 

Particle Diame1er (mm) 
0.1 0,01 0.001 

USCSSymbol CL, TESTED 

USCS Classification LEAN CLAY 

Tested By BK Date 10/4/12 Checked By Date ID -5- I 'J 
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Case No. 2022-00402 
Attachment to Response to MCFC-2 Question No. 3 
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WASH SIEVE ANALYSIS 
ASTM D 422-63 (2007) SOP-S3 

Client GAi CONSULT ANTS 
Client Reference 
Project No. 

TRIMBLE COUNTY STA LF C100784.00 
2012-167-02 

Boring No. 
Depth (ft) 
Sample No. 
Soil Color 

BTP-17 
1.0-5.0 
BTP-17A 
BROWN Lab ID 2012-167-02-07 

Moisture Content of Passing 3/4" Material 

Tare No. 
Wgt.Tare + Wet Specimen (gm) 
Wgt.Tare + Dry Specimen (gm) 
Weight of Tare (gm) 
Weight of Water (gm) 
Weight of Dry Soil (gm) 

Moisture Content (%) 

Wet Weight -3/4" Sample (gm) 
Dry Weight• 3/4" Sample (gm) 
Wet Weight +3/4' Sample (gm) 
Dry Weight + 3/4" Sample (gm) 
Total Dry Weight Sample (gm) 

Sieve Sieve 
Size Opening 

(mm) 

12· 300 
6" 150 
3' 75 
2" 50 

1 1/2" 37.5 
1" 25.0 

3/4" 19.0 
1/2' 12.50 
3/8" 9.50 
#4 4.75 

#10 2.00 
1120 0.850 
#40 0.425 
#60 0.250 

#140 0.106 
#200 0.075 

Pan 

697 
1314.10 
1140.50 

99.11 
173.60 

1041.39 

16.7 

NA 
60.6 

NA 
0.00 

NA 

Wgt.of Soil 
Retained 

(om) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.29 
1.28 
4.63 
9.88 
15.34 
22.49 
6.69 

980.79 

Water Content of Retained 314" Material 

Tare No. 
Wgt.Tare + Wet Specimen (gm) 
Wgt. Tare+ Dry Specimen (gm) 
Weight of Tare (gm) 
Weight of Water (gm) 
Weight of Dry Soil (gm) 

Moisture Content (%) 

Weight of the Dry Specimen (gm) 
Weight of minus #200 material (gm) 
Weight of plus #200 material (gm) 

Percent Accumulated Percent 
Retained Percent Finer 

Retained 
(%) (%) (%) 

0 .00 0.00 100.00 
0.00 0.00 100.00 
0.00 0.00 100.00 
0.00 0.00 100.00 
0.00 0.00 100.00 
0.00 0.00 100.00 
o.oo 0.00 100.00 
0.00 0.00 100.00 
0.00 0.00 100.00 
0.03 0.03 99.97 
0.12 0.15 99.85 
0.44 0.60 99.40 
0.95 1.54 98.46 
1.47 3.02 96.98 
2.16 5.18 94.82 
0.64 5.82 94.18 

94.18 100.00 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

1041.39 
980.79 
60.60 

Accumulated 

Percent 
Finer 

(%) 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
99.97 
99.85 
99.40 
98.46 
96.98 
94.82 
94.18 

. 
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A TTERBERG LIMITS 
ASTM O 4318-10 I AASHTO T89 (SOP · S4A) 

Client GAi CONSULTANTS Boring No. BTP-17 
Client Reference Trimble County Sta LF C100784.00 Depth (fl) 1-5 
Project No. 2012-167-02 Sample No. BTP-17A 
Lab ID 2012-167-02-07 Soil Description BROWN LEAN CLAY 
Note: The uses symbol used with this test refers 011ly to the minus No. 40 ( Minus No 40 sieve maIerial, Airdri~) 

sieve material. See the "Sieve a11d Hydrometer Analysts• graoh page for th• complete material description . 

Liquid Limit Test 1 2 3 
M 

Tare Number 397 419 426 u 
Wt. of Tare & WS (gm) 38.24 4325 41.49 L 
Wt. of Tare & OS (gm) 32.75 36.85 34,32 T 
Wt. of Tare (gm) 17.10 19.36 15.88 I 
Wt. of Water (gm) 5.5 6.4 7.2 p 
Wt. of OS (gm) 15.7 17.5 18.4 0 

I 
Moisture Content(%) 35.1 36.6 38.9 N 
Number of Blows 33 26 21 T 

Plastic Limit Test 1 2 Range Test Results 

Tare Number 365 366 Liquid Limit (%) 37 
Wt. of Tare & WS (gm) 20.22 23.63 
Wt. of Tare & OS (gm) 19.24 22.61 Plastic Limit (%) 19 
Wt. of Tare (gm) 13.98 17.08 
Wt. of Water (gm) 1.0 1.0 Plasticity Index (%) 18 
Wt. of OS (gm) 5.3 5.5 

uses Symbol CL 
Moisture Content (o/o) 18.6 18.4 0.2 
Note: The acceptable range of the two Moisture contents is ± 2. 6 
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Client 
Client Reference 
Project No. 
Lab ID 

uses 

SIEVE ANALYSIS 
ASTM D 422-63 (2007) SOP-S3 

GAi CONSULTANTS 
TRIMBLE COUNY ST A LF C 100784.00 
2012-167-02 
2012-167-02-08 

SIEVE ANALYSIS 
gravel sand 

12" 6" 3" 3/4" 318" #4 #10 #20 #40 

Boring No. 
Depth (ft) 
Sample No. 
Soil Color 

,uo 1200 

~ 

BTP-17 
6.5-10.0 
BTP-17B 
RED 

HYDROMETER 
sllt and cla 

80 +l+l-l+•l----t-l--- -l++-<1++-l-+-l--- -tl+ll++-l-+-l---~-1+11++-l-+--l-' -"'--1+1--11+-l----1--1---1--~•~--++--1-+-l----l ..., 

70 -H+-H-1-+-+---!----+l+H-+-+-l--+--f+H+++--1---+--l+l++-l-+--+--+---lif-l+-l-+--!-l--~- - 1-1-1-1--l----1~-1----l--1 

~ 50 
ii: 

I- -- - -•-l+l•t-H-1--1---f- -

•- -+--+---J+H-1-H--+---+-- H+f++-I- 1--H-+---+----

I 40 ~H-++-1+·+---1-----+l+++--l-+-f--+--l++l+!--+-~-+-- 1H-t+++-+-+-+--tH+t--l--f-

0 

-f----•1--- H+++-~1--1---1--1 
CL 

10 

30 H++-1--1--1-~- 1--- '--- '- - ,'-- I-IM-1-1--1-1-+-- -™1-+-1--l---l- 4--J•- ·-

20 Hl+·H-1--+-- +

1
--_,,._. . ._....._ . .,_ .• . _...____,.._....._.-"-/ +-1---1-H-l++-I-+ - i I • f c - ·-

I ' I i ! ! I ' l' I I ; I : ! I I I I 

n1,r11,,·11, r· lirll -I r i i r- l+l1 +- · i lt I [ j1··r ,~ ~I 
0 .,_,_.__..:...............__...,, i.;...I ,_ , ..,_....._._ ,i_..,..1 u....r....L.! ...... ! ...:...: _._1_.µ.i...+.JW.....:....l ...:...-1._.j.L.i..J,..LI.1...:...l .;...i -1.---LL.I ! u..i~' ...... 1.J...I.J-.~ 
1000 100 10 1 

Particle Diameter (mm) 
0.1 0 .01 0 .001 

USCSSymbol CL, TESTED 

USCS Classlflcation LEAN CLAY WITH SAND 

Tested By BK Date 10/3112 Checked By 
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Client 
Client Reference 
Project No. 
Lab ID 

WASH SIEVE ANALYSIS 
ASTM D 422-63 (2007) SOP-S3 

GAi CONSULTANTS 
TRIMBLE COUNY STA LF C100784.00 
2012-167-02 
2012-167-02-08 

Boring No. 
Depth (ft) 
Sample No. 
Soil Color 

BTP-17 
6.5-10.0 
BTP-178 
RED 

Moisture Content of Passing 3/4" Material Water Content of Retained 3/4" Material 

Tare No. 1653 Tare No. 
Wgt.Tare + Wet Specimen (gm) 1078.20 Wgt.Tare + Wet Specimen (gm) 
Wgt.Tare + Ory Specimen (gm) 893.00 Wgt.Tare + Dry Specimen (gm) 
Weight of Tare (gm) 91.61 Weight of Tare (gm) 
Weight of Water (gm) 185.20 Weight of Water (gm) 
Weight of Ory Soil (gm) 801.39 Weight of Dry Soil (gm) 

Moisture Content(%) 23.1 Moisture Content (%) 

Wet Weight -3/4' Sample (gm) NA Weight of the Dry Specimen (gm) 
Dry Weight - 3/4' Sample (gm) 204.4 Weight of minus #200 material (gm) 
Wet Weight +3/4' Sample (gm) NA Weight of plus #200 material (gm) 
Dry Weight+ 3/4' Sample (gm) 0.00 
Total Dry Weight Sample (gm) NA 

Sieve Sieve Wgt.of Soil Percent Accumulated Percent 
Size Opening Retained Retained Percent Finer 

(mm) Retained 
(gm) (%) (%) (%) 

12' 300 0.00 0.00 0.00 100.00 
6' 150 0.00 0.00 0.00 100.00 
3• 75 0.00 0.00 0 .00 100.00 
2· 50 0.00 0.00 0 .00 100.00 

1 1 /2' 37.5 0.00 0.00 0.00 100.00 
1' 25.0 0.00 0.00 0.00 100.00 

3/4' 19.0 0.00 0.00 0.00 100.00 
1,2· 12.50 0.00 0.00 0.00 100.00 
3/8" 9.50 2.43 0.30 0.30 99.70 
#4 4.75 5.98 0.75 1.05 98.95 

#10 2.00 14.20 1.77 2.82 97.18 
#20 0.850 15.56 1.94 4.76 95.24 
#40 0.425 25.88 3.23 7.99 92.01 
#60 0.250 45.35 5.66 13.65 86.35 
#140 0.106 74.02 9.24 22.89 77.11 
#200 0.075 20.94 2.61 25.50 74.50 

Pan - 597.03 74.50 100.00 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

801.39 
597.03 
204.36 

Accumulated 

Percent 
Finer 

(%) 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
99.70 
98.95 
97.18 
95.24 
92.01 
88.35 
n.11 
74.50 

. 

Tested By BK Date 10/3/12 Checked By Date \l>-Y-ld--
page2of 2 DCN, CT·S3C DATE • 2!-N lltVISIOII: Z C tlse1.s'G.a,.,cli OcKumt]tlfS'PflfNT O fLOCALJ'{60/J.XtS/ShtHfl 

544 Braddock Avenu4'! • East Pittsburgh, PA 15112 • 412-823-7600 • FAX 412·823·8999 • www.geotechnics.net 



Case No. 2022-00402 
Attachment to Response to MCFC-2 Question No. 3 
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ATTERBERG LIMITS 
ASTM O 4318-10 / AASHTO T89 (SOP - S4A) 

Client GAi CONSULTANTS Boring No. BTP-17 
Client Reference Trimble County Sta LF C100784.00 Depth (ft) 6.5-10.0 
Project No. 2012-167-02 Sample No. BTP-178 
Lab ID 2012-167-02-08 Soil Description BROWN LEAN CLAY 
Note: The USC$ symbol used with this test refers only to the minus No. 40 ( Minus No. 40 sieve malerial, Airdried) 

siev• material. See the ~sieve and Hydrometer Analysis" graph page for the completfl materlal description 

Liquid Limit Test 1 2 3 
M 

Tare Number 35 317 1882 u 
Wt. of Tare & WS (gm) 3926 41.74 42.96 L 
Wt. ofTare & OS (gm) 33.10 34.87 35.69 T 
Wt. of Tare (gm) 18.41 18.75 19.24 I 
Wt. of Water (gm) 6.2 6.9 7.3 p 
Wt. of OS (gm) 14.7 16.1 16.5 0 

I 
Moisture Content(¾) 41.9 42.6 44.2 N 
Number of Blows 32 26 20 T 

Plastic Limit Test 1 2 Range Test Results 

Tare Number 409 412 Liquid Limit(%) 43 
Wt. of Tare & WS (gm) 21 .02 25.58 
Wt. of Tare & DS (gm) 20.00 24.52 Plastic Limit(%) 20 
Wt. ofTare (gm) 14.88 19.42 
Wt. of Water (gm) 1.0 1. 1 Plasticity Index (%) 23 
Wt. of DS (gm) 5.1 5.1 

USCSSymbol CL 
Moisture Content (%) 19.9 20.8 --0.9 
Note: The acceotable ranoe of the two Moisture contents is± 2.6 

Flow Curve 

10 

Number of Blows 
100 

Plasticity Chart 
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Client 
Client Reference 
Project No. 
LabtD 

SIEVE ANALYSIS 
ASTM D 422-63 (2007) SOP-S3 

GAi CONSULTANTS 
TRIMBLE COUNTY STA LF C100784.00 
2012-167•02 
2012-167-02-09 

SIEVE ANALYSIS 
ravel sand 

12· 6" 3" 3/4" 318" #4 #10 #20 #40 

90 

80 

70 

I! 60 .... ,., 
j 
>, 

CII 

~ 
C 
ii: 

50 ~ --~ -

-C • I! :. 40 

I 

30 l+H++-1-+--+- - -

20 

I 
I 

' ' ! I 

to I ' ' I ' ~ r'· , · f-

'Iii I I l i I I I i 
0 I ! I l ' 

10 1 

Boring No. 
Depth (ft) 
Sample No. 
Soil Coto, 

11-40 ,200 

0.1 1000 100 
Particle Diameter (mml 

USCSSymbol CL, TESTED 

USCS Cla$s/ficatlon LEAN CLAY 

Tested By BK Date 10/4/12 Checked By 
page 1 of 2 OCN, CT-$3C DAT( e-z~-18 ~f VISIOH, 1 

BTP-18 
1.0·5.0 
BTP•18A 
BROWN 

HYDROMETER 
silt and clay 

0.01 0.001 

Date I~ -5- \ d 
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WASH SIEVE ANALYSIS 
ASTM D 422-63 (2007) SOP-S3 

Client GAi CONSULT ANTS 
Client Reference 
Project No. 

TRIMBLE COUNTY STA LF C 100784.00 
2012-167-02 

Boring No. 
Depth (ft) 
Sample No. 
Soil Color 

BTP-18 
1.0-5.0 
BTP-18A 
BROWN Lab ID 2012-167-02-09 

Moisture Content of Passing 3/4" Material 

Tare No. 
Wgt.Tare + Wet Specimen (gm) 
Wgt.Tare + Dry Specimen (gm) 
Weight of Tare (gm) 
Weight of Water (gm) 
Weight of Dry Soil (gm) 

Moisture Content (%) 

Wet Weight -3/4" Sample (gm) 
Dry Weight • 3/4" Sample (gm) 
Wet Weight +3/4" Sample (gm) 
Dry Weight+ 3/4" Sample (gm) 
Total Dry Weight Sample (gm) 

Sieve Sieve 
Size Opening 

(mm) 

12· 300 
6" 150 
3" 75 
2· 50 

11/2" 37.5 
1" 25.0 

3/4" 19.0 
112· 12.50 
3/8" 9.50 
#4 4.75 

#10 2.00 
#20 0.850 
#40 0.425 
#60 0.250 

#140 0.106 
#200 0.075 
Pan 

51 
1205.60 
1076.40 
201.42 
129.20 
874.98 

14.8 

NA 
15.0 

NA 
0.00 

NA 

Wgt.of Soil 
Retained 

(gm) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 .00 
0.00 
0.00 
0.22 
1.49 
2.75 
3.24 
4.85 
2.45 

859.98 

Water Content of Retained 3/4" Material 

Tare No. 
Wgt.Tare + Wet Specimen (gm) 
Wgt.Tare + Dry Specimen (gm) 
Weight of Tare (gm) 
Weight of Water (gm) 
Weight of Dry Soil (gm) 

Moisture Content (%) 

Weight of the Dry Specimen (gm) 
Weight of minus #200 material (gm) 
Weight of plus #200 material (gm) 

Percent Accumulated Percent 
Retained Percent Finer 

Retained 
(%) (%) (%) 
0.00 0.00 100.00 
0.00 0.00 100.00 
0.00 0.00 100.00 
0.00 0.00 100.00 
0.00 0.00 100.00 
0.00 0.00 100.00 
0.00 0.00 100.00 
0.00 0.00 100.00 
0.00 0.00 100.00 
0.00 0.00 100.00 
0.03 0.03 99.97 
0.17 0.20 99.80 
0.31 0.51 99.49 
0.37 0.88 99.12 
0.55 1.43 98.57 
0.28 1.71 98.29 

98.29 100.00 . 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

874.98 
859.98 
15.00 

Accumulated 

Percent 
Finer 

(%) 

100.00 
100.00 
100.00 
100.00 
100.00 
100,00 
100.00 
100.00 
100.00 
100.00 
99.97 
99.80 
99.49 
99.12 
98.57 
98.29 

. 

Tested By BK Date 10/4/12 Checked By Date \~-5-1;) 
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A TTERBERG LIMITS 
ASTM D 431&-10 / AASHTO T89 (SOP· S4A) 

Client GAi CONSULTANTS Boring No. BTP-18 
Client Reference Trimble County Sta LF C100784.00 Depth (ft) 1.0-5.0 
Project No. 2012·167·02 Sample No. BTP-18A 
Lab ID 2012·167-02-09 Soil Description BROWN LEAN CLAY 
Note: The USCS symbol used with this test refers only to the minus No. 40 ( Minus No. 40 sieve material. Airdned) 

sieve material. SH the •sieve and Hydrometer Analysis" graph page tor the complete material description . 

Liquid Limit Test 1 2 3 

Tare Number 53 346 401 
Wt .. of Tare & WS (gm) 40.16 44.07 43.71 
Wt. of Tare & OS (gm) 34.62 37.27 37.56 
Wt. of Tare (gm) 18.82 18.20 20.47 
Wt. of Water (gm) 5.5 6.8 6.2 
Wt. of OS (gm) 15.8 19.1 17.1 

Moisture Content (¾) 35.1 35.7 36.0 
Number of Blowa 33 27 20 

Plastic Limit Test 1 2 Range 

Tare Number 361 412 
Wt. of Tare & WS (gm) 23.35 25.75 
Wt. ofTare & OS (gm) 22.19 24.65 
Wt. of Tare (gm) 16.82 19.44 
Wt. of Water (gm) 1.2 1.1 
Wt. of OS (gm) 5.4 5.2 

Moisture Content (%) 21.6 21.1 0.5 
Note: The acceotable ranae of the two Moisture contents is ± 2. 6 

Flow Curve 

I 

36 --------}-·,· 

34 t--- 1-- - r-t · 
! . 

_n -- -, .. r I ~- r· 
! i' I ! I I I I ' g 30 -- I • ! • t I I I , •TI 

I I. ; . I I I : 
c.J I I ! ' I I I I I i I II I I 
) 2a - • • , r '" t- , · • · · r ·- r :-- r r ;-+ .. ! i I i ! I I! I I ! i I Ii I 
~u · - ·· r- ~ i..!' t I · -l--+ -1 H~!! 

i •• i , ! , I I ' : ! r 
22 -·+- i--+-1--r' t l --- -- ·- ·--~; ~L. 

50 

l 40 

i .i- 30 

:8 .. 
.!I 20 a. 

10 

M 
u 
L 
T 
I 
p 
0 
I 
N 
T 

Test Results 

Liquid Limit (%) 36 

Plastic Limit (%) 21 

Plasticity Index(¾) 15 

uses symbol CL 

Plasticity Chart 

! MH 
i 

-i-. 
24 ____ .L .t i.i. f-u1.! --{·--+ 1-r L~.

1
1 

I ' . i . :- ! ; I I Ii 
20 ..._ _ _.___.__.._._ .... • ....... ...._ _ __,,.__....__._ ............... • ...,· 

t----
0 ...__--'-:-'1 _ __,Ma.L::...._...__;._ __ ...,_ __ _, 

Tested By 
page 1 of 1 

10 

Number of Bio-

JP Date 

OCN: CT-S40 

100 o . 20 40 60 80 100 

CL•ML Liquid Limit (¾J 

1014112 Checked By Date \~-S-1 d 
DATE: 12/20/00 REVISION; 3 
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Client 
Client Reference 
Project No. 
Lab ID 

uses 

SIEVE ANALYSIS 
ASTM D 422-63 (2007) SOP-S3 

GAi CONSULTANTS 
TRIMBLE COUNTY ST A LF C 100784.00 
2012-167-02 
2012-167-02-10 

SIEVE ANALYSIS 
gravel sand 

12" 6" 3" 3/4" 3/8" #4 #10 #20 #40 

Boring No. 
Depth (ft) 
Sample No. 
Soil Color 

#140 #200 

BTP-18 
6.0-9.0 
BTP-18B 
BROWN 

HYDROMETER 
silt and clay 

90 -H+ll+l-+-l--1--4H+H-+--l-1f----i+H++-+--+-+--l-f+H-+l'(-+~-31.,.+---l+H-++-l-+-+-·- +1+1++•H-l---l 
~~ 

t 60 

I 
t-t--· • i---- - .l.- L--- --1+14-,l-1-1---1--1-- -HH+t-++-t--1--1+++-H - .___ ·· · - -

>, 

ID 

1000 100 10 1 
Particle Diameter (mm) 

0.1 001 0.001 

USCSSymbol CH, TESTED 

USCS Classification FAT CLAY WITH SAND 

Tes1ed By BK Date 10/4/12 Checked By Date I~-~-\ d, 
page 1 of 2 OCN, CT s,c OArE e -2>-H REVISION, 2 c . ,users·GIJc/{JC•'OoaJme•r&·P"'N' 0 (l0CAL!-/6J(;XLS/Sl,m,r1 
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Client 
Client Reference 
Project No. 
Lab ID 

WASH SIEVE ANALYSIS 
ASTM O 422·63 (2007) SOP·S3 

GAi CONSULTANTS 
TRIMBLE COUNTY STA LF C100784.00 
2012-167-02 
2012-167-02-10 

Boring No. 
Depth (ft) 
Sample No. 
Soil Color 

BTP-18 
6.0-9.0 
BTP-18B 
BROWN 

Moisture Con tent of Passing 3/4 • Material Water Content of Retained 314• Material 

Tare No. 54 Tare No. 
Wgt.Tare + Wet Specimen (gm) 1239.87 Wgt.Tare + Wet Specimen (gm) 
Wgt.Tare + Dry Specimen (gm) 1038.00 Wgt.Tare + Dry Specimen (gm) 
Weight of Tare (gm) 205.60 Weight of Tare (gm) 
Weight of Water (gm) 201 .87 Weight of Water (gm) 
Weight of Dry Soil (gm) 832.40 Weight of Dry Soil (gm) 

Moisture Content (%) 24.3 Moisture Content (%) 

Wet Weight -3/4" Sample (gm) NA Weight of the Dry Specimen (gm) 
Dry Weight • 3/4" Sample (gm) 136.7 Weight of minus #200 material (gm) 
Wet Weight+3/4" Sample (gm) NA Weight of plus #200 material (gm) 
Dry Weight+ 3/4" Sample (gm) 0.00 
Total Dry Weight Sample (gm) NA 

Sieve Sieve Wgtof Soil Percent Accumulated Percent 
Size Opening Retained Retained Percent Finer 

(mm) Retained 
(gm) (%) (%) (%) 

12· 300 0,00 0.00 0.00 100.00 
6" 150 0.00 0.00 0.00 100.00 
3· 75 0.00 0.00 0.00 100.00 
2· 50 0.00 0.00 0 .00 100.00 

1 1 /2" 37.5 0.00 0.00 0 .00 100.00 
1. 25.0 0.00 0 .00 0.00 100.00 

3/4" 19.0 0.00 0.00 0,00 100.00 
1/2" 12.50 0.00 0.00 0.00 100.00 
3/8" 9.50 6.04 0.73 0.73 99.27 
#4 4.75 10.36 1.24 1.97 98.03 
#10 2.00 21 .31 2.56 4.53 95.47 
#20 0.850 15.68 1.88 6.41 93,59 
#40 0.425 13.49 1.62 8.03 91.97 
#60 0.250 22.67 2.72 10,76 89.24 

#140 0.106 36.58 4.39 15.15 84,85 
#200 0.075 10.53 1.27 16.42 83.58 

Pan 695.74 83.58 100.00 . 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

832.40 
695.74 
136,66 

Accumulated 
Percent 
Finer 

(%) 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
99.27 
98.03 
95.47 
93.59 
91.97 
89.24 
8"-85 
83.58 

. 

Tested By BK Date 10/4/12 Checked By Date ,l\-5-ld: 
page 2 of 2 OCN: CT-S3C OAlf 6•2&-11 AEV1S.ON~ 2 C· u,,,,,c..,,.,..Dt,c.,,,.,nfs-PRJNT Q ILOCAL//636.XLS/S"""" 
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ATTERBERG LIMITS 
ASTM D 4316-10 / AASHTO T69 (SOP - S4A) 

Client GAi CONSULTANTS Boring No. STP-18 
Client Reference Trimble County Sta LF C100784.00 Depth (ft) 6 .0-9.0 
Project No. 2012-167-02 Sample No. BTP-188 
Lab ID 2012-167-02-10 Soil Description BROWN FAT CLAY 
Note: The uses symbol used with this test refen. only to the minus No. 40 ( Minus No. 40 sieve material. Airdriedl 

sieve mater/al. See the "Sieve and Hydrometer Analysis• graph page for the complete mater/a/ description . 

Liquid Limit Test 1 2 3 

Tare Number 310 
Wt. ofTare & WS (gm) 39.56 
Wt. of Tare & OS (gm) 31.62 
Wt. of Tare (gm) 18.76 
Wt. of Water (gm) 7.9 
Wt. of OS (gm) 12.9 

Moisture Content (0/o) 61.7 
Number of Blows 32 

Plastic Limit Test 1 

Tare Number 406 
Wt. of Tare & WS (gm) 17.78 
Wt. of Tare & OS (gm) 16.54 
Wt. ofTare (gm) 11.73 
Wt. of Water (gm) 1.2 
Wt. of OS (gm) 4.8 

Moisture Content(%) 25.8 

316 
39.65 
31 .28 
18.34 
8.4 
12 9 

64.7 
25 

2 

409 
21 .08 
19.78 
14.89 

1.3 
4.9 

26.6 

423 
38.20 
28.92 
15.01 
9.3 
13.9 

66,7 
19 

Range 

..().8 

M 
u 
L 
T 
I 
p 

0 
I 
N 
T 

Test Results 

Liquid Limit(%) 64 

Plastic Limit(%) 26 

Plasticity Index(%) 38 

uses Symbol CH 

Note. The acceotabte ranae of the two Moisture contents is ± 2. 6 

6S 

60 

35 

JO 

25 

page 1 of 1 

Tested By 

Flow Curve 

10 

Humber of Blowa 

JP Date 
OCH: CT-$48 

Plasticity Chart 
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50 1-----1-

CL -_j., ;~ ---
· 1©-

! , .. · 
--::-,i~-- . I MH 

------ - ··_:.::_ .. -- - r· ·r--· 
• I 

10 '---;~~~-....... -_· _--✓ ~ - r -· .. __ . __ 
0 

...... ..,.....__,__.__....;M:..L ....___,........,_,_ __ --1 __ ....-J 

100 0 . 
I 

CL-ML 
20 <0 60 

Liquid Limit (%1 
100 

10/4/12 Checked By Date \~ -S-1'1 
OATE: 12120/06 REVISION: 3 
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Client 
Client Reference 
Project No. 
Lab ID 

Visual Description 

MOISTURE DENSITY RELATIONSHIP 
ASTM 0 698-12 SOP-S12 

GAi CONSULT ANTS 
TRIMBLE COUNTY CCR LF C'\00784 03 
2012-167-03 
201 2-167-03-04 

BROWN CLAY 

Optimum Water Content 
Maximum Ory Density 

Boring No. 
Depth (ft) 
Sample No. 
Test Method 

24.4 
93.1 

BTP-18 
6.0-9.0 
BTP-188 
STANDARD 

105 ,------ --~-- -------.------- ---.---- ----~ 

100 

95 - - -

90 

I 

85 

I 

I 
I 
I 
L 
I 
I 
I 
I 
I 
I 
I 
1-

1 
I 
I 
I 
I 
I 

Specific Gravity 2.70 
Assumed 

80+-->----+---+---+----+--t---+----,>--+~1
,--1,--+----+--+---+-~--+-----+---+---i 

15 20 25 30 35 

Water Content(%) 

Tested By JP Date 11/6112 Checked By V--C ✓ Date I\ ~ 8 ~j d--
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Client 
Client Reference 
Project No. 
Lab ID 

Visual Description 

MOISTURE -DENSITY RELATIONSHIP 
ASTM D698-12 SOP-S12 

GAi CONSULTANTS 
TRIMBLE COUNTY CCR LF C100784.03 
2012-167-03 
2012-167-03-04 

BROWN CLAY 

Boring No. 
Depth (ft) 
Sample No. 

Total Weight of the Sample (gm) NA TestType 
As Received Water Content(%) NA Rammer Weight (lbs) 
Assumed Specific Gravity 2 70 Rammer Drop (in) 

Percent Retained on 3/4" NA 
Rammer Type 
Machine ID 

Percent Retained on 3/8" NA Mold ID 
Percent Retained on #4 NA Mold diameter 
Oversize Material Not included Weight of the Mold 
Procedure Used B Volume of the Mold(cc) 

Mold / Specimen 

Point No. 1 2 3 4 
Wt of Mold & WS (gm) 5866 5957 6009 6025 
Wt.of Mold (gm) 4242 4242 4242 4242 
Wt. ofWS 1624 1715 1767 1783 
Mold Volume (cc) 944 944 944 944 

Moisture Content I Density 

Tare Number 910 574 901 887 
Wt. ofTare & WS (gm) 365.60 454.60 551.80 609.50 
Wt. of Tare & OS (gm) 324.92 387.31 462.00 501.00 
Wt. of Tare (gm) 110.09 83.39 110.36 10968 
Wt. of Water (gm) 40.68 67.29 8980 108.50 
Wt. of OS (gm) 214.83 303.92 351.64 391.32 

W e t Density (gm/cc) 1.72 1.82 1.87 189 
Wet Density (pd) 107.3 113.4 116.8 117.9 
Moisture Content(%) 18.9 22.1 25.5 27.7 
Dry Density (pcf) 90.3 92.8 93.0 92.3 

Zero Air Voids 

Moisture Content (%) 24.0 29.2 34.5 
Dry Unit Weight (pcf) 102.2 94.2 87.2 

Tested By JP Date 11/6/12 Checked By ~l 

BTP-18 
6 0-9.0 
BTP-18B 

STANDARD 

5.5 
12 

MECHANICAL 

G 774 
G 1031 

4" 
4242 

944 

5 
5969 
4242 
1727 
944 

598 
551.70 
441 90 
84.65 

109 80 
357.25 

1.83 
114.2 
30.7 
87.3 
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Client 

MOISTURE-DENSITY RELATIONSHIP 
ONE POINT TEST 

ASTM O698-0Tor D1557-09 (Modified) 

GAi CONSULTANTS 
Client Reference 
Project No. 

Trimble County CCR LF C 100784 03 
2012-167-03 

Lab ID 2012-167-03-04 

Visual Description BROWN CLAY 

paqe I of I 

Mold ID No. 
Weight of Mold (gm) 
Volume of Mold(cc) 

Wt. of Mold & WS (gm) 
Wt.of Mold (gm) 
Wt. ofWS 
Mold Volume (cc) 

Tare Number 
Wt of Tare & WS (gm) 
Wt of Tare & OS (gm} 
Wt of Tare (gm) 
Wt of Water (gm} 
Wt. of DS (gm) 

Wet Density (gm/cc) 
Wet Density (pct} 

Moisture Content(%) 
Dry Density (pcf) 

Testod By MF Date 

MOLD 
G 1031 

4240 
944 

SPECIMEN 

6000 
4240 
1760 
944 

MOISTURE/DENSITY 

579 
338.37 
287.40 
8324 
50.97 

204.16 

1.86 
116.4 

25.0 
93.1 

12110/1 2 Chocked By 

Boring No. BTP-18 
Depth (ft) 6 0-9 0 
Sample No BTP-188 
Test Type STANDARD 

,• ,.; , , ,. ,,;,,, i. ;;, ., ,,.JJ,.Jj, i 'RI\} ,_1.J ii, ii. ;/!J : : •.f './\'Ji,. ii 
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Client 

PERMEABILITY TEST 

GAi CONSULTANTS 

ASTM D 5084-10 
(SOP-S22A & S22B) 

Client Project 
Project No. 
Lab ID No. 

Trimble Co. CCR Lf. C100784.03 
2012-167-03 
2012-167-03-04 

Boring No. BTP-18 
Depth (ft.) 6.0-9.0 
Sample No. BTP-18B 

AVERAGE PERMEABILITY= 4 .4E-09 
AVERAGE PERMEABILITY= 4.4E-11 

cm/sec @ 20°C 
m/sec@20°C 

TOTAL FLOW vs. ELAPSED TIME 
3.0 -~-----~--~-----~-----------~ 

2.5 •l - ---1----+-----1-- - -+----+------!-----i-

0.5 

o.o ~~~d==±~r::L_J~ _l_J__J 
0.0 20.0 40.0 60.0 80.0 100.0 

ELAPSED TIME, hrs 

-+-INFLOW 

120,0 140.0 160.0 

---OUTFLOW 

PORE VOLUMES EXCHANGED vs. PERMEABILITY 

180.0 

1.0E-06 · 

1----l----·- ···--- -l--- --l-- --+-- --1----1 

1.0E-07 - . .. ··"- : .-==1 -~ ~.:.= .. -~~-~~~:-
. · ······1-··_ - -- __ -_. 

- , ... 
l----+-----1--

1.0E-08 - - - --1-- ·- ····- ·--. 

------, - --~- . 
I~ ' · 9 ---~ .:::-
---··-·-·-r---·--·-+---'-- 1-~---- r·--· ·- \--·-

1.0E--09 -1------l---........:. ___ __,_ ___ .....,_ _ _ _ _,_ ___ _.,__ __ __J 

0.00 0.00 0. 00 0.01 0.01 0.01 0.01 0.01 

POREVOLUMESEXCHANGED 

Tested By: JO Date: 12/21113 Checked By: '{l,,, Date: ),'3-)3 
Page 1 of 3 DCN; CT-22 DATE: 212/10 REVISION: 9 C;\MSOF=f iCE\Exce"Perms\Janual'y 2013\I 167P1 .Xl.S]Sheet1 
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PERMEABILITY TEST 

Client GAi CONSULTANTS 

ASTM D 5084-10 

(SOP-S22A & S22B) 

Boring No. BTP-18 

Client Project 
Project No. 
Lab lD No. 

Trimble Co. CCR Lf. C100784.03 
2012-167-03 

Depth (ft.) 6.0-9.0 
Sample No. BTP-18B 

2012-167-03-04 

Visual Description: BROWN CLAY 

MOISTURE CONTENT: 

Tare Number 
wt. ofTare & WS (gm.) 
Wt. ofTare & DS (gm.) 
Wt. of Tare (gm.) 
Wt. ofwater(gm.) 
Wt. of DS (gm.) 

Moisture Content(%) 

SPECIMEN: 

wt. of Tube & WS (gm.) 
WI. of Tube (gm.) 
Wt. of WS (calc.)(gm.) 
Length 1 (in.) 
Length 2 (in.) 
Length 3 (in.) 
Top Diameter (in.) 
Middle Diameter (in.) 
Bottom Diameter (in.) 

Average Length (in.) 

Average Area (in.2 ) 

Sample Volume (cm3
) 

Unit Wet wt. (gm./ cm3 
) 

Unit Wet Wt. (pcf ) 
Unit Dry Wt. (pcf) 

Unit Dry Wt. (gm.I cm3
) 

Void Ratio, e 
Porosity, n 
Pore Volume (cm3

) 

Total Wgt. Of Sample After Test 

Tested By: JO 

Specific Gravity 

Sample Condition 

BEFORE TEST 

1699 
342.21 
286.94 

83.60 
55.27 

203.34 

27.2 

BEFORE TEST 

2101.94 
1344.00 

757.94 
3.989 
3.989 
3.989 
2.870 
2.870 
2.870 

3.99 

6.47 
422.93 

1.79 
111.9 

88.0 
1.41 
0.92 
0.48 

202.2 

Date: 12/21/13 Checked By: 

2.70 Assumed 

Remolded 

AFTER TEST 

881 
558.21 
453.02 
110.73 
105.19 
342.29 

30.7 

AFTER TEST 

NA 
NA 

779.10 
3.848 
3.836 
3.831 
2.901 
2.908 
2.994 

3.84 

6.76 

425.36 

1.83 
114.3 

87.5 

1.40 
0.93 
0.48 

204.6 
795.9 

Date: ,,. 3~ 
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Client 
Client Project 
Project No. 
Lab ID No. 

PERMEABILITY TEST 
ASTM D 5084-10 
(SOP-S22A & S22B) 

GAi CONSULTANTS 
Trimble Co. CCR Lf. C100784.03 
2012-167-03 
2012-167-03-04 

Boring No. BTP-18 
Depth (ft.) 6.0-9.0 
Sample No. BTP-18B 

Pressure Heads (Constant) 
Top Cap (psi) 67.5 

Final Sample Dimensions 
Sample Length (cm), L 9.75 

7.45 
43.63 
0.890 
0.889 

Bottom Cap (psi) 70.0 
Cell (psi) 75.0 
Total Pressure Head (cm) 175.8 
Hydraulic Gradient 18.03 

AVERAGE PERMEABILITY= 
AVERAGE PERMEABILITY= 

DATE TIME ELAPSED TOTAL TOTAL 
TIME INFLOW OUTFLOW 

t 
(mm/dd/yy) (hr) (min) (hr) (cm~' (cm•J 

12/30/12 13 40 0.0 0.0 0.0 
12/31/12 8 5 18.4 0.5 0.0 
12/31/12 16 20 26.7 0.6 0.1 

1/2/13 7 20 65.7 1.3 0.2 
1/2113 20 5 . 78.4 1.4 0.3 
1/3/13 7 38 90.0 1.7 0.3 
1/3/13 20 20 102.7 1.8 0.4 
1/4/13 8 6 114.4 2.0 0.6 
1/4/13 17 55 124.3 2.1 0.7 
1/5/13 12 30 142.8 2.3 0.9 
1/6/13 10 55 165.3 2.7 1.2 

Sample Diameter (cm) 
Sample Area (cm2 

), A 

Inflow Surette Area ( cm2 
), a-in 

Outflow Surette Area (cm2 
), a-out 

B Parameter(%) 

4.4E-09 cm/sec @ 20°C 
4.4E-11 m/sec@20°C 

TOTAL FLOW TEMP. 
HEAD 

h ( O flow) 
(cm) ( 1 stop ) (OC) 

194.0 0 19.5 
193.4 0 18.1 
193.2 0 19.5 
192.3 0 19.0 
192.1 0 19.0 
191.8 0 18.5 
191.5 0 20.0 
191.1 0 19.5 
190.8 0 19.5 
190.4 0 19.5 
189.6 1 19.0 

Tested By: JO Date: 12/21/13 Checked By: 

98 

INCREMENTAL 
PERMEABILITY 

@20°C 
(cm/sec) 

NA 
4.5E-09 
3.9E-09 
3.3E-09 
2.6E-09 
3.6E-09 
3.2E-09 
5.5E-09 
3.3E-09 
3.5E-09 
5.2E-09 
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SIEVE ANALYSIS 
ASTM O 422-63 (2007) SOP-S3 

Client GAi CONSULTANTS 
Client Reference 
Project No. 

TRIMBLE COUNTY STA LF C100784.00 
2012-167-02 

Lab ID 2012-167-02-1 1 

SIEVE ANAL YSJS 
uses gravel sand 

12" 8" 3" 314" 318" #4 #10 #20 #40 

100 

90 

80 

70 

l: 60 "' I 
;;; 
~ 
C 
u:: 

50 -~ 

t! .. 
~ : 40 --· '-1--

30 ,___ ~ -,_ - --

20 

10 

0 

I ·-· 4--- -

I ! l I I I 
·I·+-· ti-+ i + i1 r I · !-- w. 

Ji, : I; : 1 !I I I l !, . I I I I I 
; 

j l I i ! : 
i I ! . I ' I 

10 t 

Boring No. 
Depth (ft) 
Sample No. 
Soil Color 

BTP-19 
1.0-5.0 
BTP-19A 
BROWN 

HYDROMETER 
silt and clay 

#140 #200 

~ 

_ .. • H I----• 

....... . 

··- -· 

. - ·-··-

·- ,,~- ... 

wr~ . - n·! r r -i- --

I I I: I I 
I i I I I ! 11 . I I 

0.1 O.Ot 0.001 1000 100 
Particle Diameter (mm) 

USCSSymboJ CL, TESTED 

USCS Classification LEAN CLAY 

Tested By BK Date 10/4/12 Checked By ~( Date \t) -5-12 
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WASH SIEVE ANALYSIS 
ASTM D 422-63 (2007) SOP-S3 

Client GAi CONSULTANTS 
Client Reference 
Project No. 

TRIMBLE COUNTY STA LF C100784.00 
2012-167-02 

Boring No. 
Depth (ft) 
Sample No. 
Soil Color 

BTP-19 
1.0-5.0 
BTP-19A 
BROWN Lab ID 2012-167-02-11 

Moisture Content of Passing 3/4" Material 

Tare No. 
Wgt.Tare + Wet Specimen (gm) 
Wgt.Tare + Dry Specimen (gm) 
Weight of Tare (gm) 
Weight of Water (gm) 
Weight of Dry Soil (gm) 

Moisture Content ((l(,) 

Wet Weight -3/4 • Sample (gm) 
Dry Weight • 3/4" Sample (gm) 
Wet Weight +3/4' Sample (gm) 
Dry Weight+ 3/4' Sample (gm) 
Total Dry Weight Sample (gm) 

Sieve Sieve 
Size Opening 

(mm) 

12" 300 
6' 150 
3" 75 
2· 50 

1 1 /2" 37.5 
1. 25.0 

3/4' 19.0 
1/2" 12.50 
3/8" 9.50 
#4 4.75 
#10 2.00 
#20 0.850 
1140 0.425 
#60 0.250 

#140 0.106 
11200 0.o75 

Pan . 

Tested By BK 

48 
1245.70 
1069.10 
203.57 
176.60 
865.53 

20.4 

NA 
42.4 

NA 
0.00 

NA 

Wgt.ol Soil 
Retained 

(gm) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.30 
2.11 
6.63 
5.89 
6.53 
7.10 
9.51 
3.29 

823.17 

Date 

Water Content of Retained 3/4" Material 

Tare No. 
Wgt.Tare + Wet Specimen (gm) 
Wgt.T are + Dry Specimen (gm) 
Weight of Tare (gm) 
Weight of Water (gm) 
Weight of Dry Soil (gm) 

Moisture Content (%) 

Weight of the Dry Specimen (gm) 
Weight of minus #200 material (gm) 
Weight of plus #200 material (gm) 

Percent Accumulated Percent 
Retained Percent Finer 

Retained 
(%) (%) (%) 
0.00 0.00 100.00 
0.00 0.00 100.00 
0.00 0.00 100.00 
0.00 0.00 100.00 
0.00 0.00 100.00 
0.00 0.00 100.00 
0.00 0.00 100.00 
0.00 0.00 100.00 
0.15 0.15 99.85 
0.24 0.39 99.61 
0.77 1.16 98.84 
0.68 1.84 98.16 
0.75 2.59 97.41 
0.82 3.42 96.58 
1.10 4.51 95.49 
0.38 4.89 95.11 

95.11 100.00 . 

10/4/12 Checked By >sl 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

865.53 
823.17 

42.36 

Accumulated 

Percent 
Finer 

(%) 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
99.85 
99.61 
98.84 
98.16 
97.41 
96.58 
95.49 
95.11 

. 
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A TTERBERG LIMITS 
ASTM D 4318-10 I AASHTO T89 (SOP· 54A) 

Client GAi CONSULTANTS Boring No. BTP-19 
Client Reference Trimble County Sta LF C100784.00 Depth (ft) 1.0-5.0 
Project No. 2012-167-02 Sample No. BTP-19A 
Lab ID 2012-167-02-11 Soil Description BROWN LEAN CLAY 
Note: The USCS symbol used whh this test refers only to the minus No. 4-0 ( Minus No. 40 sieve material. Airdried) 

slave material. Sae the •s1eve and Hydrometer Analysis" graf)h page for the complete material description . 

Liquid Limit Test 1 2 3 

Tare Number 35 
Wt. of Tare & WS (gm) 40.26 
Wt. of Tare & OS (gm) 34.39 
Wt. of Tare (gm) 18.41 
Wt. of Water (gm) 5.9 
Wt. of OS (gm) 16.0 

Moisture Content (%) 36.7 
Number of Blows 33 

Plastic Limit Test 1 

Tare Number 365 
Wt. of Tare & WS (gm) 20.01 
Wt. of Tare & OS (gm) 18.92 
Wt. of Tare (gm) 13.97 
Wt. of Water (gm) 1.1 
Wt. of OS (gm) 5.0 

Moisture Content (".4) 22.0 

309 
41.80 
35.63 
19 32 
6.2 

16.3 

37.8 
24 

2 

2368 
24.44 
23.29 
17.96 

1.2 
5.3 

21.6 

347 
39.47 
33.71 
18.87 
5.8 
14.8 

38.8 
18 

Range 

0.4 

M 
u 
L 
T 
I 
p 
0 
I 
N 
T 

Test Results 

Liquid Limit(%) 38 

Plastic Limit(%) 22 

PlasUclty Index (%) 16 

USCS Symbol CL 

Note: The acceotable ranae of the two Moisture contents is :I: 2. 6 
Flow Curve 

::J 

36 

25 

24 

22 

1-+•+·+++H--+:: ~ 

- r I ·--1--,--··· f 
) - r· ~ ~ f- . - !.. -IT 1 · t t 

' ' I I I I 

1 L f Pl II - · 1 - - · ~ r !-~ 1 

-··· f ---~,, ~ H-rH ·-i·-. rrtll 
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100 

Plasticity Chart 
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liquid limit (%) 
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Tested By JP Date 10/4112 Checked By iC< Date \~-5-1~ 
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Ecological and Environmental Reconnaissance Report of the Former Mahoney 
Farm Property – Trimble County, Kentucky 

 

1.0 Introduction 

GAI Consultants, Inc. (GAI) conducted a field reconnaissance to observe and document ecological 

features and to assess environmental hazards (if any) on the former Mahoney Farm property to 
facilitate the environmental permitting for the Trimble County Generating Station Coal Combustion 

Residual (CCR) Landfill Project.  GAI’s field work was performed on November 26, 2012, and focused 
on environmentally sensitive areas.  The work included surveying and assessing wetland and 

waterbody (streams, ponds) conditions on the approximate 100-acre property.  Additionally, a walk-
over was performed to assess land areas and barn structures for any potential indications of storage, 

use or releases of chemicals or waste disposal practices that may by readily apparent or evident.  GAI 

did not perform a full Phase I Environmental Site Assessment as defined by industry standards (defined 
below). 

GAI’s scope of services involved reconnaissance-level data collection and observations without regard 
to specific classification of water features.  To fully assess, identify, and classify wetlands and 

waterbodies, a detailed field review using standard wetland and stream delineation procedures 

including surveying and mapping should be performed if the area is planned to be impacted. The 
resulting field data could then be utilized to support any required regulatory permit applications.    

2.0 Ecological Assessment 

2.1  Methods 

The wetland determinations were based on the procedures outlined in the Regional Supplement to the 
Corps of Engineers Wetland Delineation Manual: Eastern Mountains and Piedmont Region (Regional 
Supplement, July 2010).  The stream determinations identified probable jurisdictional stream channels 

in accordance with the U.S. Army Corps of Engineers Jurisdictional Determination Guidebook.  The 
physical boundaries of these and other observed water features were documented using a Trimble 

Global Positioning System (GPS) unit with submeter accuracy.  All water features identified were 
determined to their full extent within the property boundary or until the feature extended outside of 

the property boundary.   

2.2 Results 

The results of the ecological field reconnaissance are summarized as follows: 

 Seventeen headwater streams were identified within the study area.  All of the streams are 

considered to be of the ephemeral type except for one intermittent stream (which begins as 
ephemeral). 

 A total of approximately 7,215 lineal feet of stream were documented as summarized in the 

table below.   

 No non-jurisdictional streams or channels were observed. 

 One individual wetland, totaling 0.12 acres was identified.  

 Additionally, several sinkholes were observed in the study area.   

The locations and approximate extents of the identified water resources and sinkholes are illustrated 
on Figures 1A & 1B.  Summaries of these documented water resource features are located in the table 

below. 
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           Table 1:  Summary of Water Resources Identified 

Water Resource Type Total 

Streams  

   Ephemeral           6,195 feet 

   Intermittent           1,020 feet 

   Perennial                 0 feet 

   Total Streams           7,215 feet 

 
Wetlands            0.12 acres 

Ponds                 0 acres 

 

Observations were also made concerning the potential for other environmentally sensitive resources 

including suitable wildlife and threatened and endangered species habitat.  Several trees were 
observed that have the potential to offer summer roosting habitat for the federally-endangered Indiana 

bat (Myotis sodalis) or other bat species.  In general, the forest on this property may be younger 
growth than the adjacent former Ball property.  Other threatened and endangered species that are 

known to exist in the region, or for which suitable habitat exists, include running buffalo clover and 
several mussel species.  The observed streams on the site would not provide suitable habitat for the 

endangered mussel species, the closest record of known presence is within the Ohio River.  A survey 

for running buffalo clover was not performed.    

2.3 Recommendations  

If future landfill activities, soil borrow activities, or any similar surface-disturbance activities are 
planned for the former Mahoney property, LG&E should conduct a detailed ecological study to 

inventory, classify, and document wetlands and waterbodies to obtain necessary Section 401 and 404 

compliance permits or authorization.  Additionally, coordination with the U.S. Fish & Wildlife Service 
and the Kentucky Division of Fish of Wildlife Resources would be necessary to determine if the extent 

and type of threatened or endangered species surveys required. 

3.0 Environmental Hazards Assessment 

Combined with the field reconnaissance of water resources, GAI also noted observations pertaining to 
the presence or absence of environmental hazards on the former Mahoney Farm.  This task was 

performed on November 26, 2012 coupled with the water resource reconnaissance which involved a 

walk-over of the vast majority of the property.   

Observations were conducted throughout the farm property, including one barn, for indicators that 

may be evidence of potential environmental contamination from past use or disposal of chemicals or 
hazardous materials.  In general, the farm was free of man-made debris and refuse with the exception 

of two small refuse dumps containing household/farm-type trash located within or near two sinkholes 

(see photograph).  Additionally, one rusted drum (empty) was observed within an ephemeral stream 
channel.  Refer to Figures 1A and 1B for an illustration of the locations of these areas or items.  

Otherwise, the property was unremarkable from an environmental hazards perspective and no 
recognized environmental conditions were noted based on the field walk-over reconnaissance.  GAI did 

not conduct a full Phase I environmental site assessment as defined by ASTM 1527-05, which would 
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include a records review to determine if there had been past waste disposal practices, chemical 
releases, etc. reported in the vicinity of the property.          

As noted above, approximately 0.5 to 1 acre of the upland portion of the property exhibited signs of 
sinkholes and depressions, most of which had been completely or partially constricted with soil and 

rock from erosion processes, and natural debris (decayed vegetation) and live vegetation. Additionally, 
two sinkholes contained refuse and trash as stated above. The general vicinity of the sinkholes is 

indicated in Figures 1A and 1B. 

In conclusion, GAI observed no features or conditions that would indicate significant cause for concern 
regarding the planned utilization of the terraced, flat portions of the Mahoney property that were 

recently or are currently used for pasture or crops.   

GAI’s investigation is limited to the specific project, dates, and property, as described in this report, 

and its findings should not be relied upon by any other party to represent conditions at this or other 

properties or at later dates.  Maps and drawings in this report are included only to aid the reader and 

should not be considered surveys or engineering studies. 

The findings and conclusions of the investigation are probabilities based on the environmental 

professional’s judgment of Site conditions as discernible from the limited observations made by GAI.  

GAI's opinion regarding Site conditions is not a warranty that all areas within the Site and beneath the 

Site are of the same quality or conditions as those observed.  If additional data concerning this Site 

becomes available, such information should be provided to GAI so that our conclusions and 

recommendations may be reviewed and modified as necessary. 

Respectfully submitted, 

GAI Consultants, Inc. 

 

                        
Nathan L. Ehlinger     Mike A. Frank 

Senior Environmental Scientist    Environmental Project Manager 
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FIGURES 1A & 1B 

Ecological & Environmental Assessment Features 
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Figure 1A - Aerial Map
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TABLES 1A & 1B 

Summary of Wetlands and Streams 

 

 

 

 

 

Case No. 2022-00402 
Attachment to Response to MCFC-2 Question No. 3 

Page 221 of 470 
Bellar



Site Reconnaissance Report of Mahoney Farm Property  
LG&E and KU Services Company, Trimble County Generating Station Landfill Project, 
Trimble County, Kentucky 

Page 1 - 7 

          

 

 

Table 1:   Summary of Streams Identified on Mahoney Farm Property 

Map 

Designation1 
Headwater Name Flow Regime 

Approximate 

Length (ft)2 

SKY-GAI-650 UT to Barebone Creek Ephemeral 184 

SKY-GAI-651 UT to Barebone Creek Ephemeral 104 

SKY-GAI-652 UT to Barebone Creek Ephemeral 1,474 

SKY-GAI-652 UT to Barebone Creek Intermittent 1,020 

SKY-GAI-653 UT to Barebone Creek Ephemeral 852 

SKY-GAI-654 UT to Barebone Creek Ephemeral 944 

SKY-GAI-655 UT to Barebone Creek Ephemeral 933 

SKY-GAI-656 UT to Barebone Creek Ephemeral 216 

SKY-GAI-657 UT to Barebone Creek Ephemeral 159 

SKY-GAI-658 UT to Barebone Creek Ephemeral 197 

SKY-GAI-659 UT to Barebone Creek Ephemeral 103 

SKY-GAI-660 UT to Barebone Creek Ephemeral 59 

SKY-GAI-661 UT to Barebone Creek Ephemeral 79 

SKY-GAI-662 UT to Barebone Creek Ephemeral 147 

SKY-GAI-663 UT to Barebone Creek Ephemeral 210 

SKY-GAI-664 UT to Barebone Creek Ephemeral 219 

SKY-GAI-702 UT to Barebone Creek Ephemeral 153 

SKY-GAI-708 UT to Barebone Creek Ephemeral 162 

  
TOTAL 7,215 

    Notes: 
1 Streams may be identified more than once as a result of multiple 
   stream segments being grouped as one stream reach. 

2  The stream length includes the portion of the aquatic resource that is  

   located within the limits of the study area (Mahoney Farm Property). 
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Table 2:   Summary Of Wetlands Identified on Mahoney Farm Property    

Map 
Designation 

Cowardin 
Wetland 

Type1 

Probable 
Jurisdictional 

Status2 

Acreage 

WKY-GAI-650 PEM/POW Jurisdictional 0.12 

  
TOTAL 0.12 

Notes: 
1 PEM - Palustrine Emergent Wetland; POW - Palustrine Open Water 

2  The U.S. Army Corps of Engineers is responsible for determining the  
   regulatory jurisdiction of the aquatic resource. 
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Ecological Assessment Features 
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Photo 1:  SKY-GAI-650, UT to Barebone Creek, 184 feet 
(11/26/2012). 

Photo 2:  SKY-GAI-651, UT to Barebone Creek, 104 
feet (11/26/2012). 

  

Photo 3:  SKY-GAI-652 (ephemeral portion), UT to 
Barebone Creek, 1474 feet (11/26/2012). 

Photo 4:  SKY-GAI-652 (intermittent portion), UT to 
Barebone Creek, 1020 feet (11/26/2012). 

  

Photo 5:  SKY-GAI-653, UT to Barebone Creek, 852 feet 
(11/26/2012). 

Photo 6:  SKY-GAI-654, UT to Barebone Creek, 944 
feet (11/26/12). 

Case No. 2022-00402 
Attachment to Response to MCFC-2 Question No. 3 

Page 225 of 470 
Bellar

Ii gai consultants 
transforming Ideas Into reality., 



Site Reconnaissance Report of Mahoney Farm Property  
LG&E and KU Services Company, Trimble County Generating Station Landfill Project, 
Trimble County, Kentucky 

Page 1 - 11 

          

 

  

Photo 7:  SKY-GAI-655, UT to Barebone Creek, 933 feet 
(11/26/12). 

Photo 8:  SKY-GAI-656, UT to Barebone Creek, 216 
feet (11/26/12). 

  

Photo 9:  SKY-GAI-657, UT to Barebone Creek, 159 
feet (11/26/12). 

Photo 10:  SKY-GAI-658, UT to Barebone Creek, 197 feet 
(11/26/12). 

  

Photo 11:  SKY-GAI-659, UT to Barebone Creek, 103 feet 

(11/26/12). 

Photo 12:  SKY-GAI-660, UT to Barebone Creek, 59 
feet (11/26/12). 
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Photo 13:  SKY-GAI-663, UT to Barebone Creek, 210 feet 
(11/26/12). 

Photo 14:  SKY-GAI-664, UT to Barebone Creek, 219 
feet (11/26/12). 

  

Photo 15:  SKY-GAI-702, UT to Barebone Creek, 153 
feet (11/26/12). 

Photo 16:  SKY-GAI-708, UT to Barebone Creek, 162 feet 
(11/26/12). 

  

Photo 17:  WKY-GAI-650, PEM/POW, 0.12 acres 
11/26/12). 

Photo 18:  Typical sinkhole found on property (11/26/12). 
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Photographic Summary 

Refuse Sites & Waste Materials 
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Photo 1:  Livestock and equipment barn. Photo 2:  Empty drums inside barn. 

  

Photo 3:  Storage inside barn. Photo 4:  One of two sinkholes containing refuse and 
trash. 

 

 

Photo 5:  Rusted drum located in channel.  
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SECTION 2 

Phase Ia Cultural Resources Reconnaissance and Assessment of 

the Former Mahoney Farm Property 
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Phase Ia Cultural Resource Reconnaissance and Assessment Report of the Former 
Mahoney Farm Property – Trimble County, Kentucky 

 

1.0 Introduction 

GAl Consultants, Inc. (GAI) conducted Phase Ia reconnaissance-level cultural resources investigation of 

the LG&E Mahoney property (approximately 100 acres) on November 27, 2012 to determine potential 

for the presence of potentially significant archaeological sites or historical and architectural resources.  
This reconnaissance was also conducted to determine an appropriate level of subsequent Phase Ib 

cultural resources investigations, if necessary.  A summary of cultural resource investigations 
completed to date is provided below. 

2.0 Background Research 

Background research determined that no archaeological or historical sites are previously identified 

within the boundaries of the Mahoney property.  However, portions of this flat upland setting maintain 

a moderate to high potential to contain cultural resources as indicated by the results of the 
reconnaissance fieldwork conducted, as well as by the high density of archaeological sites/cultural 

resources identified within similar environmental settings adjacent to the Mahoney property (Fiegel and 
Huser 2008).  A Phase I cultural resources survey of 1,296 acres north of the Mahoney property 

indentified 56 archaeological sites (Fiegel and Huser 2008). 

3.0 Phase Ia Cultural Resources Survey 

GAI began fieldwork by conducting a Phase Ia reconnaissance to screen project areas for disturbance, 

gauge cultural resources sensitivity, identify areas of buried site potential, and eliminate significant 
portions of the project from further survey due to low archaeological potential.  Pedestrian 

reconnaissance and judgmentally selected subsurface/surface investigations of the Mahoney property 
identified areas of low, moderate, and high potential to contain cultural resources.  The property and 

relevant features described below were documented with digital photography and field notes.  Data 

points were collected on all relevant features and subsurface testing loci with a GPS (Figure 1).   

Areas not requiring further investigation (e.g., shovel testing) due to excessive surface disturbance 

and/or steep slopes (greater than 15 percent) were documented with digital photography and 
identified on property maps (Figure 1).  These areas are characterized by steep slope, eroded portions 

of land near local drainage features, and areas disturbed by sinkhole formation/karst landscape 

processes (see Photograph 10).  As clearly indicated by existing topographic maps, ravines and very 
steep slopes characterize much of the southern and southwestern sections of the property.  Karst 

landscape deformations (i.e., sinkhole depressions) are also abundant throughout these portions of the 
property.  Areas characterized by a high degree of slope and/or karst landscape deformation occupy 

approximately 59 acres, and will not require further investigation.   

GAI identified an estimated 41 acres of the Mahoney property that maintains a moderate to high 
potential for yielding archaeological sites (Figure 1).  Areas with moderate/high potential to contain 

cultural resources are comprised of flat upland portions of the property currently used as pasture lands 
(see Photographs 3, 4, 6, 8, and 9).  Landscape throughout this portion of the property is 

characterized by relatively level and gently undulating terrain occupied by mixed grasses and wild 
flowers.  Fields were fallow or recently cut for hay at the time of observation. 
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Subsurface Testing 

Twelve shovel test pits (STPs) were excavated within high potential areas; none of the standard STPs 

excavated in judgmentally selected locations yielded cultural material (Figure 1).  STP excavations 
reveal a mature, well-developed soil profile containing a prominent argillic horizon.  Areas of high 

archaeological potential are occupied by Cincinnati Silt Loam Series soils, which is comprised of very 
deep, well drained soils having a slowly permeable fragipan formed in a mantle of fine-silty 

noncalcareous loess (wind-blown soil) overlying glacial till deposited during the Pleistocene (Whitaker 

and Eigel 1992).  These soils have been developing throughout the Holocene and are found on ridge 
tops and shoulder slopes ranging from two to 12 percent in the region (Whitaker and Eigel 1992). 

STP soil profiles exhibited a surficial Ap horizon (plowzone) overlying a well developed argillic horizon 
with subangular to angular blocky structure.  Historic/modern plowing appears to have disturbed the 

natural A-E-Bt horizon sequence.  Within many of the STPs, the E horizon material has been mixed into 
the Ap horizon, resulting in the common Ap-Bt horizon sequence observed during fieldwork.   

Although disturbed by historic/modern agricultural practices and natural erosion and deposition, soils 

are partially intact.  Cultural resources that may be present will likely be found in surficial strata 
(topsoil).  In this setting, deeply buried sites are not expected; however, evidence of subterranean 

archaeological features may exist (e.g., truncated storage pits and hearths) below the plowzone. 

4.0 Architectural Resources  

Historic  Structures 

The Mahoney property contains two standing buildings, including a circa-1950 residence and barn in 
the north-central section of the property (GAI-01) (Figure 1).  The residence and barn located in the 

north-central section of the property date from circa 1950 (GAI-01).  The house is a 1-story wood-
frame building resting on a concrete block foundation, covered in vinyl siding, and capped by a side 

gable roof clad in asphalt shingles (see Photograph 2 and 3).  The façade features a full-length shed-

roof porch supported by wood posts.  A large gable-roof addition and smaller shed-roof additions have 
been appended to the south (rear) elevation.  Fenestration throughout consists of 6/6 double-hung 

vinyl sash windows.  To the southwest of the residence stands a large 2-story wood-frame barn resting 
on a poured concrete foundation (see Photograph 1).  The barn is clad in standing seam metal and is 

capped by a front-gambrel roof covered in metal.  A one-story shed-roof addition is appended to the 
east elevation of the barn.   

Based on these preliminary observations, the historical buildings located on this property appear to 

have undergone non-historic alterations and additions.  Therefore, these buildings are likely ineligible 
for listing on the National Register of Historic Places.  GAI recommends formally evaluating and 

documenting the historical resources (GAI-01) located on the Mahoney property on Kentucky Heritage 
Council (KHC) Inventory Forms. 

5.0 Summary / Recommendations 

GAI’s recommendations are as follows:  

 Approximately 59 acres of the Mahoney property will not require further cultural resources 

investigation as a result of excessive slope and/or disturbance. 

 Based upon both the results of the Phase Ia reconnaissance and upon the known density of 

archaeological sites on similar landforms near the property, GAI concludes that portions of the 
Mahoney property maintain a high potential for yielding cultural resources and recommends 

Phase Ib systematic subsurface testing of these sections.  Based on GAI’s reconnaissance, the 
estimated total area that will require Phase Ib subsurface testing is approximately 41 acres.  

Subsurface testing will require only shallow sampling (no deep deposits) possibly involving 
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excavation of STPs or plowing, discing, and surface collection. GAI can provide LG&E with a 
cost estimate for the Phase Ib cultural resources survey as a separate scope of work.   

 GAI recommends that the historical buildings located on the Mahoney property (GAI-01) be 

formally evaluated and documented on Kentucky Heritage Council (KHC) Inventory Forms. GAI 

can provide LG&E with a cost estimate for the documentation of historical resources on KHC 
Inventory Forms as a separate scope of work.   
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FIGURE 1 

Mahoney Farm Property - Phase Ia Cultural 
Resource Survey 
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Photographic Summary 

Cultural Resource Features 
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Photograph 1. GAI-01, north side of barn in north-central 
section of property. View south. 

Photograph 2. GAI-01, residence in north-central 
section of property. View northeast 

 

  

Photograph 3. Open field north of residence and barn 
(GAI-01) in north-central section of property. View west. 

Photograph 4. Open field at northern end of north-south 
linear field along eastern edge of property. View south. 
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Photograph 5. Sloped terrain west of north-south linear 
field along eastern section of property. View north. 

 

Photograph 6. General view of north-south linear field 
along eastern edge of property. View south. 

  
Photograph 7. Sloped terrain west of north-south linear 

field along eastern edge of property. View west. 
Photograph 8. Open field in northwestern section of 

property. View west. 
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Photograph 9. STP 9 in northwestern section of property. 
Mahoney Cemetery north of Ogden Ridge Road (off-
property) is visible.  View west. 

Photograph 10. Sinkhole in the southeast section of the 
Mahoney property.  
View South. 
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SECTION 3 

Geotechnical Investigation of the Former Mahoney Farm 

Property 
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Geotechnical Investigation Report of the Former Mahoney Farm Property – 
Trimble County, Kentucky 

1.0  Introduction 

GAI Consultants, Inc. (GAI) conducted geotechnical investigation analysis on available suitable borrow 

material on the former Mahoney property (approximate 98 acres) (DB 85 PG 733) for use in 

constructing the proposed landfill.   This analysis was completed as part of the scope of work as 

detailed in Change Item 12-GAI-28, as requested by LG&E.   A summary of the geotechnical 

investigations completed is provided below. 

2.0 Geotechnical Investigations 

Riverside Contracting and Excavating, LLC (Riverside) performed the geotechnical test pit excavations 

with a CAT 320B track excavator at seven (7) locations on the approximate 100-acre Mahoney Farm 

property on December 4th, 2012.  The test pits were excavated, sampled, and immediately backfilled.  

Test pits were excavated to backhoe refusal on bedrock, or the reach of the backhoe under normal 

operating conditions, whichever came first.  GAI’s David Cremeens provided on-site supervision during 

the excavation and also logged the materials encountered in the test pits and collected bag samples.  

The site was restored by replacing the excavated material, seeding and mulching of the disturbed 

areas.  The locations of these test pits can be seen on drawing TC0-C-02683 included as Attachment 1.  

Field survey test pit logs were made for each test pit and are included in Attachment 2.   

A total of ten (10) bag samples were collected from the test pit excavations.  All ten bag samples were 

sent to Geotechnics in Pittsburgh, PA for index testing including Natural Moisture Content (ASTM 

D2216), Atterberg Limits (ASTM D4318), Wash Sieve Gradation (ASTM D422), and Specific Gravity 

(ASTM D854).  The index testing results are summarized in the included Table 1 and the laboratory 

test results are included in Attachment 3.  

Upon completion of the index testing, GAI reviewed the test results, compared the results to previous 

investigations on the former Les Ball Farm property and existing LG&E property, and selected two 

samples to be run for Standard Proctor (ASTM D698) and Permeability (ASTM D4084) testing.  The two 

samples selected were from varying soil types and depths encountered during the investigations in 

order to assess the suitable borrow material and whether the material will meet the proposed EPA Coal 

Combustion Residuals (CCR) regulations as a soil liner with a permeability of less than 1 x 10-7 cm/sec.   

The samples that were selected for Standard Proctor and Permeability testing and results are 

summarized in the included Table 2.  The laboratory test results are included in Attachment 3.   

3.0  Summary of Soil Resources  

Soils in the project area are formed in loess over glacial till over residuum from weathered shale and 

limestone. The loess consists of windblown silt and clay from the Ohio valley following Pleistocene 

glaciations. The glacial till is probably early-mid Pleistocene proglacial sediments. The soils are deepest 

on the ridgetops and increasingly shallow on sideslopes.  

All of the test pits revealed soils that had been cultivated, hence the Ap horizon topsoil. The textures of 

the soil materials are generally silt loam (ML) to silty clay loam (CL and CH) in the loess and glacial till 
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with only a trace of gravel, and silty clay loam (CL and CH) to sandy clay loam  (CL) or clay loam (CL 

and CH) in the residuum. The residuum has variable amounts of chert and shale rock fragments.  

Depth to bedrock R horizons (backhoe refusal) varied from 4.0 feet (BTP-26) to 15.0 feet (BTP-21, 

BTP-22).   

Maximum dry densities, as resulted in the Standard Proctor testing, were 104.2 pounds per cubic foot 

(pcf) for BTP-25A and 104.7 pcf for BTP-23B. Optimum moisture content was 18.6% for BTP-25A and 

19.2% for BTP-23B. Permeability testing, performed at 95% of the samples’ maximum dry density and 

20% optimum moisture content, resulted in permeabilities ranging from 5.2 x 10-8 cm/sec (BTP-25A) 

to 2.7 x 10-7 cm/sec (BTP-23B).   

Topsoil suitable as vegetative intermediate and final cover is typically 1 foot deep in the anticipated 

borrow areas on the property.  It is estimated that the total amount of topsoil readily available on the 

former Mahoney property is approximately 77,000 CY.  Cohesive materials suitable for liner, 

intermediate and final cover are typically found in the depth ranges of 1.0 to 12.0 feet below the 

existing ground surface on the property.  It is estimated that the total amount of cohesive soil available 

on the property is approximately 600,000 CY.   

A summary of the total borrow material volumes and factors of safety before and after the Mahoney 

Farm property acquisition is included as Table 3. 

4.0 Recommendations 

GAI’s recommendations are as follows: 

 Approximately 46 acres of the former Mahoney property contains vegetative and cohesive 

material suitable for use as soil liner, intermediate cover, and/or final cover. 

 The total available quantity of useable vegetative or cohesive material is approximately 0.6 

million cubic yards. 

 The cohesive soils that do not contain chert material (see next bullet point) are generally a 

high quality clayey soil that would be suitable for use in a compacted clay liner.  Permeability 

test results indicate that much of the material has a high probability to meet the proposed EPA 

Coal Combustion Residuals (CCR) regulations as a soil liner (maximum 1 x 10-7 cm/sec)  

 As found in other previous test pits and borings throughout the Project area, chert in the form 

of trace gravel and cobbles is sometimes found at depths greater than 5.0 feet.  During borrow 

excavation, it will be beneficial to segregate and stockpile the cohesive material with chert 

separately from the high quality clayey soils.  The cohesive material with chert will likely be 

better suited for use as intermediate cover, final cover, or other fill material in lieu of 

compacted soil liner placement. 

 

5.0 Closure  

GAI has prepared this report to summarize the results of a geotechnical investigation to identify the 

soil resources potentially available on the property for use in landfill development.  The 

recommendations of this report are limited to the information collected in the geotechnical 
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investigation detailed in this report.  GAI’s opinion regarding site conditions is not a warranty that all 

areas within the site and beneath the site are of the same quality or conditions as those observed.  If 

additional data concerning this site becomes available, such information should be provided to GAI so 

that our conclusions and recommendations may be reviewed and modified as necessary. 

 

Respectfully submitted, 

 

Kent Cockley, PE 

Project Manager 
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Table 1:  Summary of Laboratory Index Testing Results 

Sample ID 
Sample 
Depth 

(ft) 

Soil 
Description 

USCS 
Classification 

Particle Size Water 
Content                 

(%) 

Atterberg Limits 

Gravel 
(%) 

Sand 
(%) 

Silt/Clay 
(%) 

Liquid 
Limit 

Plastic 
Limit 

Plasticity 
Index 

BTP-20A 1.0-5.0 
Brown lean 

clay CL 0 7 93 17.0 33 19 14 

BTP-20B 6.0-12.0 
Brown sandy 

lean clay CL 3 28 69 20.9 39 17 22 

BTP-21A 1.0-6.0 
Brown lean 

clay CL 0 9 91 16.6 31 18 13 

BTP-21B 6.0-12.0 
Brown lean 

clay with sand CL 2 23 75 23.5 43 18 25 

BTP-22A 1.0-5.0 
Brown lean 

clay CL 0 8 92 15.7 31 18 13 

BTP-22B 6.0-13.0 
Brown sandy 

lean clay CL 5 29 66 23.6 44 19 25 

BTP-23A 1.0-5.0 
Brown lean 

clay CL 0 8 92 17.2 33 17 16 

BTP-23B* 6.0-11.0 
Brown sandy 

lean clay CL 5 29 66 23.6 43 19 24 

BTP-24A 1.0-6.0 
Brown lean 

clay CL 1 4 95 15.1 41 16 25 

BTP-25A* 1.0-6.0 
Brown lean 

clay CL 0 2 98 15.8 41 19 22 

           * - Sample selected for Standard Proctor and Permeability testing.  See Table 2 for results. 
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Table 2:  Summary of Laboratory Standard Proctor and Permeability Testing Results 

Sample ID 
Sample 

Depth (ft) 
Soil 

Description 
USCS 

Classification 

Standard Proctor Permeability 

Maximum Dry 
Density (MDD) 

(pcf) 

Optimum 
Water 

Content 
(%) 

Test Parameters 

Load 
(psi) 

Average 
Permeability 

(cm/sec) 
% of 
MDD 
(%) 

Moisture 
Content 

(%) 

BTP-23B 6.0-11.0 
Brown sandy 

lean clay CL 104.7 19.2 95 20 6.25 2.7x10-7 

BTP-25A 1.0-6.0 
Brown lean 

clay CL 104.2 18.6 95 20 6.25 5.2x10-8 

 

Table 3:  Summary of Borrow Material Volumes and Factors of Safety 

Material 
Type 

 

Material 
Required 

(CY) 

PRIOR TO LES BALL FARM AND 
MAHONEY FARM ACQUISITIONS 

AFTER LES BALL FARM 
ACQUISITION 

AFTER LES BALL FARM AND 
MAHONEY FARM ACQUISITIONS 

Material Available 
(CY) 

Factor of 
Safety 

Material Available 
(CY) 

Factor of 
Safety 

Material Available 
(CY) 

Factor of 
Safety 

Topsoil 536,500 507,000 .95 639,000 1.19 673,000 1.25 

Cohesive 
Soil 1,192,500 2,309,000 1.94 3,270,000 2.74 3,808,000 3.19 

TOTAL 1,729,000 2,816,000 1.63 3,910,000 2.26 4,481,000 2.59 
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FIGURE 1 –  

Les Ball and Mahoney Properties –  

Geotechnical Investigations Plan 
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Attachment 1  – Geotechnical Field Survey Test Pit Logs 
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Client 
Client Reference 
Project No. 

Lab ID 
Boring No . 
Depth (ft) 
Sample No. 

Tare Number 
WL of Tare & WS (grn) 
Wt. of Tare & OS (grn) 
Wt. of fare (gm) 
Wt. of Water (gm) 
Wt. of OS (gm) 

Water Content (% ) 

Lab ID 
Boring No . 
Depth (ttl 
Sample No. 

Tare Number 
Wt. of Tare & WS (gm) 
Wt. of Tare & DS (gm) 
Wt. of Tare (gm) 
WI of Water (grn) 
Wt. of OS (gm) 

Water Conte nt(%) 

Nows: NA 

rested By 
page I of 1 

CEC 

MOISTURE CONTENT 
ASl'M D 7216-10 (SOP S1) 

TRIMBLE COUNTY CCR LF C1 00784.03 
2012-167 04 

01 02 02 
BTP-20 BTP-20 BTP-21 

1-5 6-12 1-6 
BTP 20A BTP-20B BTP-21 A 

2505 2580 81 
442.43 472.69 510.33 
379.27 392.07 438.5 
6.66 6.6 6.73 
63.16 80.62 71.83 

3 72.61 385.47 431.77 

17.0 20.9 16.6 

06 07 08 
BTP-22 BTP-23 BTP-23 

6-13 1-5 6-11 
BTP-22B BTP-23A BTP-23B 

1488 85 2604 
426.1 4 509.73 436.1 7 
346.04 435.76 354.26 

6.81 6.94 6.72 
80.1 73.97 8 1.91 

339.23 428.82 347.54 

23.6 17.2 23.6 

PC OFJte 12, 13: 12 Checked By 

04 05 
BTP-21 BTP22 

6-1 2 1-5 
BTP 21B BTP-22A 

2628 2619 
458.36 52"1.66 
3"12.51 456.88 
6.65 6.7 
85.85 70.78 

365.86 450.18 

23.5 15.7 

09 10 
BTP-24 BTP-25 

1-6 1-6 
BTP-24A BTP-25A 

2526 113 
487.31 463.73 
424.5 401.3 
8.63 6.77 

62.81 62.43 
4 15.87 394.53 

15.1 15.8 
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Project No. 
Lab ID 
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SIEVE ANALYSIS 
ASTM D 422-63 (200 /) SOP-S3 

GAi CONSULTANTS 
TRIMBLE COUNTY CCR LF C 100784.03 
2012-167-04 
2012-167-04-01 

SIEVE ANALYSIS 
gravel sand 

12" 6" 3" 3/4" 3i8" #4 #10 #20 #40 

, I 

. --:-:-~-..L 
! 

I ; 

: : ! : Ii I 

Boring No. 
Depth (II) 
Sarnple No. 
Soil Color 

#140 #200 

; . 
! i 

i i 

. IU)-; .... , .... l. .... . . 

i '. 
'/0 . ; • I 1· 

10 · 

0 !-'-------
100() 

USCSSymbol 

,,, : ... ! .. : ~ r· ... 
; : ; I 

I ; 

:, i 

:• : 

1()(} 

CL, TESTED 

USCS Classification LEAN CLAY 

BK 

· - .;.. .. ; 

10 

D;;te 

1 

:: · : 
: i;: 
I t I • 

~ ~ :. i: '; 

ilt 
• • i .. T · l-·--·• 

;:;: 
•· : I : 
J '."7 ·: . r ·!··· 
,. ' 

: I 

i: :.;..f .. 
, .. 

Particle Diameter (mm) 

I 

. . . . . : . ~. : 

' ! ·.i 
, · : . 

1:. 

:, ; :- . . ;---·· 

0.1 

1 _ 2_/_18'-/_1 ::._., __ C_'_he_;c_;k_ed_ l:3.,_y _ _ _,.~ ( _ ______ I ested By 
page I of 2 DC:N· C T S3C OAT[";.. ,:~ '.18 REVt!-.'lON: l 

BTP-20 
1-5 
BTP-20A 
BROWN 

HYDROMETER 
silt and clay 

,1 1 ! . 

i l l.,l.: 
i: I 

u.u :_: 
!""' 

• I ' !, 
; . l 

l ti.; ~ 
!·; I ill i;; ! 
I , • 
• ! I. 

! ~ i : 
. ' : . 

j : : 
I • . I 

i : !' 

1.~.:..~ -!. i 

'• ' 
i ' l 

: I 

001 0.001 

Date 
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WASH SIEVE ANALYSIS 
ASTM D -122-63 (2007) SOP-S3 

Client GAi CONSULTANTS 
Client Reference 
Project No. 

TRIMBLE COUNTY CCR LF C100784.03 
2012-16704 

Boring No. 
Depth (ft) 
Sample No. 
Soil Color 

BTP-20 
1-5 
BTP 20A 
BROWN Lab ID 2012-167-0401 

Moi~tur<:> Conterit o1 Pa;;sinr, 3/-1" Material 

Tare No. 
Wgt.Tare + Wet Specimen (gm) 
Wgt.Tare + Dry Specimen (gm) 
Weight of Tare (gm) 
Weight ot Water (gm) 
Weight of Dry Soil (gm) 

Moisture Content(%) 

Wet We;ght -3/4" Sample (gm) 
Dry Weight -- 3/4" Sample (gm) 
Wet Weight +3/4" Sample (gm) 
Dry Weight+ 3!4" Sample (gml 
Total Dry Weight Sample (gm) 

Sieve Sieve 
Size Opening 

(mm) 

12"' 300 
6" 150 
3" 75 
2" 50 

1 1/2" 37.5 
1" 25.0 

3/4" 19.0 
1 /2" 12 50 
3/8" 9.50 
#4 4.75 

#10 2.00 
#20 0850 
#40 0.425 
#60 0.250 

#140 0.106 
#200 0.075 

--
Pan 

·---·-

61 
1330.30 
1195.80 
205.35 
134.50 
990.45 

13.6 

NA 
70.5 
NA 

000 

NA 

Wgt.of Soil 
Retained 

(gm) 
0.00 
0.00 
000 
0.00 
0.00 
000 
0 00 
0.00 
0.00 
0.42 
2.23 
14.32 
12.27 
14.60 
20.03 
6.65 

919.93 

Water Content ot Retained 3/4" Material 

Tare No. 
Wgt.Tare ;. Wet Specimen (gm) 
Wgt.Tare + Dry Specimen (gm) 
Weight of Tare (gm) 
Weight of Water (gm) 
Weight of Dry Soil (gm) 

Moisture Content(%) 

Weight of the Dry Specimen (gm) 
Weight of minus 11200 material (gm) 
Weight of plus #200 material (gm) 

Percent Accuniulated Percent 
Retained Percent Finer 

Retained 
(%) (%) (%) 
0.00 0.00 100 00 
0.00 0.00 100.00 
0 00 0.00 100.00 
0.00 0.00 100.00 
0.00 0.00 100.00 
0.00 000 100.00 
0.00 0.00 100.00 
000 000 100.00 
000 0.00 100.00 
0.04 0.04 99.96 
0.23 0.27 99 73 
1.45 1.71 98.29 
1.24 2.95 97.05 
1.47 4.43 95.57 
2.02 645 9355 
0.67 7.12 92.88 

92.88 100.00 " 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

990.45 
919.93 

70.52 

Accumulated 

Percent 
Finer 

(%) 

100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
99.96 
99.73 
98.29 
97.05 
95.57 
93.55 
92.88 

. 

Tested By BK Date ~--- - --------':........__ ____ _ 
pc1yv 2 of.? 

12•18/12 Checked By V,(_ __ Da_te _1,?..~Jj-l) 
DC.N: C:T S3C f)/HE €, 25 !lR Fi:F\/l~Hjl\j, l :.: · ,_;,_c-•: .... _:;-;1, ,;:~!:i..- ;-_;,._,,_.:.-.,_,,i'•' rn,-..-.J-r t~: -:1· ;:-,_;-41 .. in.?•.:'.-~: ,;:_,;,':,~;;-t , 
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A HERBERG LIMITS 
ASTM O 4318-10 i AASHTO T89 (SOP - S4A) 

Client GAi CONSULT ANTS Bonng No BTP•20 
Client Reference Trimble County CCR LF C100784.03 Depth (ft) 1-5 
Pro1ect No 2012-167-04 Sample No BTP-20A 
Lab ID 2012-167-04-01 Soil Description BROWN LEAN CLAY 
Note: The USCS symbol used with this test refers only to the minus No. 40 ( Minus Nu 40 sieve matcn;il AircJned) 

sieve material. See the "Sieve and Hydrometer Analysis" graph page for the complete material description 

Liquid Limit Test 1 2 3 
M 

Tare Number 43 347 2301 u 
Wt. of Tare & WS (gm) 40.59 42.35 44.17 L 
Wt of Tare & DS (gm) 35.31 36 47 37.87 T 
Wt of Tare (gm) 19 01 18 87 19 79 
Wt of Water (gm) 5.3 5.9 6.3 p 
Wt ot DS (gm) 16.3 1i'.6 18.1 0 

Moisture Content(%) 32.4 33.4 34.8 N 
Number of Blows 33 24 17 T 

Plastic Limit Test 1 2 Range Test Results 

Tare Number 284 313 Liquid Limit(%) 33 
Wt. of Tare & WS (gm) 24 72 24 73 
Wt. of Tare & DS (gm) 23 69 23.71 Plastic Limit(%) 19 
Wt. of Tare (gm) 18.37 18.41 
Wt. of Water (gm) 1.0 1.0 Plasticity Index (%) 14 
Wt. of DS (gm) 53 53 

uses Symbol CL 
Moisture Content(%, 19.4 19.2 0.1 
Note. The acceptable ranqe of the hvo Moisture contents is ± 2. 6 

Flow Curve Plasticity Chart 

3G .---------~-------~ 00 ,-----,-.----------------~ 

77 

Tested By 
paqe 1 of 1 

,o 
Number of Blows 

TO 
DCN, 

Date 

I' i 

CL-ML 

12120/12 Checked /3y 
DATE· W20i0G 

20 

Ml, 

6.0 

Liquid Limit(¾) 

544 Gri!dclock Avenue • East Pittsburgh, PA 1 b 112 • 412-823 7600 • l'AX 4 P-3?3·8999 • www.geotecl,nocs.net 
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SPECIFIC GRAVITY 
ASTM O 854-10. AASHTO T100 06 (SOI-'·· Sb) 

Client 
Client Reference 
Project No. 
Lah ID 

GAi CONSULTANTS 
Trimble County CCR l F C100784.03 
2012-16704 
2012-167-04-01 

Replicate Number 

Pycnometer ID 
Werght of Pycnometer + Soil + Water tgm) 
Temperature. T ( °Celsius) 
Weight of Pycnometer + Water (gm) 

Tare Numher 
Weight of Tare+ Dry Soil (gm) 
Weight of Tare (gm) 

Weight of Dry Soil (gm) 
Specific Gravity of Soil (<} T 
Specific Gravity of Water ((Ji T 
Conversion Factor for Temperature T 

Specific Gravity ((ii 20" Celsius 

Boring No. 
Depth (ft) 
Sample No. 
Visual Description 

1 

G 12!i5 
745.23 
25.7 

685.02 

927 
197.37 
100.54 

9683 
2.644 

0.99687 
0.99866 

2.648 

Average Specific Gravity (Ql 2cf Celsius 

Testeci Bv TO Date 1;,: /9. 12 Checked £3y 

BTP-20 
1 5 
BTP 20A 
BROWN CLAY 
( M!nus No.4 sieve material. airrlrie<H 

2 

G 1403 
736.51 
25.4 

675.31 

694 
193.27 
95.07 

98.20 
2.659 

0.99695 
0.99874 

2.662 

2.65 

t,44 Bradd(lCk Avenue • f-a.st f·'ittsbur9h, f'/\ 1 S11?. • 41 ?-8?3-7600 • f-1\X 41 ?-823-8999 • www.geotechnics.nflt 
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Client 
Client Reference 
Project No. 
lab ID 

uses 

100 

90 

HO 

70 

1: 
50 "' ·.; 

:s: ,.. 
co 
:;; ~)0 

·" u. 

C: ., 
~ 40 
"' a. 

30 

20 

10 

:) 

1000 

USCSSymbol 

SIEVE ANALYSIS 
ASTM D 422-63 (2007)!AASHTO T88-00 SOP S3 

GAi CONSUL TANT$ 
TRIMBLE COUNTY CCR LF C100784.03 
2012167-04 
2012-16704 02 

gravel 

12" 6" 3" 3!4" 318" #4 #10 #20 #40 

mo 10 1 

Boring No. 
Depth (ft) 
Sample No. 
Soil Color 

#140 N200 

0 1 
Particle Diameter (mm) 

CL, TESTED 

uses Classification SANDY LEAN CLA y 

_____ -_r ested_B~y __ f_JK_ 
Pilff(' 1 of 2 

_ D_at_.c __ 1_2_'18/12 Checked By 
HCN: Ct S3A DA H 10 OJ fJ',' RI:\1'11:;!0N 4 

BTP-20 
6-12 
BTP-208 
BROWN 

HYDROMETER 
silt and clay 

. I : 

I; 

. ! ; 
;, · 

t1·j - ' 
:i I: 
:i:; 

i' ! . 

0.0 1 0 .001 

Date \)-J\-\) 
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Client 
Client Reference 
ProIect No. 
LatJ ID 

WASH SIEVE ANALYSIS 
ASTM D 42263 (2007)1AASHTO TBB-00 SOP-S3 

GAi CONSULT ANTS 
TRIMBLE COUNTY CCR LF C100784 03 
2012-167-04 
2012-167-04-02 

Boring No. 
Depth (ft) 
Sample No. 
Soil Color 

BTP-20 
6-12 
BTP 208 
BROWN 

Moisture Content of Passin0 3i4" Material Water Content ot Retainccl 314" Material 

Tare No. 13 Tare No. 
Wgt.Tare + Wet Specimen (gm) 1398.60 Wgt.Tare + Wet Specimen (gm) 
Wgt.Tare + Dry Specimen (gm) 1234.90 Wgt.Tare • Dry Specimen (gm) 
Weight of Tare (gm) 203.41 Weight of Tare (gm) 
Weight of Water (gm) 163.70 Weight of Water (gm) 
Weight of Dry Soil (gm) 1031.49 Weight of Dry Soil (gm) 

Moisture Content (%) 15.9 Moisture Content(%) 

Wet Weight -3/4'' Sample (gm) 36932 Weight of the Dry Specimen (gm) 
Dry Weight - 3/4" Sample (gm) 31873.6 Weight of minus 11200 material (gm) 
Wet Weight +314" Sample (gm) 296_ 15 Weight of plus #200 material (gm) 
Dry Weight+ 3/4" Sample (gm) 278.94 
Total Dry Weight Sample (gm) 321:i2 5 J - Factor (Percent Finer than 314") 

Sieve Sieve Wgt.o1 Soil Percent Accum11latecJ 
Size Opening Retained Retained Percent 

(mm) Retained 
(om) (%) (%) 

12' 300 0.00 0.00 0.00 
6" 150 0.00 0.00 0.00 
3· 75 0.00 0.00 0.00 
2" 50 0.00 ( ' ) 0.00 0.00 

1 1/2" 37.5 0.00 0.00 0.00 
1" 25 252.49 0.74 0.74 

3/4" 19 43.66 0.13 0.87 
1/Z' 12.5 0.00 0.00 0.00 
3i8'' 9.5 0.97 0.09 0.09 
if4 4.75 16.78 1.63 1.72 
1110 2 32.08 3.11 4.83 
#20 0.85 36.74 ( .. ) 3.56 8.39 
1140 0.425 38.55 3.74 12.13 
1160 0.25 61.16 5.93 18.06 

#140 0.106 94.83 9.19 2725 
#200 0.075 32.46 3.15 30.40 
Pan 71 7.92 6960 100.00 

Notes : ( ' ! The + 314" sieve analysis is based on the Total Dry Weight of the Sample 
i ") The - 3/4" sieve analysis 1s based on the Weight ofthe Ory Specimen 

Percent 
Finer 

(%) 

100.00 
100.00 
100.00 
10000 
100.00 
99.26 
99.13 

100.00 
99.91 
98.28 
95.17 
91.61 
87.87 
81.94 
72.75 
69.60 

573 
378.53 
361.32 

82.46 
17.21 

278.86 

6.2 

1031.49 
717.92 
313.57 

0.9913 

Accumulated 

Percent 
Finer 

(%) 
100.00 
100.00 
100.00 
100_00 
100.00 
99.26 
99.13 
99.13 
99.04 
97.43 
94.34 
90.81 
87.11 
81.23 
72.12 
69.00 

. 

page 2of 2 

fosted By BK Date 12/18/1 2 Checked By ----~ ·--- -- Date I J-1,J- )2 
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ATTERBERG LIMITS 
ASTM D 4318-10 I AASHTO T89 (SOP - S4A) 

Client GAi CONSULTANTS Boring No BTP-20 
Client Reference Trimble County CCR LF C100784 03 Depth (ft) 6-12 
Project No. 2012-167-04 Sample No. BTP-20B 
Lab ID 2012-167-04-02 Soil Description BROWN LEAN CLAY 
Note: The USCS symbol used with this test refers only to the minus No. 40 l Minus No. 40 sieve rnatenal. ,\irdrie(l) 

sieve material. See the "Sieve and Hydrometer Analysis" graph page for the complete material description 

Liquid Limit Test 1 2 3 
M 

Tare Number 2698 249 320 u 
Wt of Tare & WS (gm) 41 46 45.62 48.18 L 
Wt of Tare & OS (gm) 34.60 38 73 39 88 T 
Wt of Tare (gm) 1640 20.98 19.90 
Wt of Water (gm) 6.9 69 8.3 p 
Wt of OS (gm) 18.2 17.8 20 0 0 

I 

Moisture Content(%) 37.7 38.8 41.5 N 
Number of Blows 31 22 16 T 

Plastic limit Test 1 2 Range Test Results 

Tare Number 321 357 Liquid Limit(%) 39 
Wt. of Tare & WS (gm) 25 46 26.57 
Wt. of Tare & OS (gm) 24 58 25.69 Plastic Limit (%) 17 
Wt. of Tare (gm) 19 45 20.46 
Wt of Water (gm) 0.9 0.9 Plasticity Index (%) 22 
Wt of OS (gm) 5.1 5.2 

uses Symbol CL 
Moisture Content (%) 17.2 16.8 0.3 
Note. /he acceptalJ/e range of //Je two Moisture contents is ± 2 6 

Flow Curve Plasticity Chart 

..:15 r-------~~----------, 60 r---~-------.---------, 

4 () 

® 

Number of Blow,; 

/esred By rn Date 
OCN: 

so 

C -10 

" ., 
"C 

" - 30 
;:;, 
jJ 
.; 
~ ).0 -- . 

CL-ML 

ML 

20 

Liquid Limit (¾) 

12/20112 Checked By 

12/20/0C REIIISION: •; 

:oo 
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SPECIFIC GRAVITY 
ASTM D 8':i4 lO. AASHTO T100-06 (SOP· S51 

Clie11t 
Client Reference 
Project No. 
Lab ID 

GAi CONSULTANTS 
T,imble County CCR LF C 100784.03 
2012-167-04 
2012-167-04-02 

Replicate Number 

Pycnometer ID 
Weight of Pycnometer + Soil + Water (gm) 
Temperature. T ( 'Celsius) 
We!ght of Pycnorneter • Water (gm) 

Tare Number 
Weight of Tare+ Dry Soil (gm) 
Weight of Tare (gm) 

Weight of Dry Soil {gm) 
Specific Gravity of Soil r(i• T 
Specific Gravity of Water ,Ol T 
Conversion Factor for Temperature T 

Spec11ic Gravity tr 20'· Celsius 

Boring No. 
Depth (10 
Sample No. 
Visual Description 

1 

G 1255 
745.24 

25.1 
685.09 

929 
198.61 
102.13 

96.48 
2.655 

0.99703 
0.99881 

2.658 

Average Specific Gravity @ 2c? Celsius 

TO Dale r 2,, I 9: 12 C/Jecked By 

ElTP-20 
6 12 
BTP-208 
BROWN CLAY 
l M,nus No.4 si0vc rna1cri<11, airdried) 

2 

G 1403 
735.91 

24.8 
675.39 

957 
199.6 

102.46 

9/14 
2.653 

0.99710 
0.99889 

2.656 

2.66 

Date \)-

:i44 BrcludoGk Avunue • [,isl Pittsburgh, PA 15112 • 41?-823-7600 • fAX 412 823-8999 • www.yeotcc:hnics.nel 
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Client 
Client Reference 
Project No. 
Lab ID 

uses 

12" 
100 

90 

80 

10 

.E GO "' ·;; 
~ ,., 
lD 

-~ 
~)0 

lL 

c .. 
u 
:;; /4() 

0. 

:io 

20 

10 

0 

1000 

USCS Symbol 

SIEVE ANALYSIS 
ASTM D 422-63 (2007) SOP-S3 

GAi CONSUL TANT$ 
TRIMBLE COUNTY CCR LF C100784.03 
2012-16/-04 
2012-167-04 03 

SIEVE ANALYSIS 
gravel sand 

6" 3" 314" 3/8" #4 #10 #20 #40 

'!00 10 1 
Particle Diameter (mm) 

CL. TESTED 

Boring No. 
Depth (ft) 
Sample No. 
Soil Color 

11140 #200 

, . ;.' 

0,1 

T 

USCS Classification LEAN CLAY 

Tested Qy_ BK Date 
,oaqo .1 of 2 llCN· CT -S3C DAT[- 6 l~, 4 8 ,u::vlSJON ;, 

12!18/12 Checked By __ Jr't-=---

BTP-21 
1-6 
BTP-21A 
BROWN 

HYDROMETER 
silt and clay 

ii 

I 
···1 

.L 

0 01 0001 

544 8rad,1ock Avenue • East fJittsbur,ih, rA 15112 • 41?-8.?3-7600 • fCAX 41 ?-8?3-8999 • www.geotechnic~.net 
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WASH SIEVE ANALYSIS 
ASTM D 422-63 (2007) SOP-S3 

Client GAi CONSULTANTS 
Client Reference 
Project No. 

TRIMBLE COUNTY CCR LF C100784.03 
2012-167-04 

Boring No. 
Depth (ft) 
Sample No. 
Soil Color 

BTP-21 
1-6 
BTP-21A 
BROWN Lab ID 2012-167-04-03 

Moisture Content of rassing 3/4" Mate,ial 

Tare No. 
Wgt.Tare + Wet Specimen (gm) 
WgtTare + Dry Specimen (gm) 
Weight of Tare (gm) 
Weight of Water (gm) 
Weight of Dry Soil (gm) 

Moisture Content(%) 

Wet Weight 3/4" Sample (gm) 
Dry Weight - 3/4" Sample (gm) 
Wet Weight t3i4" Sample (gm) 
Dry We,ght • 3/4" Sample (gm) 
Total Dry Weight Sample (gm) 

Sieve Sieve 
Size Opening 

(mm) 

12"' 300 
(-l" 150 
3" 75 
2" 50 

1 1/2" 37.5 
1" 25.0 

3/4" 190 
1/2" 12.50 
3i8" 9.50 
/14 4.75 

1110 2.00 
#20 0.850 
#40 0.425 
/160 0.250 
#140 0.106 
#200 0.075 

Pan 

54 
1208.80 
1101.01 

205.65 
107. 79 
895.36 

12.0 

NA 
81.5 

NA 
0.00 

NA 

Wgt.of Soil 
Retained 

(gm) 
000 
000 
0.00 
0.00 
000 
000 
0.00 
2.75 
000 
0.74 
8.24 
17.27 
1:?.69 
14.31 
18.91 
6.55 

813.90 

Water Content of Retained 3/'1" Material 

Tare No. 
Wgt.Tare + Wet Specimen (gm) 
Wgt.Tare + Dry Specimen (gm) 
Weight of Tare (gm) 
Weight of Water (gm) 
Weight of Dry Soil (gm) 

Moisture Content(%) 

Weight of the Dry Specimen (gm) 
Weight of minus 11200 material (gm) 
Weight of plus #200 material (gm) 

Percent Acturnulated Percent 
Retained Percent Finer 

Retained 
(%) (%) (%) 

0.00 0.00 100.00 
0 00 0.00 100.00 
0 00 0.00 100.00 
000 0 00 100.00 
0.00 0.00 100.00 
000 0.00 100.00 
000 0.00 100.00 
0.31 0.31 99.69 
0.00 0.3 1 99_(-,9 
0.08 0.39 99_(-,1 
0.92 1.31 98.69 
1.93 3.24 96.76 
1.42 4.66 95.34 
1.60 G.25 93.75 
2.11 8.37 91.63 
0.73 9.10 90.90 

9090 100.00 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

8953(-l 
813.90 

81.46 

Accumulated 

Percent 
Finer 

(%) 

100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
99.69 
99.69 
99.61 
98.69 
96.76 
95.34 
93.75 
91.63 
90.90 

-

Tested By BK Date 12/18/ 1 2 Checked By }L( Date \').-J] -/ J 
p /HJA 2 cf 2 

54/4 Brach.1ock /\venuP. • East f'ittshuf(lh, i'A 1 S112 • 412-82'.l-7G00 • FAX 412-823-8999 • www.geotec!rniG,.net 
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A TTERBERG LIMITS 
ASTM D 4318-10 I AASHTO T89 (SOP - S4A) 

Client GAi CONSUL TAN TS Boring No BTP-21 
Client Reference Trimble County CCR LF C100784.03 Depth (ft) 1-6 
ProJect No 2012-167-04 Sample No BTP-21A 
Lab ID 2012-167-04-03 Soil Description BROWN LEAN CLAY 
Note: The uses symbol used with this test refers only to the minus No. 40 ( Minus No. 40 sieve material. A11dried) 

sieve material. See the "Sieve and Hydrometer Analysis" graph page for the complete material description 

Liquid Limit Test 1 2 3 
M 

Tare Number 310 403 370 u 
Wt of Tare & WS (gm) 42.40 42.76 36.85 L 
wt. of Tare & OS (gm) 36.84 37.07 31.49 T 
wt. of Tare (gm) 18.76 18.58 14.61 I 
wt. of Water (gm) 5.6 5.7 5.4 p 
wt. of OS (gm) 18.1 18.5 16.9 0 

I 

Moisture Content(%) 30.8 30.8 31.8 N 
Number of Blows 35 26 19 T 

Plastic Limit Test 1 2 Range Test Results 

Tare Number 428 297 Liquid Limit(%) 31 
wt. of Tare & WS (gm) 19.57 23.90 
wt. ofTare & OS (gm) 18.62 22.97 Plastic Limit(%) 18 
Wt. of Tare (gm) 13.28 17.80 
Wt. of Water (gm) 0.9 0.9 Plasticity Index (%) 13 
Wt. of DS (gm) 5.3 5.2 

uses Symbol CL 
Moisture Content(¾) 17.8 18.0 -0.2 
Note: The acceptable range of the two Moisture contents is± 2.6 

Flow Curve Plasticity Chart 

34 60 

32 

u®~ 50 

30 

C: ~ 40 .. )( 

'E 28 .. 
"Cl 

0 C: 
(.) ~ 30 
.! 26 ·;:; 
"' ~ ~ 

"' 20 
24 ii: 

n 10 

20 ML 

IO ~00 20 10 6U 10(1 

Number of Bio= CL-ML Liquid Limit (%) 

Tested By TO Date 12118/12 Checked By Date / Z. t T · / c-
page 1 of 1 DCN: CT-S4R DATE: 12120/06 
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SPECIFIC GRAVITY 
ASTM D 854 10. AASHTO T100-06 (SOP - S5) 

Client 
Client Reference 
Project No. 
Lab ID 

GAi CONSULTANTS 
Trimble County CCR LF C100784 03 
2012-167-04 
2012-167-0403 

Replicate Number 

Pycnometer ID 
Weight of Pycnometer + Soil + Water (gm) 

Temperature. T ( 'Celsius) 
Weight of Pycnometer + Water (gm) 

Tare Number 
Weigllt of Tare+ Dry Soil (gm) 
Weight of Tare (gm) 

Weight of Dry Soil (gm) 
Specific Gravi1y of Soil ,{t T 
Specific Gravity of Water 1ti1 T 
Conversion Factor for Temperature T 

Specific Gravity rg 20·=· Celsius 

Boring No. 
Depth (ft) 
Sample No. 
Visual Description 

1 

G 1255 
746.09 

23.8 
685.26 

1139 
196.8 
98.8::l 

97.97 
2.638 

0.99735 
0.99914 

2.640 

Average Specific Gravity CQJ 2cf Celsius 

rested By TO Data 12:18.:1.'.' Checked Bv 

BTP21 
1-6 
BTP-21A 
BROWN CLAY 
( Minus No.4 ::.ieve rnaiet1al. airdried) 

2 

G 1403 
73616 

24.3 
675.55 

685 
195.63 
97 81 

97.82 
2.629 

0.9972'.J 
0.99902 

2.632 

2.64 

544 Braddock !\venue • r::ast f·'ittsburgh, PA I to 112 • 41?-823-7600 • r AX '112-8?3-8999 • www.geotechnics.net 
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Client 
Client Reference 
Project No. 
Lab ID 

uses 

/:lO 

'' i 
70 !! i !: I 

:E 
60 Ol ·a; 

~ 
>-co 

" _ ,; 
50 

u. 
C: ., 
u 4{1 

" a. 

30 

20 

10 

0 

1000 

USCS Symbol 

I 

' 

SIEVE ANALYSIS 
ASTM D 422-63 f2007)/AASHTO T88-00 SOP-S3 

GA1 CONSULT ANTS 
TRIMBLE COUNTY CCR LF C100784 03 
2012-167-04 
2012-167-04-0'1 

SIEVE ANAL YS/S 
gravel sand 

12" 6" 3" 3/4"' 3/8" #4 #10 #20 #40 

] ' 
... '. J 

100 10 1 

Boring No. 
Depth (ft) 
Sample No. 
Soil Color 

#140 #200 

0.1 
Particle Diameter (mm) 

CL, TESTED 

uses Classification LEAN CLA y WITH SAND 

______ Testec1_B~y ___ f3_K __ Date ___ l?_ .. '_18_,_' 1_2_C_h_e_c_k_e;_d_B_y,____ \j_._--'------'L"""'--
pag2 1 of 2 

BTP-21 
6-12 
BTP-21B 
BROWN 

HYDROMETER 
silt and clay 

. C _T __ _ 
I 

() 01 0.001 

Date ,~-J]-lJ 

544 8raddo,.;k Avenue • f-ast Pittsburgh, PA 15112 • 412-823- / 600 • rAX ~12-8?3-8999 • www.gcotcclmics.net 
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Client 
Client Reference 
Project No. 
Lab ID 

WASH SIEVE ANALYSIS 
ASTM D -122 63 (2007)/AASHTO T88-00 SOP-S3 

GAi CONSULTANTS 
TRIMBLE COUNTY CCR LF C 100784.03 
2012-167-04 
2012-167-04-04 

Boring No. 
Depth (ft) 
Sample No. 
Soil Color 

BTP-21 
6-12 
BTP-21 B 
BROWN 

Mo,sture Content of Passing 3//4" Material Water Content of Retamed 31,i·· Material 

Tare No. 
Wgt.Tare + Wet Specimen (gm) 
Wgt.Tare + Dry Specimen (gm) 
Weight of Tare (gm) 
Weight of Water (gm) 
Weight of Dry Soil (gm) 

Moisture Content(%) 

Wet Weight -3/4" Sample (gm) 
Ory Weight - 3/4" Sample (gm) 
Wet Weight +314" Sample (gm) 
Dry Weight+ 3/4" Sample (gm) 
Total Dry Weight Sample (gm) 

Sieve Sieve 
Size Opening 

(mm) 

12" 300 
6"' 150 
3" 75 
2" 50 

1 1 /2" 37.5 ,.. 25 
3;4" 19 

1/2" 12.5 
38"' 9.5 
#4 4.75 

#10 2 
1120 085 
1140 0.425 
#60 0.25 

#140 0.106 
#200 0.075 -
Pan 

46 
1317 20 
1150.17 

204.98 
167.03 
945.19 

17.7 

33G44 
28591.4 

261.61 
237.91 

28829.4 

Wgt.of Soil 
Retained 

(gm) 
0.00 
0.00 
0.00 
0.00 
0.00 

781.21 
80.40 

0.61 
0.61 
13.84 
16.71 
20.78 
29.95 
44.64 
72.97 
?8.81 

716.27 

( * ) 

( '* ) 

Tare No. 
Wgt.Tare + Wet Specimen (gm) 
Wgt.Tare + Dry Specimen (gm) 
Weight of Tare (gm) 
Weight of Water (gm) 
Weight of Dry Soil (gm) 

Moisture Content(%) 

Weight of the Dry Specimen (gm) 
Weight of minus 11200 material (gm) 
Weight of plus 11200 material (gm) 

J - Factor (Percent Finer than 314") 

Percent Acca1n-nJlatcd 

Retained Percent 
Retained 

(%) (%) 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 000 
0 00 0.00 
0.57 057 
0.25 0.83 
0.06 0.06 
006 0.13 
1.46 1.59 
1.77 3.36 
2.20 5.56 
3.1 7 8.73 
47? 13.45 
7.72 21.17 
3.05 24.22 

75.78 100.00 

Notes: (•I The+ 3/4"" sreve ana/ys,s is based on the Total Ory Weight of the Sample 
( '') I he· 314" sieve analysis 1s based on the Weight of the Dry Specimen 

Percent 
Finer 

(%) 

100.00 
100.00 
100.00 
100.00 
100.00 
99.43 
99.17 

99.94 
99.87 
98.41 
96.64 
94.44 
91 .27 
86.55 
78.83 
75 78 

902 
372.27 
348.59 
l 10.86 
23.68 

237.73 

10.0 

945.19 
716.27 
228.92 

0.9917 

Accumulated 

Percent 
Finer 

(%) 

100.00 
100.00 
100.00 
100.00 
100.00 
99.43 
99.17 
99.11 
99.05 
97.59 
95.84 
93.66 
90.52 
85.83 
78.18 
75.16 

-

Tested By BK Date 12/18/12 Checked By 
_rx1qe ?of .? 

Date )J-17 - }j_ 
UCN. C!-SJA DATE 10 O:l-f)7 H~Vl&ION 4 

S44 Hraddock Aw,nuc • East l'ittsburgh, PA l5112 • '112-823-/oOO • FAX 412-823,8999 • www.geotecl,nrcs.net 
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Client 
Client Reference 
Project No 
Lab ID 

A TTERBERG LIMITS 
ASTM D 4318-10 i AASHTO T89 (SOP - S4A) 

GAi CONSULTANTS 
Trimble County CCR LF C 100784.03 
2012-167-04 
2012-167-04-04 

Boring No. 
Depth (ft) 
Sample No. 
Soil Description 

BTP-21 
6-12 
BTP-21B 
BROWN LEAN CLAY 

Note: The USCS symbol used with this test refers only to the minus No. 40 ( Minus No. 40 sieve malerial. Airdried) 

sieve material. See the "Sieve and Hydrometer Analysis" graph page for the complete material description 

Liquid Limit Test 1 2 3 
M 

Tare Number 367 416 368 u 
IM. of Tare & WS (gm) 43.26 38.56 43.53 L 

IM. of Tare & OS (gm) 36.48 31 12 35.69 T 
IM. of Tare (gm) 20.35 13.82 17 93 I 

IM. of Water (gm) 6.8 7.4 7.8 p 

IM. of DS (gm) 16.1 17.3 17.8 0 
I 

Moisture Content(%) 42.0 43.0 44.1 N 
Number of Blows 31 25 20 T 

Plastic Limit Test 1 2 Range Test Results 

Tare Number 412 393 Liquid Limit(%) 43 

IM. of Tare & WS (gm) 25.69 22.97 

IM. of Tare & DS (gm) 24 72 21.97 Plastic Limit(%) 18 

wt. of Tare (gm) 19.38 16.53 

IM. of Water (gm) 1.0 1.0 Plasticity Index (%) 25 

wt. of DS (gm) 5.3 54 
USCS Symbol CL 

Moisture Content (%) 18.2 18.4 -0.2 
Note: The acceotable range of the two Mo,sture contents 1s + 2. 6 

Flow Curve Plasticity Chart 

50 60 

45 

:::J®...1 
50 

40 l 40 
i: 
s X 

"' C .., 
0 C 
U35 ~ 30 

$ .. .~ 

S: lO 
;; ., 

20 0:: 

25 10 

20 0 
ML 

10 '00 D . 20 40 60 1:}(J 

Number of Blows I 
CL-ML Uquid Limit(%) 

Tested By TO ODie 12/19112 Checked By! 

page 1 of 1 DCN· CT-$4B DATE: 12/20106 
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SPECIFIC GRAVITY 
ASTM D 854-10. AASHTO Tl00-06 (SOP S5) 

Client 
Client Reference 
Project No. 
Lab ID 

GAi CONSULTANTS 
Trimble County CCR LF C100784 03 
2012-167-04 
2012-167-04-04 

Replicate Number 

Pycnometer ID 
Weight of Pycnometer + Soil + Water (gm) 
Temperature, T ( ··celsius l 
Weight of Pycnometer + Water (gm l 

Tare Number 
Weigtlt ot Tare + Dry Soil (gm) 
Weigt1t ot Tare (gm) 

Weigllt of Dry So,t (gm) 
Specific Gravity of Soil (c\1 T 
Specific Gravity ot Water (g, T 
Conversion Factor ior Temperature T 

Specific Gravity (ii 20'' Celsius 

Boring No. 
Depth (ft) 
Sample No. 
Visual Description 

1 

G 1255 
745.26 
23.6 

685.28 

644 
197.79 
101.77 

96.02 
2.664 

0.99740 
0.99919 

2.666 

Average Specific Gravity (Q) 2D1 Celsius 

Tested By TO 0;,/e 12-19 f 2 C/Jer:kf!ll By 
VCIV· r.:7 S5 0 :m, I 1 8 ,_-,, f?('vis.-~•,1. f7 

BTP-21 
6-12 
BTP-218 
BROWN CLAY 
( Mlnus No.'1 i:;1evc:- matm"i.;=11. ~irdrred:i 

2 

G 1403 
735.64 

23.6 
67!i.'J7 

518 
193.82 
97.85 

95.97 
2.673 

0.99740 
0.99919 

2.675 

2.67 

5~4 Gra(ldockAvAnue • Last Pitt5burgh, PA 1'.>11? • 41?.823- /600 • FAX 41 2-8?3-8999 • www.geoted111ics.net 
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Client 
Client Reference 
ProJect No. 
Lab ID 

uses 

SIEVE ANALYSIS 
ASTM D 422-63 (2007) SOP-S3 

GAi CONSUL TAN TS 
TRIMBLE COUNTY CCR LF C100784.03 
2012-16704 
2012-H,7-04-05 

SIEVE ANALYSIS 
gravel sand 

12" 6" 3" 3.i4" 3/8" lt4 lt10 #20 #40 

90 

HO 

70 

:E 60 '" ·.; 
~ 
>, 
al 
~ :,0 
" C 
u: 
1: 
"' u 
.; 
a. 

30 

20 

Boring No_ 
Depth (ft) 
Sample No. 
Soil Color 

11140 #200 

BTP-22 
15 
BTP-22A 
BROWN 

HYDROMETER 
silt and clay 

i 
i -1 

I 

+-· 

o~-----~-~---~------!--~-'--------,~~~-'----,__~__.__------' 
,O()(J :oo 10 1 U.1 0.01 Cl.001 

Particle Diameter (mm) 

USCSSymbol CL, TESTED 

USCS Classification LEAN CLAY 

Tested By BK Date 
page 1 of' 2 DCN: CT S:lC OA Tr f) ;,:). 98 HfVISION; 2 

1 ?! 18i12 Ct1ecked BL _ __ V..__-(= _ __ D_a_te \J.-J\ -1,?, 

5'14 [lracldock Avenue • East Pittsburgt,. PA l c- 11 2 • 412 -823-/600 • f'AX '11 2 -823--c\999 • www.gcc,ted,n1cs.11et 
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WASH SIEVE ANALYSIS 
ASTM D 422 63 {2007i SOP-S3 

Client GAi CONSULT ANTS 
Client Reference 
Project No. 

TRIMBLE COUNTY CCR LF C 100784.03 
2012-167-04 

Boring No. 
Depth (ft) 
Sample No. 
Soil Color 

BTP-22 
1-5 
BTP-22A 
BROWN Lab ID 2012-167-04-05 

Moisture Content ot Passing 3/~ .. Material 

Tare No. 
Wgt.Tare + Wet Specimen (gm) 
Wgt.Tare + Dry Specimen (gm) 
Weight of Tare {gm) 
Weight of Water (gm) 
Weight of Dry Soil (gm) 

Moisture Content (%) 

Wet Weight -3/4" Sample (gm) 

Dry Weight - 3/4" Sample (gm) 
Wet Weight +314" Sample (gm) 
Dry Weight + 3/4'' Sample (gm) 

Total Dry Weight Sample (gm) 

Sieve Sieve 
Size Opening 

(mm) 

12" 300 
6" 150 
3" 75 
2·· 50 

1 1i2" 37.5 
1" 25.0 

3/4" 190 
l/2" 12.50 
318" 9.50 
#4 4.75 

1110 2.00 
1120 0.850 
#40 0.425 
#60 0.250 

11140 0.106 
#200 0.075 

Pan 

53 
1159.20 
1061.50 
203.48 

97.70 
858 02 

11.4 

NA 
70.6 

NA 
0.00 

NA 

Wgt.of Soil 
Retained 

(gm) 
0 00 
0.00 
0.00 
0.00 
000 
0.00 
0.00 
000 
0.00 
000 
2.08 
11.66 
13.20 
23.05 
18.27 
2.30 

787 46 

Water Content of f<eta,ned 3/~' Materiai 

Tare No. 
Wgt.Tare + Wet Specimen (gm) 
Wgt.Tare + Dry Specimen (gm) 
Weight of Tare (gm) 
Weight of Water (gm) 
Weight of Dry Soil (gm) 

Moisture Content(%) 

Weight of the Dry Specimen (gm) 
Weight of minus #200 material (gm) 
Weight of plus 11200 material (gm) 

Percent AccumtJlal.ed Percent 
Retained Percent Finer 

Retained 
(%) (%) (%) 
0.00 0.00 100.00 
0.00 0.00 100.00 
000 0.00 10000 
0.00 000 10000 
0.00 0.00 100.00 
000 0.00 10000 
000 000 10000 
000 000 100.00 
0.00 000 100.00 
0.00 0.00 100.00 
0.24 0.24 9976 
1.36 1.60 98.40 
1.54 3.14 96.86 
2.69 5.83 94.17 
2.13 7.96 9204 
0.27 8.22 91.78 

91.78 100.00 . 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

85802 
787.46 
70.56 

Accumulated 

Percent 
Finer 

(%) 

100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
99.76 
98.40 
96.86 
94.17 
92.04 
91.78 

. 

Tested By 12/18'1 2 Checked By -------------BK Date J/ l .. _. __ D_ate_\_J.~·)_) -~Id~.-

544 Bradtiock /\venue • East Pittsburgh. f'A I ci 112 • ~ 12 823-7600 • F-AX 41 2-fl2J-8999 • www.geotectmics.net 
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ATTERBERG LIMITS 
ASTM O 4318-10 i AASHTO T89 (SOP - S4A) 

Client GAi CONSULTANTS Boring No BTP-22 
Client Reference Trirnble County CCR LF C100784.U3 Depth (ft) 1-5 
ProJect No 2012-167-04 Sample No BTP-22A 
Lab ID 2012-167-04-05 Soil Description BROWN LEAN CLAY 
Note: The USCS symbol used with this test refers only to the minus No. 40 i Mi11us No. 40 sieve irwtcnaL Airdriccl) 

sieve material. See the ·•sieve and Hydrometer Analysis" graph page for the complete material description 

Liquid Limit Test 1 2 3 
M 

Tare Number 412 366 365 u 
Wt. of Tare & WS (gm) 43 20 41 85 39.17 L 
Wt. of Tare & OS (gm) 37 63 35.91 32.92 T 
Wt of Tare (gm) 19.41 17 08 13 98 I 

Wt. of Water (gm) 5.6 5.9 63 p 

Wt. of DS (gm) 18.2 18 8 18.9 0 
I 

Moisture Content(%) 30.6 31.5 33.0 N 
Number of Blows 30 24 18 T 

Plastic Limit Test 1 2 Range Test Results 

Tare Number 393 408 Liquid Limit(%) 31 
Wt. of Tare & WS (gm) 23.08 27 75 
Wt ot Tare & OS (gm) 22 09 26 74 Plastic Limit(%) 18 
Wt of Tare (gmJ 16.54 21 21 
Wt. of Water (gmj 1.0 1 0 Plasticity Index(%) 13 
Wt. of DS (gm) 5.6 5.5 

uses Symbol CL 
Moisture Content (%) 17.8 18.3 -0.4 
Note The 1Jcceptable range of the two Moisture contents is ± 2. 6 

Flow Curve Plasticity Chart 

]4 ~-------~-------~ 6 0 ~-------~---------

JD 

c 
"' -··~ C ' ··· 
0 
<) 

paqe 1 of 1 

Tested By 

"® 
. .,J 

Number of Blows 

TO Date 
OCN· 

50 

10 

!i";(,i 
'J 20 40 ~)I) ao 1rm 

CL-ML Liq uid Limit (¾) 

12/20112 Clrecked By \2,( Date 
DATF· REVISION· '1 

544 l:lradtjock AvenuP • East Pittsburgh PA 1511? • 412-823-7600 • FAX 41 2-823-8999 • wwwqPolechnics.riet 
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SPECIFIC GRAVITY 
ASTM O 854-10. AASHTO noo 06 (SOP· SS) 

Client 
Client Reference 
Project No. 
Lab ID 

GAi CONSULTANTS 
Tri111ble County CCR LF C 1()0784 03 
2012-167-04 
2012-167-04-05 

Replicate Number 

Pycnometcr ID 
Weight of Pyc11ome1er + Soil + Waler (gm) 
Temperature. T ( .;Celsius) 
Weight of Pycnometer + Water (gm) 

Tare Number 
Weight of Tare+ Dry Soil (gm) 

Weight of Tare (gm) 

Weight of Dry Soil (gm) 
Specific Gravity or Soil (ii! T 
Specific Gravity of Water :ti: T 
Conversion Factor for Temperature T 

Specific G1avity (ii! 20''Celsius 

Boring No. 
Depth (ft) 
Sample No. 
Visual Description 

1 

G 1255 
745.98 

259 
684.99 

686 
194.01 
96.26 

97.75 
2.6ti9 

0.99682 
0 99861 

2.663 

Average Specific Gravity (Q1 2cY Celsius 

Tested By TO Date 12119/1? Checked By 

BTP 22. 
1-5 
BTP-22A 
BROWN CLAY 
! Minus NoA sieve :natr::-rial, ain1riecH 

2 

G 1403 
736.46 

25.5 
675.28 

923 
198.95 
100.67 

98.28 
2649 

0.99692 
0.99871 

2.652 

2.66 

Date \ 

544 Braddock Avenue • ~.ast Pittsburgh. PA 15112 • 412-823-1600 • FAX 412-823-8999 • www.geotechnic:,;.net 
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Client 
Client r~eference 
Project No. 
Lab 10 

uses 

90 

I '. 

80 

:Ill. 

?O 

SIEVE ANALYSIS 
ASTM D 422 63 (2007)/AASHTO T88-00 SOP-S3 

GAi CONSULT ANTS 
TRIMBLE COUNTY CCR LF C 100784 03 
2012-167-04 
2012-167-04-06 

SIEVE NAL YSIS 
gravel sand 

12" 6" 3·· 314" 3/8" #4 #10 #20 #40 

Boring No. 
Depth {tt) 
Sample No. 
Soil Color 

#140 11200 

BTP-22 
6-13 
BTP-2?.B 
BROWN 

HYDROMETER 
silt and clay 

n'-'--~----~~~----.,___-~-----<-'---'----'-----1-'-----'----~---'--'---'------! 
100n 100 70 1 0.1 0.01 0 001 

Particle Diameter {mml 

USCS Symbol CL, TESTED 

USCS Classification SANDY LEAN CLAY 

_____ lested ~ PC Date 12i18.!12 Checke_d_B~y---~-~....,,_ __ _ D;,te IJ-).\-}:2_ __ 
l)Ct\l: C.:1-S3A l!AH: 10 03 OJ Hf.VISION ·1 

541 nra<Wock Avenue • East Pittsb111,ih. PA 1:;112 • 412-8?3-7(;0() • f-11.X 41 ?-8?:H3999 • www.,woter.hnir.s.net 
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Client 
Client Reference 
Project No. 
Lab ID 

WASH SIEVE ANALYSIS 
ASTM D 422-63 (2007):AASHTO 188-00 SOP S3 

GAi CONSULTANTS 
TRIMBLE COUNTY CCR LF C 100784.03 
2012-167-04 
2012-167-04 06 

Boring No. 
Depth (ft) 
Sample No. 
Soil Color 

BTP-22 
6-13 
BTP-22B 
BROWN 

Moisture Content of Passing 3/4" Material Water Content of Retained 3./4" Material 

Tare No. 8 Tare No. 
Wgt.Tare + Wet Specimen (gm) 1221.20 Wgt.Tare + Wet Specimen (gm) 
Wgt.Tare + Dry Specimen (gm) 1086.50 Wgt Tare + Dry Specimen (gm) 
Weight of Tare (gm) 202.27 Weight of Tare (gm) 
Weight of Water (gm) 134.70 Weight of Water (gm) 
Weight of Dry Soil (gm) 884.23 Weight of Dry Soil (gm) 

Moisture Content (%) 15.2 Moisture Content (%) 

Wet Weight 3/4' Sample (gm) 31603 Weight of the Dry Specimen (gm) 
Dry Weight - 3/4" Sample (gm) 27425.2 Weight of minus #200 material (gm) 
Wet Weight +3/4" Sample (gm) 825.81 Weight of plus #200 material (gm) 
Dry Weight+ 3/4" Sample (gm) 790.81 
Total Dry Weight Sample (gm) 28216.0 J - Factor (Percent Finer than 314") 

Sieve Sieve Wgt.of Soil Percent Accumulated 
Size Opening Retained Retained Percent 

(mm) Retained 
(gm) (%) (%) 

12' 300 0.00 0.00 000 
6" 150 0.00 0.00 0 00 
3" 75 0.00 0.00 000 
2" 50 453.70 ( . ) 1.54 1.54 

1 1 /2" 37.5 185.40 0.63 2.17 
1" 25 131.01 0.44 2.61 

3/4" 19 55.70 0.19 2.80 
1/2" 12.5 2.05 0.23 0.23 
318" 9.5 2.13 0.24 0.47 
#4 4.75 19.16 2.17 2.64 

1110 2 22.05 2.49 5.13 
1120 0.85 25.02 ( **) 2.83 7.96 
1/40 0.425 37.70 4.26 12.23 
#60 0.25 58.49 6.61 18.84 

#140 0.106 87.76 9.93 28.77 
#200 0.075 26.24 2.97 31.73 
Pan 603.63 68.27 100.00 

Notes : ( ') Tho+ 3/4" sieve analysis is based on /he Total Dry Weight 01 the Sample 
( " ! The - 31" siove analysis 1s based on the Weight of the Ory Specimen 

Percent 
Finer 

(%) 

100.00 
100.00 
100.00 
98.46 
97.83 
97.39 
97.20 

99.77 
99.53 
97.36 
94.87 
9204 
87.77 
81.16 
71.23 
68.27 

-

1128 
909.60 
874.60 

83.89 
35.00 

790.71 

4.4 

884.23 
603.63 
280.60 

0.9720 

Accumulated 

Percent 
Finer 

(%) 
100.00 
100.00 
100.00 
98.46 
97.83 
97.39 
97.20 
96.97 
96.74 
94.63 
92.21 
89.46 
85.31 
78.88 
69.24 
66.35 

-

12.'18/12 Checkel1 By -------------------
Tested By PC Date 

page 2 of 2 
Date l J -,;L \ -J} 

DCN: C'f S3A l •(dt ~o 0 -.J·Ul r<E\/ISION ·1 
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Client 
Client Reference 
Pro1ect No. 
Lab ID 

ATTERBERG LIMITS 
ASTM O 4318 10 1 AASHTO T89 ISOP - S4A) 

GAi CONSULTANTS 

Trimble County CCR LF C100784 03 
2012-167-04 
2012-167 04-06 

Boring No 
Depth (ft) 
Sample No 
Soil Description 

BTP-22 
6-13 
BTP-228 
BROWN LEAN CLAY 

Note: The USCS symbol used with this test refers only to the minus No. 40 ( Minus No. 40 sieve material. /\i1·dried) 

sieve material. See the "Sieve and Hydrometer Analysis" graph page for the complete material description 

Liquid Limit Test 1 2 3 
M 

Tare Number 430 309 374 u 
Wt of Tare & WS (gm) 42.14 41.59 38.85 L 
Wt of Tare & OS (gm) 35 13 34.82 31.1 l T 
Wt. of Tare (gm) 18.59 19.31 14.13 I 
Wt of Water (gm) 70 6.8 7.7 p 
Wt. of OS (gm) 16.5 15.5 17.0 0 

I 
Moisture Content(%) 42.4 43.6 45.1 N 
Number of Blows 34 25 20 T 

Plastic Limit Test 1 2 Range Test Results 

Tare Number 425 424 Liquid Limit(%) 44 
Wt of Tare & WS (gm) 20.17 20.45 
Wt of Tare & OS (gm) 19.20 19.43 Plastic Limit (%) 19 
Wt. of Tare (gm) 14 03 13.84 
Wt of Water (gm) 1 0 1.0 Plasticity Index(%) 25 
Wt. of OS (gm) 5.2 5.6 

USCSSymbol CL 
Moisture Content (%) 18.8 18.2 0.5 
Note The acceptable range of the two Morsturo contents is± 2. 6 

Flow Curve Plasticity Chart 

50 .--------~,---,----------, GO ,----------,--y-----------, 

_4G 
C: 
2 
C: 
0 
U:1~, 

,:,@ 

--- ~ . .:. --~ .i....:. 

lesterl By 

I 0 

Number of Blows 

IO Daie 

OCN: CT-S48 

.• .I 

ML ------~-~------~ 
HJO 

CL-ML 

I 2/20112 Checked By 'J ( ..-, 

4 0 60 

Liquid Limit.(%) 

Date 1) -)) -IJ 
DATE: 12120/0f"i RF.VISION: J 

100 
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SPECIFIC GRAVITY 
ASTM D 854-10. AASHTO Ti 00-06 (SOP Sb) 

Client 
Client Reference 
Project No. 
Lab ID 

GAi CONSULTANTS 
Trimble County CCR LF C 100784.03 
2012-167-04 
2012-167-04-06 

Replicate Number 

Pycnometer ID 
Weight of Pycnometer + Soil + Water (gm) 
Temperature. T ( ''Celsius) 
Weight of Pycnometer + Water (gm) 

Tare Number 
Weight of Tare + Dry Soil (gm) 
Weight ot Tare (gm) 

Weight ot Dry Soil (gm) 
Specific Gravity of Soil (a' T 
Specific Gravity of Water (<i' T 
Conversion Factor for Temperature T 

Specific Gravity (o.' 20''Celsius 

Boring No. 
Depth (ft) 
Sample No. 
Visual Description 

1 

G 1255 
745.23 

2b.3 
685.07 

1463 
20638 
110.09 

96.29 
2.665 

0.99698 
0.99876 

2.668 

Average Specific Gravity (Q) 2{J Celsius 

Tested By TO Dare 1Zi/9i12 Checked By \L, 

BTP-22 
6-13 
BTP-22B 
BROWN CLAY 
{ Mlm1s No.4 ~~ieve materictl, ainJried) 

2 

G 1403 
736.94 
25.2 

675.36 

924 
200.08 
101.54 

98.54 
2.666 

0.99700 
0.99879 

2.669 

2.67 

Date 

b44 Elra(lclockAvenue • Fast Pittsburgh, PA 1511:? • 412-823 7600 • r-AX 412-U?3-B999 • www.geotechnics.net 
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Client 
Client Reference 
Project No. 
Lab ID 

SIEVE ANALYSIS 
ASTM D 422-63 (2007) SOP-S3 

GAi CONSULTANTS 
TRIMBLE COUNTY CCR LF C100784 03 
2012-167-04 
2012167-0407 

SIEVE ANALYSIS 
gravel sand 

12" 6'' 3" 3i4" 3/8" #4 #10 #20 #40 

80 

70 

: i I '5, 50 , .., - , ·: 
·;; . s: ; ; ,.. 
co 
.; :iO 

" i.i: 
c ., 
~ 40 
Q) 
0. 

'.JO 

10 

,. 
; 

. r·: I! 
I 

Boring No. 
Depth (It) 
Sample No. 
Soil Color 

#140 11200 

BTP-23 
1 5 
BTP-23A 
BROWN 

HYDROMETER 
silt and clay 

___ I_ 

o~--------------+-------_._~-~-----'~-'-~-'----1-'-~--'-----' 
1000 10[) 10 1 0.1 0.01 0.001 

Particle Diameter (m,n) 

USCSSymbol CL, TESTED 

USCS Classification LEAN CLAY 

. ________ l ested ~L- BK Date 12!1 S)!~__gt(!,Ck_e_d _By~ __ K~(~ __ O_a_te _J)-) I ·/ J 
pago ! of 2 0(:N: <:T-'53C OA. r~ 6-:?'.k9!:I f<EVISlON: L 

t.44 flra,JdockAvcnue • Fast P,ttshurgh, F'A 15112 • 112 823-7600 • FAX 4'12-823-8999 • www.neotcchnics.net 
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WASH SIEVE ANALYSIS 
ASTM D 422-63 (2007) SOP-S3 

Client GAi CONSULTANTS 
Client Reference 
Project No. 

TRIMBLE COUNTY CCR LF C100784.03 
2012-167-04 

Boring No. 
Depth (ft) 
Sample No. 
Soil Color 

BTP·23 
1-5 
BTP·23A 
BROWN Lab ID 2012-167-04-07 

Mo,sture Content of Passing 3M" Mc11erial 

Tare No_ 
Wgt.Tare + Wet Specimen (gm) 
Wgt.Tare + Dry Specimen (gm) 
Weight of Tare (gm) 
Weight of Water (gm) 
Weight of Dry Soil (gm) 

Moisture Content (%) 

Wet Weight -3/4" Sample (gm) 
Dry Weight - 3/4" Sample (gm) 
Wet Weight +3/4" Sample (gm) 
Dry Weight + 3.14" Sample (gm) 

Total Dry Weight Sample (gm) 

Sieve Sieve 
Size Opening 

(mm) 

12" 300 
6" 150 
3" 75 
2" 50 

1 1 .'2" 37.5 
1" 25.0 

3/4'' 19.0 
1 /2" 12_50 
3/8" 9.50 
114 4.75 

1110 2.00 
1120 0.850 
IMO 0.425 
1160 0.250 
#140 0106 
11200 0.075 

~ 

Pan 

846 
1194 24 
1063.25 

97.06 
130.99 
966.19 

13.6 

NA 
81.9 

NA 
000 

NA 

Wgt.of Soil 
Retained 

(gm) 
0.00 
0.00 
0.00 
000 
000 
0.00 
0.00 
000 
0 00 
0 00 
4.80 
15.88 
12.87 
16.54 
24.09 
7.67 

884 34 

Water Content of Retc11necJ 314" Material 

Tare No. 
Wgt.Tare + WN Specimen (gm) 
Wgt.Tare + Dry Specimen (gm) 
Weight of Tare (gm) 
Weight of Water (gm) 
Weight of Dry Soil (gm) 

Moisture Content(%) 

Weight of the Dry Specimen (gm) 
Weight of minus 11200 materiili (gm) 
Weight of plus 11200 material (gm) 

Percent AccumulMed Percent 
Retained Percent Finer 

Retained 
(%) (%) (%) 
000 0.00 100.00 
000 0.00 100.00 
0.00 000 100.00 
0.00 000 100.00 
000 000 100.00 
0.00 0.00 100 00 
0.00 0.00 100.00 
0.00 000 100.00 
000 0.00 100.00 
0.00 0.00 100.00 
0.50 050 99.50 
1.64 2.14 97.86 
1.33 3.47 95_53 
1.71 5.18 94_82 
2.49 7 68 92.32 
0.79 8.47 91.53 
91.53 100.00 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

966.19 
884.34 

81.85 

Accumulated 

Percent 
Finer 

(%) 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
99.50 
97.86 
96.53 
94.82 
92.32 
91.53 

. 

BK Date --------·---------- --Tested By 

pilge 2 of 2 

12.118,'1 2 Checked By \J,L __ Da_,e_ 1J--}H2 
DCN: CT S'il, (l,'\ff: 6· 2S•~.(l. R[VISiON: 7 
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Client 
Client Reference 
Pro1ect No 
Lab ID 

ATTERBERG LIMITS 
ASTM D 4318-10 l MSHTO T89 (SOP - S4A) 

GAi CONSULT ANTS 
Trimble County CCR LF C100784 03 
2012-167-04 
2012-167-04-07 

Boring No. 
Depth (ft) 
Sample No 
Soil Description 

BTP-23 
1-5 
BTP-23A 
BROWN LEAN CLAY 

Note: The USCS symbol used with this test refers only to the minus No. 40 ( Minus No. 4D sieve material IIFrdnedJ 

sieve material. See the "Sieve and Hydrometer Analysis" graph page for the complete material description 

Liquid Limit Test 1 2 3 
M 

Tare Number 35 38 147 u 
Wt of Tare & WS (gm) 41.84 42.22 44.34 L 
Wt. of Tare & OS (grn) 36 09 36.26 38.26 T 
Wt. ofTare (grn) 18 40 18.33 20.44 I 
Wt. of Water (gm) 58 6.0 6.1 p 
Wt. of OS (grn) 17. 7 17 9 17 8 0 

l 
Moisture Content (%) 32.5 33.2 34.1 N 
Number of Blows 32 26 21 T 

Plastic Limit Test 1 2 Range Test Results 

Tare Number 360 361 Liquid Limit (%) 33 
Wt. of Tare & WS (grn) 22.84 23.19 
Wt. of Tare & OS (gm) 21 97 22.27 Plastic Limit (%) 17 
Wt of Tare (grn) 16 65 16.83 
Wt of Water (gm) 0 9 0.9 Plasticity Index(%) 16 
Wt of OS (gm) 53 5.4 

USCS Symbol CL 
Moisture Content(%) 16.4 16.9 -0.6 
Note Tho acceptable range of tho two Moisture contents is ± 2 6 

Flow Curve Plasticity Chart 

:JS ~---,-----~------~ 60 ~----------.---------

24 

):'.) ~-~~-

Tested By 
pa~r_) 1 or 1 

; i 

Hl 

Number of Blows 

JP Uate 
DCN: 

50 

IU 

ML 

OG !QI) 

CL-ML Liquid Limit(%) 

12111112 Cllecked By Date 
DATE: REVISION: 'l 
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SPECIFIC GRAVITY 
ASTM O 854-1 0, AASHTO TI 00 06 (SOP Sb) 

Client 
Client Reference 
Proiect No_ 
Lab ID 

GAi CONSULTANTS 
Trimble County CCR LF C1G0/84.03 
2012· 167•04 
2012167 04-07 

Replicate Number 

Pycnometer ID 
Weight of Pycnometer + Srnl + Wate1 (gm) 
Temperature. T ( "Celsius) 
Weight of Pycnometer , Water (gm) 

Tare Number 
Weigt1t of Tare+ Dry Soil (gm) 
Wei\1ht of Tare (gm) 

Weight of Dry Soil (gm) 
Specific Gravity of Soil (d T 
Specific Gravity of Water @ T 
Conversion Factor for Temperature T 

Specific Gravity,(;, 20''Celsius 

Boring No. 
Depth (It) 
Sample No. 
Visual Description 

1 

G 1255 
744.97 

24.9 
685.12 

514 
19157 

95.2 

96.37 
2639 

0.99708 
0.99887 

2.642 

Average Specific Gravity @ 2c? Celsius 

Tt'sted By TO Date ;2.11g.-12 Cl1eck£:>d By 

BTP-23 
1-5 
BTP 23A 
BROWN CLAY 
{ Minus No.4 sievo matPr"ial. airdrie<1) 

2 

G 1403 
735.81 

25.0 
675.41 

669 
192.22 
94.75 

97.47 
2.629 

0.99705 
0.99884 

2.632 

2.64 

:>4'1 [lra(ldock Avenue • East Pittsburgh. PA 1 b112 • 412-823-/600 • FAX ,i 12-8?3-8999 • www.qeotechnics.net 
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Client 
Client Reference 
Project No. 
Lab ID 

uses 

SIEVE ANALYSIS 
ASTM D 422-63 (2007)1AASHTO T88-00 SOP-S3 

GAi CONSULTANTS 
TRIMBLE COUNTY CCR LF C100784.03 
2012-167-04 
2012-167-04-08 

SIEVE ANALYSIS 
gravel sand 

Boring No. 
Depth (ft) 
Sample No 
S011 Color 

12" 6" 3" 314" 3i8" 114 1110 1120 #40 #140 11200 
1()() 

90 

80 

70 

-:, 
OJ {)O 
·.; 
~ 
>-
al 
,; 
C 
;:.: 

a; 
~ ., 
0. 

30 

20 

I() 

100 10 I 01 
Particle Diameter (mm) 

USCSSymbol CL, TESTED 

USCS Classification SANDY LEAN CLAY 

Tested By PC Date 12/18/1 2 Checked By 
llCN. CT·SJA DATT 10•l)3-0J i·U:Vl$10N ~ 

BTP-23 
6-11 
BTP-23B 
BROWN 

HYDROMETER 
silt and clay 

0.01 0 007 
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Client 
Client Reference 
Project No. 
Lab ID 

WASH SIEVE ANALYSIS 
ASTM D 422-63 (2007)/AASHTO T88-00 SOP-$3 

GAi CONSULT ANTS 
TRIMBLE COUNTY CCR LF C100784 03 
2012-167-04 
2012-167-04-08 

Boring No. 
Depth (ft) 
Sample No. 
Soil Color 

BTP-23 
6-11 
BTP-23B 
BROWN 

Moistu,e Content of Passing 3/4" Material Water Content of Re:ained 314·· Material 

Tare No. 950 Tare No. 
Wgt.Tare + Wet Specimen (gm) 1271.99 Wgt.Tare + Wet Specimen (gm) 
Wgt.Tare + Dry Specimen (gm) 1114.17 Wgt.Tare + Dry Specimen (gm) 
Weight of Tare (gm) 101.35 Weight of Tare (gm) 
Weight of Water (gm) 157.82 Weight ot Water (gm) 
Weight of Dry Soil (gm) 1012,82 Weight of Dry Soil (gm) 

Moisture Content (%) 15.6 Moisture Content(%) 

Wet Weight 3/4" Sample (gm) 33697 Weight of the Dry Specimen (gm) 
Dry Weight - 3/4"' Sample (grn) 29154.1 Weight of minus #200 material (gm) 
Wet Weight +3.f4" Sample (gm) 1039.89 Weight of plus 11200 material (gm) 
Dry Weight + 3i4'" Sample (gm) 932.11 
Total Dry Weight Sample (gm) 30086.2 J - Factor (Percent Finer than 3!4") 

Sieve Sieve Wgtof Soil Percent AcClimulated 

Size Opening Retained Retained Percent 
(mm) Retained 

(gm) (%) (%) 
12" 300 0.00 0.00 0.00 
6" 150 0.00 0.00 0.00 
3" 15 000 0.00 000 
2'' 50 000 ( ; ) 000 000 

1 1/2" 37.5 378.14 1.13 1.13 
1·· 25 527.27 1.57 2.lO 

314" 19 134.48 0.40 3.10 
1 '2" 12.5 4.79 0.47 0.47 
3i8" 9.5 5.74 0.57 1.04 
#4 4.75 14.43 1.42 2.46 
#10 2 24.31 240 4.86 
lf20 0.85 28.44 ( " ) 2.81 7.67 
#40 0.425 48.39 4.78 12.45 
#60 0.25 71.69 7 08 19.53 
#140 0.106 94.91 937 28.90 
#200 0.D/5 26.95 2.66 31.56 
Pan 693.1 7 68.44 100_00 ~ 

Notes : ( * ! The + 3i4 ,. sieve analysis is based on the Ti:Jtal Dry Weight of the Sample 
( ") The - 3'4"' sieve analysis is baseci on the Weight of the Dry Specimen 

Percent 
Finer 

(%) 
100.00 
100.00 
10000 
100.00 
98.87 
97.30 
96.90 

99.53 
98.96 
97.54 
95.14 
92.33 
87.55 
80.41 
71.10 
68.44 

-

596 
207.06 
194.44 
85.30 
12.62 

109.14 

11.6 

1012.82 
693_ 17 
319.65 

0.9690 

Accumulated 

Percent 
Finer 

(%) 
100.00 
100.00 
100.00 
100.00 
98.87 
97.30 
96.90 
96.44 
95.89 
94.51 
92.19 
89.47 
84.84 
77.98 
68.90 
66.32 

. 

page,? ot' 2 

Tested By 
------ - -PC Date 12/18/1? Checked By Date L~J_J___ 

!JCN.- Cl S')A 0/\ n: H_l•t)J 07 RfVl~tuN 4 
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Client 
Client Reference 
ProJect No 
LablO 

ATTERBERG LIMITS 
ASTM D 4318-10, AASHTO T89 (SOP- S4A) 

GAi CONSULT ANTS 
Trimble County CCR LF C 100784 03 
2012-167-04 
2012-167-04-08 

Boring No. 
Depth (ft) 
Sample No. 
Soil Description 

BTP-23 
6-11 
BTP-23B 
BROWN LEAN CLAY 

Note: The USCS symbol used with this test refers only to the minus No. 40 ( Minus No. 40 sieve maten~I. AirdfiedJ 

sieve material. See the "Sieve and Hydrometer Analysis" graph page for the complete material description 

Liquid Limit Test 1 2 3 

Tare Number 113 133 115 
Wt ofTare & WS (gm) 44.46 45.86 46.80 
Wt. of Tare & OS (gm) 36.57 3787 38.78 
Wt of Tare (gm) 18.81 18.92 19 18 
Wt of Water (gm) 7.9 8.0 80 
Wt. of OS (gm) 17.8 19 0 1!!.6 

Moisture Content(%) 44.4 42.2 40.9 
Number of Blows 20 28 35 

Plastic Limit Test 1 2 Range 

Tare Number 416 320 
Wt. of Tare & WS (gm) 19.97 25.96 
Wt. of Tare & OS (gm) 18.95 25.00 
Wt of Tare (gm) 13.84 19.90 
Wt of Water (gm) 1.0 1.0 
Wt of DS (gm) 5.1 5.1 

Moisture Content(%) 20.0 18.8 1.1 
Note The 11cceptab/e range of the two Moisture conteo/s is± 2.6 

Flow Curve 

J .• 

:~ 

i'.:,. 

Number of Blows 

t 40 
>< 

" ,:; 
C 
- 30 
i::' ·n 
·~ 
12 20 
"-

10 

o_ 

CL-ML 

2G 

rosted By BK Date 1211 7/ 12 Checkecf By 
naqc 1 of ! DCN: CT-S413 DATE: 12 120i06 REVISION: 

M 
u 
L 
T 
I 
p 

0 
I 
N 
T 

Test Results 

Liquid Limit (%) 

Plastic Limit(%) 

Plasticity Index (%) 

uses Symbol 

Plasticity Chart 

ML· 

liq uid Limit(%) 

Dnte 

43 

19 

24 

CL 

·1oc 
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SPECIFIC GRAVITY 
ASTM D 854-1 0. M SHTO T1 00·06 (SOP ·· S5) 

Client 
Clie11t Relerence 
Project No. 
Lab ID 

GAi CONSULTANTS 
Trimble County CCR LF C 100784 03 
2012-167-04 
2012-167-04-08 

Replicate Number 

Pycnometer ID 
Weight ol Pycnometer + Soil + Water (gm) 
Temperature. T ( "Celsius ) 
Weight of Pycnometer + Water (gm) 

Tare Number 
Weight of Tare + Dry Soil (gm) 
Weight of Tare (gm) 

Weight of Dry Soil (gm) 
Specific Gravity of Soil @ T 
Specific Gravity of W.:iter @ T 
Conversion Faclor for Temperature T 

Specific Gravity ,ti• 20° Celsius 

Boring No. 
Depth (ft) 

Sample No. 
Visual Description 

1 

G 1255 
744.57 
24.0 

685.23 

69'.i 
189.97 
95.15 

94.82 
2.672 

0.99730 
0.99909 

?..675 

Average Specific Gravity @) 2Cf Celsius 

T,,sted By TO Date 1?1/8,'12 Checked By 

BTP-23 
1-5 
BTP-23B 
BROWN CLAY 
( Minus No.4 sieve rnatcrial, .:-urdricd) 

2 

G 1403 
735.75 

23.6 
675.52 

1466 
210.53 
114.04 

96.49 
2.661 

0.99740 
0.99919 

?..663 

2.67 
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Client 

MOISTURE DENSITY RELATIONSHIP 
ASTM 0698-12 SOP-S12 

GAi CONSULTANTS BTP-23 
Client Reference 
Project No. 

TRIMBLE COUNTY CCR LF C100784.03 
2013-009-01 

Boring No. 
Depth (ft) 
Sample No. 
Test Method 

6-11 
BTP-23B 
STANDARD Lab ID 2013-009-01-01 

Visual Description BROWN CLAY AND ROCK FRAGMENTS 

ti 
.!:, 
~ 
'iii 
C: 
Q) 

• 

Optimum Water Content 
Maximum Dry Density 

19.2 
104.7 

115 -------------------------------------

Specific Gravity 2. 70 
Assumed 

110 +-----------+--------~'-+----------+------------' 

105 

100 

95 +-----------+----------+----------+-------------l 

90 +---+------;---+--+----+---+--+------;.-----+'--+--+---+--+-~f-----4--+---+---+--+--l 
10 15 20 25 30 

Water Content (%) 

Tested By BK Date 1/10113 Checked By Date \-t\-~ '.) 
page 1 of 2 DCN:CT-S12 DATE" 813112 REVISION: 13 ( ': d (,1•r.,·',( ie,!/ud,• I )0•·1mn•ms' /'RINI"(! (/.0( '.ii I.) 1 / H66 ! . .\'l,S/Sfll!<'I I 
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Client 
Client Reference 
Project No. 
Lab ID 

Visual Description 

MOISTURE - DENSITY RELATIONSHIP 
ASTM 0698-12 SOP-S12 

GAi CONSULTANTS 
TRIMBLE COUNTY CCR LF C100784.03 
2013-009-01 
2013-009-01-01 

BROWN CLAY AND ROCK FRAGMENTS 

Boring No. 
Depth (ft) 
Sample No. 

Total Weight of the Sample (gm) NA TestType 
As Received Water Content(%) NA Rammer Weight (lbs) 
Assumed Specific Gravity 2.70 Rammer Drop (in) 

Rammer Type 
Percent Retained on 3/4" NA Machine ID 
Percent Retained on 3/8" NA Mold ID 
Percent Retained on #4 NA Mold diameter 
Oversize Material Not included Weight of the Mold 
Procedure Used C Volume of the Mold(cc) 

Mold / Specimen 

Point No. 1 2 3 4 
Wt. of Mold & WS (gm) 10370 10545 10660 10580 
Wt.of Mold (gm) 6381 6381 6381 6381 
Wt. ofWS 3989 4164 4279 4199 
Mold Volume (cc) 2125 2125 2125 2125 

Moisture Content/ Density 

Tare Number 1722 548 1731 540 
Wt. of Tare & WS (gm) 427.50 453.40 473.30 470.20 
Wt. of Tare & OS (gm) 381.75 398.31 406.99 398.86 
Wt. ofTare (gm) 81.53 80.50 83.55 83.21 
Wt. of Water (gm) 45.75 55.09 66.31 71.34 
Wt. of OS (gm) 300.22 317.81 323.44 315.65 

Wet Density (gm/cc) 1.88 1.96 2.01 1.98 
Wet Density (pcf) 117.1 122.3 125.7 123.3 
Moisture Content (%) 15.2 17.3 20.5 22.6 
Dry Density (pcf) 101.6 104.2 104.3 100.6 

Zero Air Voids 

Moisture Content(%) 19.0 23.5 28.0 
Dry Unit Weight (pcf) 111.4 103.1 95.9 

Tested By BK Date 1/10113 Checked By 

BTP-23 
6-11 
BTP-23B 

STANDARD 
5.5 
12 

MECHANICAL 
G 774 
G 1351 

6" 
6381 
2125 

5 
10497 
6381 
4116 
2125 

1714 
468.10 
391.75 
82.82 
76.35 
308.93 

1.94 
120.9 
24.7 
96.9 

Date \i\-\3 
page 2 of 2 DCN:CT-S12 DATE: 813/12 REVISION: 13 < ': / '·"'r.d;,.,,1ad .f)oc.·11111e111sPN.IN r (! (/D('A!J,fHr,M.>.'J .. \'/Sb,:i:t/ 
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Client 
Client Project 
Project No. 
Lab ID No. 

0.0 

PERMEABILITY TEST 
ASTM D 5084-10 

GAi CONSULTANTS Boring No. 
TRIMBLE COUNTY CCR LF C1007 Depth (ft.) 
2013-009-01 Sample No. 
2013-009-01-01 

BTP-213 
6-11 
BTP-23B 

AVERAGE PERMEABILITY= 2.7E-07 cm/sec @20°C 
AVERAGE PERMEABILITY= 2.7E-09 m/sec @20°C 

TOTAL FLOW vs. ELAPSED TIME 

5.0 10.0 15.0 

ELAPSED TIME, hrs 

-+-- INFLOW 

20.0 

--OUTFLOW 

PORE VOLUMES EXCHANGED vs. PERMEABILITY 

25.0 

1.0E-06 l~~~~~E~~~~~~~~~~t~~~~}_ ~-~J}_.~_ ~-~J---,,~~~~~!_,_,, ~~-~-~--~._t111·_·====_=--1~=~ 
t------j-----j---· -+-_ ---t------,----'-

1 : i ... ! ____ ----

~~ • -- _" -·-·~~---+----+------;i • i • J 
-----:~'.-.cc:---··'·-~- I : - E='c c~ 
-- --- - ~-=-~~---~--i- I - I 

-- 1- · , ~--- _L 
I 1.0E-08 ~-~-----+----+----i-----+-~--+------~-~--__-, 

1.0E-07 

.. -1------+--1_· - J-=-·-······~ 
I I ! 

' 

+----

0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10 

PORE VOLUMES EXCHANGED 

Tested By: TRE Date: 2/13/13 Checked By: )bQ , Date e?-¥1-\5 
Page 1 of 3 DCN: CT-22 DATE: 212/10 REVISION: 9 C:\MSOFFlCE\Excel\Perms\February 20131[009P 1 .XLS]Sheet 1 
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PERMEABILITY TEST 

Client 
Client Project 
Project No. 
Lab ID No. 

ASTM D 5084-10 

GAi CONSULTANTS Boring No. 
TRIMBLE COUNTY CCR LF C100784.03 Depth (ft.) 
2013-009-01 Sample No. 
2013-009-01-01 

BTP-213 
6-11 
BTP-23B 

Specific Gravity 

Sample Condition 

Visual Description: 

MOISTURE CONTENT: 

Tare Number 
Wt. of Tare & WS (gm.) 
Wt. ofTare & DS (gm.) 
Wt. of Tare (gm.) 
Wt. of Water (gm.) 
Wt. ofDS (gm.) 

Moisture Content (%) 

SPECIMEN: 

Wt. of Tube & WS (gm.) 
Wt. ofTube (gm.) 
Wt. of WS (calc.)(gm.) 
Length 1 (in.) 
Length 2 (in.) 
Length 3 (in.) 
Top Diameter (in.) 
Middle Diameter (in.) 
Bottom Diameter (in.) 

Average Length (in.) 

Average Area (in. 2 ) 

Sample Volume (cm3
) 

Unit Wet wt. (gm./ cm3
) 

Unit Wet Wt. (pcf) 
Unit Dry Wt. {pcf) 

Unit Dry Wt. (gm./ cm3
) 

Void Ratio, e 
Porosity, n 

Pore Volume ( cm3 
) 

BROWN SANDY CLAY 

BEFORE TEST 

673 
244.14 
215.81 

72.48 
28.33 

143.33 

19.8 

BEFORE TEST 

2153.80 
1344.00 
809.80 

3.989 
3.989 
3.989 
2.870 
2.870 
2.870 

3.99 

6.47 

422.93 

1.91 
119.5 
99.8 

1.60 
0.69 
0.41 

172.5 
Total Wgt. Of Sample After Test 

Tested By: TRE Date: 2/13/13 Checked By: 

2.70 Assumed 

Remolded 

AFTER TEST 

598 
472.93 
396.60 

84.66 
76.33 

311.94 

24.5 

AFTER TEST 

NA 
NA 

841.61 
4.037 
4.008 
3.963 
2.893 
2.896 
2.882 

4.00 

6.56 

430.36 

1.96 
122.1 

98.1 

1.57 
0.72 
0.42 

179.9 
852.7 

Page 2 of 3 DCN: CT-22 DATE: 2/2/10 REVISION: 9 C:\MSOFFICE\Excel\Perms\February 2013\[009P1 .XLSJSheet 1 
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Client 
Client Project 
Project No. 
Lab ID No. 

PERMEABILITY TEST 
ASTM D 5084-10 

GAi CONSULTANTS Boring No. 
TRIMBLE COUNTY CCR LF C100784.03 Depth (ft.) 
2013-009-01 Sample No. 
2013-009-01-01 

BTP-213 
6-11 
BTP-23B 

Pressure Heads (Constant) Final Sample Dimensions 
Top Cap (psi) 67.5 Sample Length (cm), L 10.17 
Bottom Cap (psi) 70.0 Sample Diameter (cm) 7.34 

Cell (psi) 75.0 Sample Area (cm2 
), A 42.33 

Total Pressure Head (cm) 175.8 Inflow Surette Area (cm2 
), a-in 0.898 

Hydraulic Gradient 17.29 Outflow Surette Area (cm2 
), a-out 0.899 

B Parameter (%) 97 

AVERAGE PERMEABILITY= 2. 7E-07 cm/sec @ 20°C 

AVERAGE PERMEABILITY= 2.7E-09 m/sec@20°C 

DATE TIME ELAPSED TOTAL TOTAL TOTAL FLOW TEMP. INCREMENTAL 
TIME INFLOW OUTFLOW HEAD PERMEABILITY 

t h ( O flow) @20°C 

(mm/dd/yy) (hr) (min) (hr) (cm'1 (cm'1 (cm) (1stop) (OC) (cm/sec) 

2/14/13 11 52 0.0 0.0 0.0 200.0 0 20.2 NA 
2/14/13 12 50 1.0 1.0 0.9 197.9 0 20.2 3.3E-07 
2/14/13 14 30 2.6 2.5 2.2 194.8 0 20.2 2.8E-07 
2/14/13 15 42 3.8 3.6 3.2 192.6 0 20.2 2.8E-07 
2/14/13 16 37 4.8 4.4 3.9 190.9 0 20.2 2.9E-07 
2/14/13 17 25 5.6 5.1 4.5 189.4 0 20.2 2.9E-07 
2/14/13 18 20 6.5 5.8 5.2 187.9 0 20.2 2.7E-07 
2/15/13 7 45 19.9 15.1 13.8 168.1 0 19.3 2.5E-07 
2/15/13 9 37 21.8 16.3 15.0 165.5 1 20.3 2.5E-07 

Tested By: TRE Date: 2/13/13 Checked By: Date: 
Page 3 of 3 DCN: CT-22 DATE: 2/2/10 REVISION: 9 C:\MSOFF JCE\Excel\Perms\February 2013\[009P1 .XLS]Sheet1 
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Client 
Client Reference 
Project No. 
Lab ID 

uses 

SIEVE ANALYSIS 
ASTM D 422-63 (2007)!AASHTO T88-00 SOP-$3 

GAi CONSULT ANTS 
TRIMBLE COUNTY CCR LF C100784.03 
2012- 167-04 
201 2-167-04-09 

SIEVE NAL YSIS 
gravel sand 

Boring No. 
Depth (fl) 

Sample No. 
Soil Color 

12" 6" 3" 3!4" 3/8" #4 #10 #20 #40 

=; : 

90 i• i ··j 

:: : I 

eo l1itl Lj. 

1: 
0) 
·.; 
~ 
>, 
al 

~ ~o 
u: 

" "' l: 40 ., 
0.. 

:lo 

10 .,, •·· , 

' ·i i ; 
i! i 
ii ;: ~-r, . 

. lil·:··;· 
!: ; : • 
: . : : 

I, j I ' 

·:' . 

.. ii!. ' .. :..; 

... ! 

.. : . - ;,----.. 
. I 

! 

j =. ! i 

;i :: 1 
I
, , . . 

.c..!.i ' j; I . 

__ : _____ ! . 

i i ; : 
11 1 ; 

rii:+r·; 

! j 

,i :: ! 
+ j. I· ,. 

i ! 
' • ! 

!!: I 
I:-: •· - ~- ! 

' i 

' ~ ~ - : . ; l 

"I "" • •• . ~' : .. •. I • - .• 

! ' ! I 

BTP-24 
1-6 
BTP-24A 
BROWN 

HYDROMETER 
silt and clay 

; ... L 

~ I • • 

·; i: 

o~-~----~----- ~-~- --~~~-~- - +--'~~---........ '"----~-- - --' 
l(J(){) 100 1i) 1 0.1 0.01 ()_()(J l 

Particle Diameter (mm) 

USCSSymbol CL, TESffD 

USCS Classification LEAN CLAY 

Testel1 By PC Date 12/1 8112 Checked By Date )d -_1\ · J J. 
page 1 ol 2 
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Client 
Client Reference 
Proi ect No. 
Lah ID 

WASH SIEVE ANALYSIS 
ASTM D '122-63 (2.007)iAASHTO TB8-00 SOP-S3 

GAi CONSULTANTS 
TRIMBLE COUNTY CCR LF C1 00784 03 
2012-167-04 
2012-167-04-09 

Boring No. 
Depth (ft) 
Sample No . 
Soil Color 

BTP-24 
1-6 
BTP-24A 
BROWN 

Moisture Content of Passing 314" Matern;il Water Content of Retained 3/4'" Material 

Tare No. 1920 Tare No. 
Wgt.Tare + Wet Specimen (gm) 1186.66 Wgt.Tare + Wet Specimen (gm) 
Wgt.Tare + Dry Specimen (gm) 1077.38 Wgt.Tare + Dry Specimen (gm) 
Weight ot Tare (gm) 98.29 Weight of Tare (gm) 
Weight of Water (gm) 109.28 Weight of Water (gm) 
Weight of Dry Soil (gm) 979.09 Weight of Dry Soil (gm) 

Moisture Content(%) 11.2 Moisture Content (%) 

Wet Weight -3t4' Sample (gm) 34685 Wejght of the Dry Specimen (gm) 
Dry Weight · 3;4·· Sample (gm) 31 202.4 Weight of minus 11200 material (gm) 
Wet Weight +3t4"' Sample (gm) 563 38 Weight of plus #200 material (gm) 
Dry Weight + 3/4" Sample (gm) 30.20 
Total Dry Weight Sample (gm) 31 232.6 J • Factor (Percent Finer than 3/4") 

Sieve Sieve Wgt.of Soil Percent Accum<1lated 
Size Opening Retained Retained Percent 

(mm) Retained 
(9ml (%) (%) 

12" 300 0.00 0.00 0.00 
6" 150 0.00 0.00 0.00 
3· 75 0.00 000 0.00 
2" 50 0.00 ( < ) 0.00 0.00 

1 112" 37.5 229. 10 0,04 0.04 
1. 25 187.7 1 0.03 0.07 

314" 19 146.57 0.03 0.10 --
~-- 1/2" 12.5 7.12 0.73 0 73 

3/8" 9.5 0.00 0.00 0.73 
#4 4 75 2.85 0.29 1.02 

1/1 0 2 3.29 0 34 1.35 
1120 0.85 9.06 ( ,. ) 0.93 2.28 
1140 0.425 7.75 0.79 3.07 
#60 0.25 6.26 0.64 3.7 1 

lt140 0.106 8.08 0.83 4.54 
11200 0.075 3.60 0.37 4.90 -
Pan 931 .08 95.10 100.00 

Notes : ( • J The + 3 .4•· sieve analysis 1s base<.1 on the Total Dry Weight of the Sample 
( "" i Tho 3A" si1wo analysis is based 011 tho Weight of the Dry Specimen 

Tested By PC Oate 12/ 18/ 12 Checked By -----~· - - - - - - --
page 2 of ;J IJ(;N: CT S:lA l)Alt ·10 () ~,Hi / IH:VISl()N ,1 

Percent 
Finer 

(%) 

100.00 
100.00 
100.00 
100.00 
99.96 
99.93 
99 90 
99.27 
99.27 
98.98 
98.65 
97.72 
9693 
96.29 
95.46 
95.10 

1744 
1799.51 

175.29 
83.30 

1624.22 
91.99 

1765.6 

979.09 
931.08 

48.01 

0.9990 

Accumulated 
Percent 
Finer 

(%) 
100_00 
100.00 
100.00 
100.00 
99.96 
99.93 
99.90 
99.18 
99.18 
98-89 
98.55 
97.63 
96.84 
96.20 
95.37 
95.00 

-
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Client 
Client Reference 
Project No. 
Lab ID 

ATTERBERG LIMITS 
ASTM D '1318-10 i AASHTO l89 (SOP - S4A) 

GAi CONSULTANTS 
Trimble County CCR LF C1G0784.03 
2012-167-04 
2012-167-04-09 

Boring No 
Depth (ft) 
Sample No 
Soil Description 

BTP-24 
1-6 
BTP-24A 
BROWN LEAN CLAY 

Note: Tile USCS symbol used with tllis test refers 011/y to the minus No. 40 l Minus No 40 w,ve material. 1\irdr1erlI 

sieve material. See the "Sieve and Hydrometer Analysis" graph page for tile complete material description 

Liquid Limit Test 1 2 3 
M 

Tare Number 309 289 2254 u 
Wt of Tare & WS (gm) 45.41 44.11 41.33 L 
Wt of Tare & OS (gm) 37.75 36 94 34.33 T 
Wt. of fare (gm) 19.31 19.47 16 82 I 

Wt of Water (gm) 77 72 7.0 p 
Wt of OS (gm) 184 17.5 17.5 0 

Moisture Content(%) 41.5 41.0 40.0 N 
Number of Blows 23 29 34 T 

Plastic Limit Test 1 2 Range Test Results 

Tare Number 393 151 Liquid Limit(%) 41 
Wt. of Tare & WS (gm) 22.93 25.36 
Wt of Tare & DS (gm) 22 05 24.49 Plastic Limit (%) 16 
Wt of Tare (gm) 16.54 19.18 
Wt. of Water (gm) 0.9 0.9 Plasticity Index(%) 25 
Wt of DS (gm) 55 5.3 

USCS Symbol CL 
Moisture Content(%) 16.0 16.4 -0.4 
Note. The acceptoble mnge of the two Moisture contents is ± 2. 6 

Flow Curve Plasticity Chart 

ec r--------,---.--,----,----..., 

40 :® 
. -j 

:)1) 

Cl CH 

r 

·"Y· ', ·-..._.,! 
MH 

'.(}:.:: 

Number of Blows 
CL-ML 

J() (\0 

Liquid Limit(¾) 
·:oo 

Tested l3y BK Date) 12115112 Checked By Date 1;-\1-\ 
,oaqe 1 uf 1 DCN: CI S-IFl DATE: 1 ?/20iiJ6 REVISION: J 
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SPECIFIC GRAVITY 
ASTM D 854 10. AASHTO Tl00-06 (SOP· Sb) 

Client 
Client Reference 
Proiect No. 
Lab ID 

GAi CONSULTANTS 
Trimble County CCR LF C100784 03 
?012-167-04 
2012167 04-09 

Replicate Number 

Pycnometer ID 
Weight of Pycnometer + Soil + Water (gm) 

Temperature. T ( 'Celsius l 
Weight of Pycnometer + Water (gm) 

Tare Number 
Weight of Tare + Dry Soil (gm) 
Weight of Tare (grn) 

Weight of Dry Soil (gm) 
Specific Gravity of Soil (¢.: T 
Specific Grnv1ty of Waler (ij) T 
Conversion Factor for Temperature T 

SpeGific Gravity {(t- 20·' Celsius 

Boring No. 
Depth (ft) 

Sample No. 
Visual Description 

1 

G 1255 
745.46 

25.8 
685.00 

969 
200.55 
103.0? 

97.53 
2.631 

0.99684 
0.99863 

;)634 

Average Specific Gravity @ 2cf Celsius 

Tested By TO Date 12.. /8i/2 C/Jeckl:!d By ~. 

BTP-24 
1-6 
BTP-24A 
BROWN CLAY 
( Minus No 4 51eve rnateriaL :?firdri0di 

2 

G 1403 
735.08 

25 2 
675.29 

1321 
194.76 
98.25 

96.51 
2.628 

0.99700 
0.99879 

2.631 

2.63 

Date 
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Client 
Client Reference 
Project No. 
Lab ID 

uses 

SIEVE ANALYSIS 
ASTM D 422-63 (200/) SOP-83 

GAi CONSULTANTS 
TRIMBLE COUNTY CCR LF C100784.03 
2012-167-04 
2012 167-04-10 

SIEVE ANALYSIS 
gravel sand 

12" 6" 3" 3/4" 3/8" #4 #10 #20 #40 

90 

20 

10 

Boring No. 
Depth (ft) 
Sample No. 
Soil Color 

#140 11200 

BTP-25 
1-6 
BTP25A 
BROWN 

HYDROMETER 
silt and clay 

() ~"-"--'-'--~----a"--~_;._ __ -~~---------'--~-+-~..;_~~..__J.c_; _ _;_ 
1()(}() 100 10 1 

Particle Diameter (mm) 
() 1 0 01 0001 

uses Symbol CL, TESTED 

USCS Classification LEAN CLAY 

·--··- --·Tei_,te_d_El~Y~_P_C ___ D_a-'-tc'-----'12_·18;12 Checked i:?L_JH., _Date \J-J,1-_11_ 
pa9e ! nt 2 DCN: CT S.3(; OJ\H- i=3 ;)~ '!>8 rn:v,s10N. 2 \. U•;(-,~-~ .~-.. ;.~. -,..;c-,-C-::;{-'.;-._,,,-.,,.,:_i,, :.•n,,r· '.) ,· ,.")i:_;;;_ :·;S:.•·r:~ \i :::.:.:~h:;,.,;: 
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Client 
Client Reference 
Project No. 
Lab ID 

WASH SIEVE ANALYSIS 
ASTM D 422-63 (2007) SOP-S3 

GAi CONSULTANTS 
TRIMBLE COUNTY CCR LF C10078403 
2012-167-04 
2012-161-04-10 

Boring No. 
Deptt1 (ft) 

Sample No. 
Soil Color 

BTP 25 
1-6 
BTP-25A 
BROWN 

Moisture Content of Passing 3/4" Mate::.:r21a::..I -----~W.:..:c1.:..:te.:..:r.:..:C.:;:;an.:..:t;;:.:en.:..:t..::.o.:..:f R.:..:e:.::1":.::':..cne:::.:.d=----::3::...:4:..c".:..:M:.=a.:..:te::_ri=a! _____ --I 

Tare No. 
Wgt.Tare + Wet Specimen (gm) 
Wgt.Tare + Dry Specimen (gm) 
Weight of Tare (gml 
Weight of Water (gm) 
Weight of Ory Soil (gm) 

Moisture Content(%) 

Wet Weight -3/4" Sample (gm) 
Dry Weight - 3/4" Sample (gm) 
Wet Weight +3/4" Sample (gm) 
Dry Weight+ 3i4" Sample (gm) 
Total Dry Weight Sample (gm) 

Sieve Sieve 
Size Opening 

(mm) 

12" 300 
6" 150 
3" 75 
2" 50 

1 1 /2" 31.5 
1'' 25.0 

3/4" 19.0 
1/2" 12.50 
3/8" 9.50 

114 4.75 
1110 2.00 
#20 0850 
#40 0.425 
/!GO 0.250 

i/140 0.106 
1/200 0.075 

Pan 

919 
1193.33 
1058.49 

99.87 
134.84 
958.62 

14.1 

NA 
15.6 
NA 

000 

NA 

Wgt.ot Soil 
Retained 

(gm) 
0.00 
0.00 
000 
000 
0.00 
0.00 
000 
0 00 
0.00 
000 
0.50 
1.80 
3.27 
3.31 
428 
2.42 --

943.04 
--

Tare No. 
Wgt.Tare + Wet Specimen (gm) 
Wgt.Tare + Ory Specimen (gm) 
Weight ot Tare (gm) 
Weight ot Water (gm) 
Weight ot Dry Soil (gm) 

Moisture Content (%l 

Weight ot the Ory Specimen (gm) 
Weight of minus #200 material (gm) 
Weight of plus 11200 material (gm) 

Percent Accumul;itc,cl Percent 
Retained Percent Finer 

Retained 
(%) (%) (%) 
000 0.00 10000 
0.00 000 100.00 
000 000 100.00 
000 0.00 100 00 
000 0.00 100 00 
0.00 0.00 100.00 
0.00 000 100.00 
000 0 00 100.00 
000 0.00 100.00 
0.00 0.00 100.00 
0.05 0.05 99.95 
0.19 0.24 99.76 
0.34 0.58 99.42 
0.35 0.93 99.07 
0.45 1.37 98.63 
0.25 1.63 98.37 -
98.37 100.00 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

958.62 
943.04 

15.58 

Accumulated 

Percent 
Finer 

(%l 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
99.95 
99.76 
99.42 
99.07 
98.63 
98.37 

-

Te,;ted By PC Date 12/18/12 Check __ e_d_By __ _i""-(_...., _ _ Oate \)-)1-\_d: 
OCN· c;r SJ.C D.'Ul: Cl 25 !)fl fi(\/tSt()N ~ 
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A TTERBERG LIMITS 
ASTM D 4318-10 i AASHTO T89 (SOP - S4A) 

Client GAi CONSULTANTS Boring No. BTP-25 
Client Reference Trimble County CCR LF C100784.03 Depth (ft) 1-6 
Project No 2012-167-04 Sample No. BTP-25A 
Lab ID 2012-167--04-10 Soil Description BROWN LEAN CLAY 
Note: The USCS symbol used with this test refers only to the minus No. 40 ( Minus No 40 sieve material. Airdned) 

sieve material. See the "Sieve and Hydrometer Analysis" graph page for the complete material description 

Liquid Limit Test 1 2 3 
M 

Tare Number 41 1 365 386 u 
Wt of Tare & WS (gm) 37.62 39.01 48.96 L 
Wt. of Tare & OS (gm) 30.89 31.81 40.55 T 
W t of Tare (gm) 13.79 13.98 20.62 I 
Wt. of Water (gm} 67 7.2 8.4 p 

W t. of DS (gm} 17.1 17.8 19.9 0 
I 

Moisture Content(%) 39.4 40.4 42.2 N 
Number of Blows 34 27 20 T 

Plastic Limit Test 1 2 Range Test Results 

Tare Number 183 357 Liquid Limit(%) 41 
Wt. of Tare & WS (gm) 27.1 9 26.84 
Wt. of Tare & OS (gm) 26.1 9 25 80 Plastic Limit (%) 19 
W t. of Tare (gm) 20.87 20.45 
Wt. of Water (gm) 1.0 1 0 Plasticity Index (%) 22 
W t. of OS (gm) 5.3 5 4 

USCS Symbol CL 
Moisture Content(%) 18.8 19.4 -0.6 
Nof£1: The a(Xeptable range of Ifie two Moisture contents is ± 2. 6 

Flow Curve Plasticity Chart 

45 .--- --- - -~~------- ~ • ! : so-- - - - - ---- - --- - ---

-_~IOI!_:, \CY! : ;: = 

'I 

: ' ' : I 

, . 1 . .,, 

10 

Number of Blows 

: ..:.;,•. 

I ' '. 

. . . ' i ; ' 

: " I • ·. 

l 10 
)( 
Q) 

'C 
C 
;_ 30 
:e: 
.!e 
:. 
f 20 

1r, 

Cl. 
·i ··,'·· 
!• CH 

. -I ··. 

MH 

0 "-----''--'-- --"M"'L"----. _ ...J__-'--_ ___ _ __J 

0 .- . :m 40 60 ·,oo 

CL-ML Liq uicl Limit(%) 

7esiod By TO Date 12118/12 Checko<i By Oat£1 - a -{) _ 
puge 1 of 1 OCN: DATE: 12!'20iOG REVISION: 3 
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SPECIFIC GRAVITY 
AS1 MD 854 10. AASHTO 1100-06 (SOP S5) 

Client 
Client Reference 
ProJeCt No. 
Lab ID 

GAi CONSULTANTS 
Trimble County CCR LF C100!84.03 
201216/04 
2012-167-04-10 

Replicate Number 

Pycnometer ID 
Weight of Pycnometer + Soil • Water (gm) 
Ternpemture. T ( ''Ceisius) 
Weight of Pycnometer • Water (gm) 

T;ue Number 
Weight of fare+ Dry Soil (gm) 
Weight of ·fare (gm) 

Weight of Dry Soil (gm) 
Specific Gravity of Soil (\!) T 
Specitic Gravity of Willer ,g, T 
ConvP.rs1011 Factor for Temperature T 

Specific Gravity fr 20'' Celsius 

Bming No. 
Depth (ft) 
Sample No. 
Visual Description 

1 

G 1255 
743.65 

24.7 
685.15 

930 
191.3Y 
97_33 

94.04 
2.646 

0 99713 
0.99892 

2.649 

Average Specific Gravity @ 2c? Celsius 

Te,;terl Bv TO Date 1;>,13-12 Checked Bv 
o._:,v CT SSD.mi r1·c> !:! n ~vls ion. 17 

BTP-25 
1-6 
BTP-25A 
BROWN CLAY 
(. Mlnu:; No.4 sieve rnatenal. a1rdri,ecl} 

2 

G 1403 
Tl5.25 
24.3 

675.44 

958 
196.39 
100.46 

95.93 
2.656 

0.99723 
0.99902 

2_659 

2.65 

544 f3racJdock Avenue • East Pittsburgh. PA 1 S 112 • 41:?-823 7600 • FAX 41?-8?3 8999 • www ri,,otechnics.nel 



Case No. 2022-00402 
Attachment to Response to MCFC-2 Question No. 3 

Page 304 of 470 
Bellar

Client 
Client Reference 
Project No. 
Lab ID 

Visual Description 

MOISTURE DENSITY RELATIONSHIP 
ASTM D698-12 SOP-S12 

GAi CONSULTANTS 
TRIMBLE COUNTY CCR LF C100784.03 
2013-009-01 
2013-009-01-02 

BROWN CLAY 

Optimum Water Content 
Maximum Dry Density 

Boring No. 
Depth (ft) 
Sample No. 
Test Method 

18.6 
104.2 

BTP-25 
1.0-6.0 
BTP-25A 
STANDARD 

115 ,---------~--------~--------~--------~ 

Specific Gravity 2.55 
Assumed 

110+---------+----------+---------+------------l 

95 +--+---,e---<---+---+---+--+-->---'--+--+---+--+--1----4--+--+---+--+---I 

10 15 20 25 30 

Water Content(%) 

Tested By PC Date 1/14/13 Checked By Date 
page 1 of2 DCN:CT-S12DATE:813112REVISION: 13 (':\[l.,-,,1:,··(i,:01ad,J)r,cm11,•111.~'./>NJNrQ (f,()('.,J/J'/Hl/J'J.X/,S/Sh~r:II 
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Client 
Client Reference 
Project No. 
Lab ID 

Visual Description 

MOISTURE - DENSITY RELATIONSHIP 
ASTM 0698-12 SOP-S12 

GAi CONSULTANTS 
TRIMBLE COUNTY CCR LF C100784.03 
2013-009-01 
2013-009-01-02 

BROWN CLAY 

Boring No. 
Depth (ft) 
Sample No. 

Total Weight of the Sample (gm) NA TestType 
As Received Water Content(%) NA Rammer Weight (lbs) 
Assumed Specific Gravity 2.55 Rammer Drop (in) 

Rammer Type 
Percent Retained on 3/4" NA Machine ID 
Percent Retained on 3/8" NA Mold ID 
Percent Retained on #4 NA Mold diameter 
Oversize Material Not included Weight of the Mold 
Procedure Used B Volume of the Mold(cc) 

Mold / Specimen 

Point No. 1 2 3 4 
Wt. of Mold & WS (gm) 5945 6010 6072 6111 
Wt.of Mold (gm) 4237 4237 4237 4237 
Wt. of WS 1708 1773 1835 1874 
Mold Volume (cc) 944 944 944 944 

Moisture Content/ Density 

Tare Number 604 1705 599 910 
Wt of Tare & WS (gm) 355.76 350.63 362.43 360.23 
Wt. of Tare & DS (gm) 323.91 315.43 321.43 320.21 
Wt. of Tare (gm) 87.27 83.12 84.08 110.04 
Wt. of Water (gm) 31.85 35.20 41.00 40.02 
Wt. of DS (am) 236.64 232.31 237.35 210.17 

Wet Density (gm/cc) 1.81 1.88 1.94 1.99 
Wet Density (pcf) 112.9 117.2 121.3 123.9 
Moisture Content(%) 13.5 15.2 17.3 19.0 
Dry Density (pcf) 99.5 101.8 103.4 104.1 

Zero Air Voids 

Moisture Content(%) 18.5 21.0 23.5 
Dry Unit Weight (pcf) 108.1 103.6 99.5 

Tested By PC Date 1/14/13 Checked By 

BTP-25 
1.0-6.0 
BTP-25A 

STANDARD 
5.5 
12 

MECHANICAL 
G 774 
G 1031 

4" 
4237 

944 

5 
6090 
4237 
1853 
944 

555 
338.35 
293.09 
81.76 
45.26 
211.33 

1.96 
122.5 
21.4 
100.9 

Date \-\ !)--[3 
page 2012 DCN:CT•S12 DATE: 8/3/12REVISION: 13 ( ·:\(/sen,( ie,yai:k\J )'"-'1111/l!IIIS',l'RI N1" (J ({.()(;II,)'./ J;70<J.XI.S/Slti!el I 
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Client 
Client Project 
Project No. 
Lab ID No. 

10.0 

9.0 · 

~E 
8.0 -

" 7.0 

;:' 6.0 
0 
...J 5.0 LL 
...J 4.0 · 
i: 
0 3.0 
I-

2.0 

1.0 

0.0 
0.0 

1.0E-06 

PERMEABILITY TEST 
ASTM D 5084-10 

GAi CONSULTANTS Boring No. 
Trimble County CCR Lf. C100784.0 Depth (ft.) 
2013-009-01 Sample No. 
2013-009-01-02 

BTP-25 
1.0-6.0 
BTP-25A 

AVERAGE PERMEABILITY= 5.2E-08 cm/sec @ 20°C 
AVERAGE PERMEABILITY= 5.2E-1 O m/sec @ 20°C 

TOTAL FLOW vs. ELAPSED TIME 

---+---------------------t--
1 

----1 

10.0 20.0 30.0 

ELAPSED TIME, hrs 

--+--INFLOW 

40.0 

---OUTFLOW 

50.0 

PORE VOLUMES EXCHANGED vs. PERMEABILITY 

60.0 

- ! -
f-------+ --------- --··· - - =- =- ~ ---= - --- ~j---=-~--=-- =- __ i - _-------, 

" Q) 

.!/! 
E 
" > 
I-
:::; 
iii 
<( 
w 
::;; 
11': w 
a. 

i 

-+- --
i 
I 

1.0E-07 

~-~--- -r-~ ------. 
-------t-------+ -------- -----1---- -------, 

i 
i t------r-------r--

1.0E-08 
0.00 0.01 0.02 0.03 0.04 

PORE VOLUMES EXCHANGED 

Tested By: TRE Date: 2/12/13 Checked By: 

0.05 0.06 

Page 1 of 3 DCN: CT-22 DATE: 2/2/10 REVISION: 9 C:\MSOFFICE\Excel\Perms\February 2013\[009P2.XLS]Sheet1 
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PERMEABILITY TEST 

Client 
Client Project 
Project No. 
Lab ID No. 

ASTM D 5084-10 

GAi CONSULTANTS 
Trimble County CCR Lf. C100784.03 
2013-009-01 
2013-009-01-02 

Boring No. 
Depth (fl.) 
Sample No. 

BTP-25 
1.0-6.0 
BTP-25A 

Specific Gravity 
Sample Condition 

Visual Description: BROWN SANDY CLAY 

MOISTURE CONTENT: BEFORE TEST 

Tare Number 607 
Wt. ofTare & WS (gm.) 287.58 
Wt. of Tare & DS (gm.) 253.14 
Wt. of Tare (gm.) 82.76 
Wt. of Water (gm.) 34.44 
Wt. ofDS (gm.) 170.38 

Moisture Content (%) 20.2 

SPECIMEN: BEFORE TEST 

Wt. ofTube & WS (gm.) 2150.20 
Wt. ofTube (gm.) 1344.00 
Wt. of WS (calc.)(gm.) 806.20 
Length 1 (in.) 3.989 
Length 2 (in.) 3.989 
Length 3 (in.) 3.989 
Top Diameter (in.) 2.870 
Middle Diameter (in.) 2.870 
Bottom Diameter (in.) 2.870 

Average Length (in.) 3.99 
Average Area (in. 2 ) 6.47 
Sample Volume (cm3

) 422.93 
Unit Wet wt. (gm./ cm3 

) 1.91 
Unit Wet wt. (pcf) 119.0 
Unit Dry Wt. (pcf) 99.0 
Unit Dry Wt. (gm./ cm3

) 1.59 
Void Ratio, e 0.70 
Porosity, n 0.41 
Pore Volume ( cm3 

) 174.5 
Total Wgt. Of Sample After Test 

Tested By: TRE Date: 2/12/13 Checked By: 

2. 70 Assumed 
Remolded 

AFTER TEST 

1717 
923.64 
765.70 

83.18 
157.94 
682.52 

23.1 

AFTER TEST 

NA 
NA 

825.83 
3.906 
3.933 
3.913 
2.898 
2.900 
2.891 

3.92 

6.59 
422.94 

1.95 
121.9 
99.0 
1.59 
0.70 
0.41 

174.6 
840.8 

Page 2 of 3 DCN: CT-22 DATE: 2/2/10 REVISION: 9 C:IMSOFFICE\Excel\Perms\February 2013\[009P2.XLS]Sheet1 
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Client 
Client Project 
Project No. 
Lab ID No. 

PERMEABILITY TEST 
ASTM D 5084-10 

GAi CONSULTANTS 
Trimble County CCR Lf. C100784.03 
2013-009-01 
2013-009-01-02 

Boring No. 
Depth (ft.) 
Sample No. 

BTP-25 
1.0-6.0 
BTP-25A 

Pressure Heads (Constant) Final Sample Dimensions 
Top Cap (psi) 67.5 Sample Length (cm), L 9.95 
Bottom Cap (psi) 70.0 Sample Diameter (cm) 7.36 

Cell (psi) 75.0 Sample Area (cm'), A 42.51 

Total Pressure Head (cm) 175.8 Inflow Burette Area (cm2 
), a-in 0.918 

Hydraulic Gradient 17.66 Outflow Burette Area (cm2 
), a-out 0.904 

B Parameter (%) 96 

AVERAGE PERMEABILITY= 5.2E-08 cm/sec @ 20°C 

AVERAGE PERMEABILITY= 5.2E-10 m/sec@20°C 

DATE TIME ELAPSED TOTAL TOTAL TOTAL FLOW TEMP. INCREMENTAL 
TIME INFLOW OUTFLOW HEAD PERMEABILITY 

t h ( 0 flow) @20°C 

(mm/dd/yy) (hr) (min) (hr) (cm"1 (cm"1 (cm) ( 1 stop ) (OC) (cm/sec) 

2/13/13 14 10 0.0 0.0 0.0 199.2 0 20.0 NA 
2/13/13 19 45 5.6 1.3 1.0 196.7 0 19.8 6.8E-08 
2/14/13 7 53 17.7 3.8 3.0 191.8 0 19.3 6.3E-08 
2/14/13 14 29 24.3 4.9 4.2 189.3 0 20.2 5.9E-08 
2/14/13 16 51 26.7 5.3 4.6 188.4 0 20.2 5.8E-08 
2/15/13 7 44 41.6 7.7 6.5 183.7 0 19.6 5.1 E-08 
2/15/13 13 48 47.6 8.6 7.4 181.8 0 20.3 5.2E-08 
2/15/13 17 50 51.7 9.2 7.9 180.6 20.3 4.8E-08 

Tested By: TRE Date: 2/12/13 Checked By: Date: 
Page 3 of 3 DCN: CT-22 DATE: 2/2/10 REVISION: 9 C:\MSOFFICE\Excet\Perms\February 20131{009P2.XLS]Sheet1 
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Ecological and Environmental Reconnaissance Report of the Former Nacke 
Property – Trimble County, Kentucky 

1.0 Introduction 

GAI Consultants, Inc. (GAI) conducted a field reconnaissance to observe and document ecological 
features and to assess environmental hazards (if any) on the property formerly owned by Edward & 

Deanna Nacke (hereafter the “former Nacke Property”) to facilitate the environmental permitting for 
the Trimble County Generating Station Coal Combustion Residual (CCR) Landfill Project.  This property 

is recorded in Deed Book 121, Page 239 within the files of the Trimble County Clerk’s Office.  GAI’s 
field review was performed on October 2, 2012 to make observations of any environmentally sensitive 

areas on the approximate 2.5-acre property.  The review was performed to also assess land areas and 

structures for any potential indications of storage, use or releases of chemicals or waste disposal 
practices that may by readily apparent or evident.   

2.0 Ecological Assessment 

No streams, wetlands, or ponds were identified on the former Nacke property during the field review.  

No other ecologically-sensitive features or areas were observed that would present permitting issues.  

Additionally, no suitable trees were observed on the property that would offer summer roosting habitat 
for Indiana bats (Myotis sodalis) or other bats. 

The property location is illustrated on both a topographic map and aerial photograph in Figures 1A & 
1B in Section 2 of this report.   

3.0 Environmental Hazards Assessment 

GAI also reviewed the property for the presence or absence of environmental hazards at the same time 

as the ecological review.  The 2.5-acre property consists of a residence, garage and a large maintained 

lawn and pasture.  The entire property was free of man-made debris and refuse.  In regards to 
environmental contamination conditions, the property including the residence  is very well maintained 

and no recognized environmental conditions were observed.  GAI staff did not observe the inside of 
the garage or residence during our review.  

GAI did not perform a full Phase I environmental site assessment as stated in ASTM 1527-05.  GAI’s 

investigation is limited to the specific project, dates, and property, as described in this report, and its 

findings should not be relied upon by any other party to represent conditions at this or other properties 

or at later dates.  The findings and conclusions of the investigation are probabilities based on the 

environmental professional’s judgment of Site conditions as discernible from the limited observations 

made by GAI.   

Respectfully submitted, 

GAI Consultants, Inc. 

 

                                                
Tyler E. Rankin      Mike A. Frank 

Environmental Scientist     Environmental Project Manager 
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Phase Ia Cultural Resource Reconnaissance and Assessment Report of the Former 
Nacke Property – Trimble County, Kentucky 

 

1.0 Introduction 

GAI conducted Phase Ia reconnaissance-level cultural resources investigations of the former Nacke 

property (approximately 2.5 acres) on October 2, 2012 to determine potential for the presence of 

potentially significant archaeological sites or architectural and historical resources. This reconnaissance 
was also conducted to determine an appropriate level of subsequent Phase Ib cultural resources 

investigations, if necessary.  A summary of cultural resources investigations completed to date is 
provided below. 

Background Research 

Background research determined that no archaeological or historical sites are previously identified 

within the boundaries of the former Nacke property. However, this flat upland setting maintains a high 

potential to contain cultural resources as indicated by the results of the reconnaissance fieldwork, as 
well as by the high density of archaeological sites/cultural resources identified within similar 

environmental settings near the property (Fiegel and Huser 2008).  A Phase I cultural resources survey 
of 1,296 acres northwest of the former property indentified 56 archaeological sites (Fiegel and Huser 

2008). 

Phase Ia Cultural Resources Survey 

GAI began fieldwork by conducting a Phase Ia reconnaissance to screen project areas for disturbance, 

gauge cultural resources sensitivity, and identify areas of buried site potential. This was conducted to 
eliminate portions of the project from further survey due to low archaeological potential. Pedestrian 

reconnaissance and judgmentally selected subsurface/surface investigations of the former Nacke 
property identified areas of moderate to high potential to contain cultural resources. The property and 

relevant features described below were documented with digital photography and field notes. 

Locational data were collected with a hand-held GPS device (Figures 1A and 1B).  

GAI identified an estimated 2.5 acres of the property maintaining moderate to high potential for 

yielding archaeological sites.  Areas with moderate to high potential to contain cultural resources are 
comprised of flat upland portions of the property surrounding the single non-historical residential 

building.  The landscape is characterized by relatively level and gently undulating terrain occupied by a 

mix of manicured lawn and overgrown mixed grasses. 

Subsurface Testing 

Five shovel test pits (STPs) were excavated within moderate to high potential areas; no cultural 
material was recovered (Figure 1). STP soil profiles revealed intact soils exhibiting a surficial Ap horizon 

(plowzone) overlying a well developed argillic horizon (Bt) with subangular to angular blocky structure. 

Historic/modern plowing appears to have disturbed the natural A-E-Bt sequence. Within many of the 
STPs, the E horizon material has been mixed into the Ap, resulting in the common Ap-Bt sequence 

observed during fieldwork.  

STP excavations revealed a mature, well developed soil profile containing a prominent argillic horizon. 

Areas of high archaeological potential are occupied by Cincinnati Silt Loam Series soils, which are 
comprised of very deep, well drained soils having a slowly permeable fragipan formed in a mantle of 

fine-silty noncalcareous loess (wind-blown soil) overlying glacial till deposited during the Pleistocene 

(Whitaker and Eigel 1992). These soils have been developing throughout the Holocene and are found 
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on ridge tops and shoulder slopes ranging from two to 12 percent slope angle in the region (Whitaker 
and Eigel 1992). 

Although disturbed by historic/modern agricultural practices and natural erosion and deposition, some 

of the soils are relatively intact. Cultural resources that may be present will likely be found in surficial 
strata. In this setting, deeply buried sites are not expected; however, evidence of subterranean 

archaeological features may exist (e.g., storage pits and hearths) below the plow zone. Although no 
artifactual material was recovered, the property maintains a moderate to high potential to contain 

cultural resources as a result of the level topography and general landscape setting. As a result, GAI 

recommends Phase Ib systematic subsurface testing of the property. 

Architectural Resources  

The only building located on the property consists of a modern (circa 1990) single dwelling. No 
architectural or historical resources 50 years old or older were identified on the property.  

Summary / Recommendations 

GAI’s recommendations are as follows:  

 Based upon both the results of the Phase Ia reconnaissance and the known density of 

archaeological sites on similar landforms near the property, GAI concludes that portions of the 

former Nacke property maintain a moderate to high potential for yielding cultural resources 
and therefore recommends Phase Ib systematic subsurface testing of these sections.  Based 

on GAI’s reconnaissance, the estimated total area requiring Phase Ib subsurface testing covers 
approximately 2.5 acres.  GAI can provide LG&E with a cost estimate for the Phase Ib cultural 

resources survey as a separate scope of work.   

 GAI recommends no further architectural or historical resource investigations are required on 

the former Nacke property. 
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Respectfully Submitted, 

GAI Consultants, Inc. 
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FIGURE 1 

Former Nacke Property - Phase Ia Cultural  

Resource Survey 
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Photographic Summary 

Of Property Features 
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                 Photograph 1. Western edge of the former Nacke property from the southwest corner. View North. 
 

 

 

 

                        Photograph 2. General view of the eastern edge of the former Nacke property. View East. 
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              Photograph 3. General view of the former Nacke property from the northeast corner. View Southwest. 

. 

 
                    Photograph 4. General view of the former Nacke property from the northern edge. View South. 
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                   Photograph 5. General view of the former Nacke property from the northwest corner. View South. 
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SECTION 3 

Geotechnical Investigation of the Former Nacke Property 
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Geotechnical Investigation Report of the Former Nacke Property – Trimble 
County, Kentucky 

 

GAI was not directed to conduct any field geotechnical investigations on the former Nacke property.  

The relatively small size of the former Nacke parcel does not warrant a mobilization of equipment to 

conduct such an investigation at this time.  GAI will coordinate and perform a field investigation when 

LG&E directs.    

Respectfully submitted, 

 

Kent Cockley, PE 

Project Manager 
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1.0 Ecological and Environmental Reconnaissance Report for 
the Steven Boldery Property 

1.1 Introduction 

On behalf of LG&E & KU Services Company, (LG&E), GAI Consultants, Inc. (GAI) conducted a field 

reconnaissance to observe and document ecological features and to assess the potential for 

environmental contamination of the Steve Boldery property, a 0.8-acre tract of land. The location of 
this property in relation to the Trimble County Generating Station is illustrated Figure 1. The overall 

purpose of the reconnaissance and review of this property was to conduct a specific level of due 
diligence, as defined in GAI’s scope of work document, in order to determine if any “fatal flaws” or 

obvious physical areas of concern exist that should be further investigated or considered by LG&E prior 

to purchasing the property. The Steven Boldery property adjoins existing LG&E-owned property that 
will serve as the site of the Trimble County Generating Station Coal Combustion Residual (CCR) Special 

Waste Landfill Project.  

GAI’s field assessment was performed on July 11, 2014 and consisted of a walk-over of the entire 

property to search for and document wetlands and water bodies, and any areas that may have been 

used as a refuse dump area or other activity that may present an environmental contamination issue. 
Observations were also made within one of two residences and the small shed for any potential 

indications of storage, use or releases of chemicals or waste disposal practices that may by readily 
apparent. The weather conditions were sunny and clear skies with temperatures in the 70s °F.  

1.2 Ecological Assessment  

No wetlands or water bodies were observed on the Boldery Property. The property is an upland setting 
atop a ridge that is generally the same elevation as the surrounding land that is cultivated for crops.  

According to the Mr. Boldery, the property was formerly used for tobacco crops and other agricultural 
purposes prior to 1998 when he purchased the property.   

1.3 Review of Potential for Environmental Contamination 

GAI visually observed areas of the property that were accessible including the site grounds, the vacant 
house including the partial basement, and the outbuilding shed. The small residence currently occupied 

by Mr. Boldery was not entered.  The following summarizes GAI’s observations and conclusions: 

1. The main residence is vacant.  The potential for environmental contamination is low based on 

walk-through of partial basement and main floor (refer to photographs).  It is possible that the 

partial basement (approximately 20 ft. x 12 ft.) contains mold due to the presence of some 
water on some portions of the floor, most likely from groundwater infiltration.  The house was 

constructed around the 1998 timeframe, therefore asbestos-containing materials should not be 
a concern. 

  
2. An outbuilding (storage shed and work area) measuring approximately 12 ft. x 10 ft. was 

inspected.  A few small containers (< one to two gallons each) of gasoline, mineral spirits, and 

paint were observed to be in good condition.  No environmental concerns were observed 
within this outbuilding. 

 
3. Two propane tanks are located on the property for heating of both residences and both appear 

to be in good condition. 
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4. Four separate piles of ash and debris exist on the perimeter of the property at the fenceline; 

one of these is located beneath the outbuilding.   This material resulted from a fire that burned 

a wooden storage shed and woodworking shop to the ground in 2011.  According to Mr. 
Boldery, he removed the ash and debris from the fire location and placed at the 

aforementioned locations.  Mr. Boldery reported that the building predominantly contained 
wood, tools, and metal materials with no significant amounts of paint, paint thinner, gasoline, 

etc.  Refer to the section below regarding follow-up sampling that was conducted.  A rough 
approximation of the volume is 10-15 yd3, based solely on the visible portions of the four ash 

piles.   

 
LG&E directed GAI to perform sampling and analysis of the ash piles to determine the appropriate 

disposition, specifically whether the material is hazardous or non-hazardous as defined by 40 CFR 261 
Subpart C.   GAI conducted sampling of the ash piles on July 24, 2014 and submitted the samples for 

analysis of Toxicity Characteristic Leaching Procedure (TCLP) metals to characterize the waste.  Based 

on the source of the fire ash, no other analytical constituents are warranted in order to characterize 
the material for disposal.  A total of three samples were collected from the four piles.  An individual 

composited sample was collected from each of the two piles located northeast of the main residence.  
For the remaining two piles located west of the main residence, on composite sample was formed for 

both piles (due to the relatively small size of the ash pile located beneath the outbuilding).    

The analytical results from the TCLP laboratory analysis, performed by Microbac Laboratories, indicate 
that all metal constituents are below the regulatory limits for characteristic waste.  Therefore, the 

material is considered non-hazardous per 40 CFR 261 Subpart C. 

GAI will submit information requests, via the Freedom of Information Act where applicable, to the 

Kentucky State Police (they investigate fires), the Bedford Volunteer Fire Department, and the 
Kentucky Division of Water.  Preliminary phone discussions with the Kentucky State Police and the 

Trimble County Sherriff’s Office revealed that they had no information on a past fire investigation at 

this address.    

1.4 Recommendations for Waste Materials  

Based on the laboratory analytical results of the ash samples demonstrating that the ash and debris is 

non-hazardous, LG&E has a couple of options for disposition of this material.  The options consist of 
onsite disposal of the ash (with separation and disposal of metal debris) or transporting all of the 

material in bulk to a municipal solid waste landfill.  Although the volume of waste is difficult to estimate 
due to possible soil cover, a rough estimate is 10-15 yd3.  

Option 1 

The metal and other debris could be segregated from the ash with the ash left in place (or excavated 

along with soil borrow or other earthwork) given the small volume of ash.  Alternatively the ash could 

be stockpiled and disposed in the future CCR landfill.  The metal and other debris may be placed in a 
standard refuse dumpster located at the Trimble County Generating Station or other roll-off dumpster 

along with other debris/trash piles located on LG&E’s property adjacent to the Boldery property.      

Option 2 

The bulk material, both the ash and metal/other debris, could be loaded into a roll-off container or 

dump truck and transported to a municipal landfill such as the Valley View Landfill located in Sulphur, 
KY.  A waste profile form would need to be completed by GAI or LG&E and submitted to the landfill 

operator (e.g., Republic Services for Valley View) for approval to accept the material.  Debris from 
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other refuse sites at various locations on LG&E’s property could also be placed in the roll-off container 
or truck to maximize the transportation and disposal effort. 

No other sampling and analysis is recommended for the Bolderty property unless other material that is 

suspect of being hazardous waste is excavated during the removal of the ash/debris material.   

2.0 Phase Ia Cultural Resources Reconnaissance of the Former 
Steven Boldery Property 

2.1 Introduction 

GAl Consultants, Inc. (GAI) conducted a Phase Ia reconnaissance-level cultural resources investigation 
of the Steven Boldery property (approximately 0.8 acres) on July 11, 2014 to determine the potential 

for the presence of potentially significant archaeological sites or historical and architectural resources.  

This reconnaissance was also conducted to determine an appropriate level of subsequent Phase Ib 
cultural resource investigations, if necessary.  A summary of cultural resource investigations completed 

to date is provided below. 

2.2 Background Research  

Background research determined that no archaeological or historical sites are previously identified 

within the boundaries of the Boldery property.  However, portions of this flat upland setting maintain a 
moderate to high potential to contain cultural resources as indicated by the results of the 

reconnaissance fieldwork conducted, as well as by the high density of archaeological sites/cultural 
resources identified in similar environmental settings adjacent to the Boldery property (Fiegel and 

Huser 2008).  A Phase I cultural resources survey of 1,296 acres north of the Boldery property 

indentified 56 archaeological sites (Fiegel and Huser 2008).  A Phase I archaeological survey of 223 
acres southwest and south of the Boldery property identified nine archaeological sites, all on ridgetop 

settings (Frye et al 2014). 

2.3 Phase Ia Cultural Resources Survey  

GAI began fieldwork by conducting a Phase Ia reconnaissance to screen project areas for disturbance, 

gauge cultural resources sensitivity, identify areas of buried site potential, and eliminate portions of the 
project from further survey due to low archaeological potential.  Pedestrian reconnaissance and 

judgmental subsurface investigation of the Boldery property identified areas of no to low and moderate 
to high potential to contain cultural resources.  The property and relevant features described below 

were documented with digital photography and field notes (Figure 1).   

Areas not requiring further investigation (e.g., shovel testing) due to excessive surface disturbance 
were documented with digital photography and identified on property maps (Figure 1).  These areas 

are occupied by standing structures less than 50 years old, gravel roads/driveways, surficial concrete 
pads, and underground utilities.  

Areas of previous disturbance occupy approximately 0.44 acres, and will not require further 
investigation.   

GAI identified an estimated 0.31 acres of the Boldery property that maintains a moderate to high 

potential for yielding archaeological sites (Figure 1).  Areas with moderate/high potential to contain 
cultural resources are comprised of a level, upland landform occupied by manicured grass lawns 

associated with structures GAI-01 and GAI-02 (see Photographs 4, 8, and 9). 
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One shovel test pit (STP) was excavated within the high potential area; no cultural material was 

recovered (Figure 1).  STP excavation revealed a mature, well-developed soil profile containing a 
prominent argillic horizon (subsoil or Bt horizon).  Areas of high archaeological potential are occupied 

by Cincinnati Silt Loam Series soils, which is comprised of very deep, well drained soils having a slowly 
permeable fragipan formed in a mantle of fine-silty noncalcareous loess (wind-blown soil) overlying 

glacial till deposited during the Pleistocene (Whitaker and Eigel 1992).  These soils have been 
developing throughout the Holocene and are found on ridge tops and shoulder slopes ranging from 

two to 12 percent in the region (Whitaker and Eigel 1992). 

STP soil profiles exhibited a surficial Ap horizon (plowzone) overlying a well developed subsoil or Bt 
horizon.  Historic/modern plowing appears to have disturbed the natural A-E-Bt horizon sequence; the 

E horizon material has been mixed into the Ap horizon, resulting in the Ap-Bt horizon sequence 
observed during fieldwork.   

Although disturbed by historic/modern agricultural practices and natural erosion and deposition, soils 

are partially intact.  Cultural resources that may be present will likely be found in surficial strata 
(topsoil).  In this setting, deeply buried sites are not expected; however, evidence of sub-plowzone 

archaeological features may exist (e.g., truncated storage pits and hearths). 

2.4 Architectural Resources  

The two buildings located on the Boldery property consist of modern single dwelling residences (GAI-

01 and GAI-02) (see Photographs 1, 2, 5 and 7). Based on fieldwork observations, these buildings are 
less than 50 years old and are ineligible for listing on the National Register of Historic Places.  GAI 

recommends no formal evaluation/documentation of these structures is required.  

2.5 Cultural Resources Summary and Recommendations  

GAI’s recommendations are as follows: 

  
 Approximately 0.44 acres of the Boldery property will not require further cultural resources 

investigation as a result of previous ground disturbance. 

 Given the known density of archaeological sites on similar landforms near the property, GAI 

concludes that portions of the Boldery property maintain a moderate to high potential for 
yielding cultural resources and recommends Phase Ib systematic subsurface testing of these 

sections if the land will be disturbed during landfill construction activities.  Based on GAI’s 

reconnaissance, the estimated total area that will require Phase Ib subsurface testing is 
approximately 0.31 acres.  Subsurface testing will require only shallow sampling (no deep 

deposits), involving excavation of STPs. GAI can provide LG&E with a cost estimate for the 
Phase Ib cultural resources survey as a separate scope of work.  

 GAI recommends that the structures located on the Boldery property (GAI-01) will not require 

formal evaluation/documentation or completion of Kentucky Heritage Council (KHC) Inventory 

Forms. GAI concludes no additional preservation efforts are required for these structures. 
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Should you have any questions or require additional information, please feel free to contact Ms. Frye at 
412-476-2000, or Mr. Frank at 859-647-6647. 
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GAI Consultants, Inc. 

 

 
 

Tyler E. Rankin Lee J. Arco, M.A., RPA 
Senior Environmental Specialist Archaeologist 
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Photograph 1. GAI-01, south side in western section of property. 
View northwest. 

Photograph 2. Standing chimney and concrete pad south of 
GAI-01. Shed southeast of GAI-01 is also shown. View 

northeast 

 

 

Photograph 3. Gravel AR/driveway along western edge of 
property. View south. 

Photograph 4. Moderate/high potential setting east of GAI-01. 
View east. 
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Photograph 5. Shed southeast of GAI-01, showing location of 
former structure in the foreground. View east. 

 

Photograph 6. Disturbed gravel driveway along southern edge 
of property. View east. 

 

Photograph 7. West side of GAI-02 east of GAI-01. View 
northeast. 

Photograph 8. Moderate/high potential setting east of GAI-02. 
View north. 
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Photograph 9. Moderate/high potential setting in northeast 
section of property, north of GAI-02. View west. 
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Photograph 10. Ash/Debris Pile 1 (northeast corner of 
property). 

 

Photograph 11. Ash/Debris Pile 1 (northeast corner of 
property). Sample collection auger hole. 

 

Photograph 12. Ash/Debris Pile 2 on northeast property 
boundary. 

Photograph 13. Ash/Debris Pile 3 on northwest property 
boundary. 

Case No. 2022-00402 
Attachment to Response to MCFC-2 Question No. 3 

Page 340 of 470 
Bellar

gai consultants 
tr••nformlng !den lnco 1e,11e-,,. 



DRAFT 
Contains Privileged Information - Do Not Release 
Site Reconnaissance Report of the Former Kenneth D. Bowling Property 
LG&E & KU Services Company 
Trimble County Generating Station CCR, Special Waste Landfill Project, Trimble County, Kentucky 

 

 

C100784.07, Task 007 / August 2014 

 

 

Photograph 14.  A portion of Ash/Debris Pile 3. 
 

Photograph 15. Ash/Debris Pile 4 beneath outbuilding. 

 

 

Photograph 16. Typical ash sample composited (mixed) for 
laboratory sample. 

Photograph 17. View of outbuilding (storage and work shop) 
where Ash Pile #4 is located beneath. 
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Photograph 18. View of partial basement area/wet floor in 

vacant residence. 
 

Photograph 19. View of kitchen in vacant residence. 

 

 

 

 

 

 

Photograph 20. Outbuilding housing work shop. Photograph 21. View of former location of barn and shed that 
burned in 2011. 
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Date Reported

Chemical, Biological, Physical, Molecular, and Toxicological Services

07/29/2014

Date Due 07/29/2014

Date Received

Customer #

Customer P.O.

07/24/2014

4071665

EG010

 CERTIFICATE OF ANALYSIS

NA

LG & E - Trimble County

GAI Consultants, Inc.

Mike Frank

1830 Airport Exchange Blvd. Suite 220

Erlanger, KY 41018

K E N T U C K Y  T E S T I N G  L A B O R A T O R Y  D I V I S I O N

3323 Gilmore Industrial Blvd.   Louisville, KY  40213    502.962.6400  Fax: 502.962.6411

Evansville 812.464.9000 | Lexington 859.276.3506 | Paducah 270.898.3637 | Hazard 606.487.0511

Microbac Laboratories, Inc.
Member

Analysis TechTimeDateMethodMaxMinUnitsResultQualifierOOC Rpt

Limit

TC-SBP-01Sample: 01 Sampled @07/24/2014 10:10

CustomerSampled By

TCLP Metals SW846 6010C

19:3107/28/20140.105mg/L<0.10 Arsenic EML

19:3107/28/20140.02100mg/L0.88 Barium EML

19:3107/28/20140.021mg/L<0.02 Cadmium EML

19:3107/28/20140.025mg/L<0.02 Chromium EML

19:3107/28/20140.025mg/L<0.02 Lead EML

19:3107/28/20140.020.2mg/L<0.02 Mercury EML

19:3107/28/20140.101mg/L<0.10 Selenium EML

19:3107/28/20140.025mg/L<0.02 Silver EML

TC-SBP-02Sample: 02 Sampled @07/24/2014 10:30

CustomerSampled By

TCLP Metals SW846 6010C

19:1307/28/20140.105mg/L0.13 Arsenic EML

19:1307/28/20140.02100mg/L1.3 Barium EML

19:1307/28/20140.021mg/L0.03 Cadmium EML

19:1307/28/20140.025mg/L<0.02 Chromium EML

19:1307/28/20140.025mg/L<0.02 Lead EML

19:1307/28/20140.020.2mg/L<0.02 Mercury EML

19:1307/28/20140.101mg/L<0.10 Selenium EML

19:1307/28/20140.025mg/L<0.02 Silver EML

TC-SBP-03Sample: 03 Sampled @07/24/2014 10:50

CustomerSampled By

TCLP Metals SW846 6010C

19:3607/28/20140.105mg/L<0.10 Arsenic EML

19:3607/28/20140.02100mg/L0.76 Barium EML

19:3607/28/20140.021mg/L0.03 Cadmium EML

19:3607/28/20140.025mg/L<0.02 Chromium EML

19:3607/28/20140.025mg/L<0.02 Lead EML

19:3607/28/20140.020.2mg/L<0.02 Mercury EML

Page 1 of 2

The data and other information contained on this, and other accompanying documents, represents only the sample(s) analyzed and is rendered 

upon the condition that it is not to be reproduced wholly or in part for advertising or other purposes without written approval from the laboratory. Page 1 of 3
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Chemical, Biological, Physical, Molecular, and Toxicological Services

4071665

Date Reported

Date Received

Date Sampled

07/29/2014

07/24/2014

07/24/2014

 CERTIFICATE OF ANALYSIS

LG & E - Trimble County

GAI Consultants, Inc.

Mike Frank

K E N T U C K Y  T E S T I N G  L A B O R A T O R Y  D I V I S I O N

3323 Gilmore Industrial Blvd.   Louisville, KY  40213    502.962.6400  Fax: 502.962.6411

Evansville 812.464.9000 | Lexington 859.276.3506 | Paducah 270.898.3637 | Hazard 606.487.0511

Microbac Laboratories, Inc.
Member

Analysis TechTimeDateMethodMaxMinUnitsResultQualifierOOC Rpt

Limit

TC-SBP-03Sample: 03 Sampled @07/24/2014 10:50

CustomerSampled By

TCLP Metals SW846 6010C

19:3607/28/20140.101mg/L<0.10 Selenium EML

19:3607/28/20140.025mg/L<0.02 Silver EML

Qualifier Definitions

THIS REPORT HAS BEEN REVIEWED AND APPROVED FOR RELEASE:  ______________________________________________

LAURA REVLETT , A.M.

SENIOR VICE PRESIDENT

As regulatory limits change frequently, Microbac advises the recipient of this report to confirm such limits with the appropriate 

Federal, state, or local authorities before acting in reliance on the regulatory limits provided. 

For any feedback concerning our services, please contact Sean Hyde, Senior Vice President at 502.962.6400. You may also 

contact J. Trevor Boyce, President at trevor.boyce@microbac.com

Page 2 of 2

The data and other information contained on this, and other accompanying documents, represents only the sample(s) analyzed and is rendered 

upon the condition that it is not to be reproduced wholly or in part for advertising or other purposes without written approval from the laboratory. Page 2 of 3
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~y, State & Zip: 

one#: 

Relinquished By: 

Received By: . 

Relinquished By: 

Received By: 

Relinquished By: 

Received By: 

MICROBAC LABORATORIES, INC. 
3323 Gilmore Ind. Blvd. 
Louisville, KY 40213 
Phone: 502-962-6400 
Fax; 502-962-6411 

2520 Regency Road 
Lexington, KY 40503 
Phone: 859-276-3506 
Fax: 859-278-5665 

~ate/Tune: 1"'2'f"'I'-/ 
Date/Time: 

Date/Time: 

Date/Time: 

Date/Time: 

2701 A North Cullen Ave. 
Evansville, IN 47715 
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evansville@microbac.com 
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Phone: 270-898-3637 
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    SPECIAL WASTE PROFILE Page 1 of 2 

 

© Republic Services, April 2013

 

Requested Disposal Facility: 
 
 

 

Saveable fill-in form.  Restricted printing until all required (yellow) fields are completed. 
 

Waste Profile # 
 
 

I. Generator Information  Sales Rep #:  
Generator Name:  
Generator Site Address:  
City:  County:  State:  Zip:  
State ID/Reg No:  State Approval/Waste Code: (if applicable) NAICS # :  
Generator Mailing Address (if different):  
City:  County:  State:  Zip:  
Generator Contact Name:  Email:  
Phone Number:  Ext:  Fax Number:  

II. Billing Information 
Bill To:  Contact Name:  
Billing Address:  Email:  
City:  State:  Zip:  Phone:  

 
III. Waste Stream Information 
Name of Waste:  
Process Generating Waste:  
 
 
 
Type of Waste:         INDUSTRIAL PROCESS WASTE         POLLUTION CONTROL WASTE 
Physical State:         SOLID         SEMI-SOLID         POWDER         LIQUID     
Method of Shipment:         BULK         DRUM         BAGGED         OTHER:  
Estimated Annual Volume:       
Frequency:         ONE TIME         ONGOING 
Disposal Consideration:          LANDFILL         SOLIDIFICATION          BIOREMEDIATION 

 
IV. Representative Sample Certification        NO SAMPLE TAKEN 
Is the representative sample collected to prepare this profile and laboratory analysis, 
collected in accordance with U.S. EPA 40 CFR 261.20(c) guidelines or equivalent rules?     YES or      NO 

Type of Sample:      COMPOSITE SAMPLE         GRAB SAMPLE 
Sample Date:  

 
 
 

PRINT

--- Select a Facility ---

-- Select a State --

NA NA NA

-- Select a State --

-- Select Volume Type --

Sample ID Numbers:
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    SPECIAL WASTE PROFILE Page 2 of 2 

 

© Republic Services, April 2013

                   Waste Profile # 
 
V.    Physical Characteristics of Waste 

 
 

 
 

Characteristic Components % by Weight (range) 
1.   
2.   
3.   
4.   
5.   
Color 
 
 

Odor (describe) 
 
 

Does Waste Contain Free Liquids? 
 

    YES or      NO 

% Solids 
 
 

pH: 
 
 

Flash Point 
 
                          oF 

Attach Laboratory Analytical Report (and/or Material Safety Data Sheet) Including Chain of Custody and  
Required Parameters Provided for this Profile 

Does this waste or generating process contain regulated concentrations of the following Pesticides and/or 
Herbicides: Chlordane, Endrin, Heptachlor (and its epoxides), Lindane, Methoxychlor, Toxaphene, 2,4-D, or 
2,4,5-TP Silvex as defined in 40 CFR 261.33? 

     Yes or      No 

Does this waste contain reactive sulfides (greater than 500 ppm) or reactive cyanide (greater than 250 
ppm)[reference 40 CFR 261.23(a)(5)]?      Yes or      No 

Does this waste contain regulated concentrations of Polychlorinated Biphenyls (PCBs) as defined in 40 CFR 
Part 761?      Yes or      No 

Does this waste contain concentrations of listed hazardous wastes defined in 40 CFR 261.31, 261.32, 261.33, 
including RCRA F-Listed Solvents?      Yes or      No 

Does this waste exhibit a Hazardous Characteristic as defined by Federal and/or State regulations?      Yes or      No 

Does this waste contain regulated concentrations of 2,3,7,8-Tetrachlorodibenzodioxin (2,3,7,8-TCCD), or any 
other dioxin as defined in 40 CFR 261.31?      Yes or      No 

Is this a regulated Radioactive Waste as defined by Federal and/or State regulations?      Yes or      No 

Is this a regulated Medical or Infectious Waste as defined by Federal and/or State regulations?      Yes or      No 

Is this waste a reactive or heat generating waste?      Yes or      No 

Does the waste contain sulfur or sulfur by-products?      Yes or      No 

Is this waste generated at a Federal Superfund Clean Up Site?      Yes or      No 

Is this waste from a TSD facility, TSD like facility or consolidator?      Yes or      No 

VI. Certification 
I hereby certify that to the best of my knowledge and belief, the information contained herein is a true, complete and accurate 
description of the waste material being offered for disposal and all known or suspected hazards have been disclosed.  All Analytical 
Results/Material Safety Data Sheets submitted are truthful and complete and are representative of the waste. 
 
I further certify that by utilizing this profile, neither myself nor any other employee of the company will deliver for disposal or attempt to 
deliver for disposal any waste which is classified as toxic waste, hazardous waste or infectious waste, or any other waste material this 
facility is prohibited from accepting by law.  I shall immediately give written notice of any change or condition pertaining to the waste not 
provided herein.  Our company hereby agrees to fully indemnify this disposal facility against any damages resulting from this certification 
being inaccurate or untrue. 
 
I further certify that the company has not altered the form or content of this profile sheet as provided by Republic Services Inc.   
  

 
 

 
 

 Authorized Representative Name And Title (Type or Print)  Company Name  
  

 
 

  
 Authorized Representative Signature  Date  

 

PRINT
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1.0 Introduction 
LG&E and KU Services Company (LG&E) has recently purchased the former Donald and Donna Hale 

(Hale) Property located on Ogden Ridge Road in Trimble County, KY.  LG&E has ordered GAI to conduct 

a detailed regulated waters delineation and habitat assessment of this property.  Future use of this 

property by LG&E is unknown at this time.   

 

GAI Consultants, Inc. (GAI), on behalf of LG&E, conducted wetland delineations and stream 

investigations of the property (study area) on September 2, 2021. GAI identified approximate boundaries 

of aquatic resources located within the vicinity of the approximate 9-acre study area that includes the 

parcel boundaries of the former Hale Property. This report describes the methods and results of the 

environmental field survey within the study area. 

2.0 Methods 
The study area was investigated for the presence of wetlands and streams on September 2, 2021. 

Wetland delineations were conducted in accordance with the 1987 United States Army Corps of Engineers 

(USACE) Corps of Engineers Wetlands Delineation Manual (Environmental Laboratory, 1987) and the 

Regional Supplement to the Corps of Engineers Wetland Delineation Manual: Eastern Mountains and 

Piedmont Region (Version 2.0) (USACE, 2012). Wetlands were classified using the Classification of 

Wetlands and Deepwater Habitats of the United States (Cowardin et al., 1979). Classification of the 

indicator status of vegetation is based on The National Wetland Plant List: 2014 Update of Wetland 

Ratings (Lichvar, et al. 2014). 

The growing season in the Project area is generally between March and November in Trimble County, 

KY (United States Department of Agriculture, Natural Resource Conservation [USDA-NRCS], 2014). Field 

observations were supplemented with an intensive review of United States Fish and Wildlife Service 

(USFWS) National Wetlands Inventory (NWI) mapping, USDA-NRCS soils mapping, historical aerial 

photography (Google Earth), and local landscape topography/morphology to provide a determination of 

wetlands present within the study area. Professional judgment was used to determine whether 

hydrophytic vegetation and hydric soils existed within the identified wetlands if on-site data was 

ambiguous.  

 

Each aquatic resource feature was given a unique map designation and each boundary flag location was 

recorded using a Trimble R1 receiver global positioning system mapping grade unit with the capability 

of sub-meter accuracy. Judgmental soil test pits were taken within the study area at the discretion of 

the delineator to confirm the presence or absence of wetlands in areas with exhibiting potential wetland 

indicators. Aquatic resource boundaries, including stream banks and/or centerlines were mapped in 

relation to the property boundary and various environmental and cadastral background data in 

Geographical Information Systems (GIS).  

3.0 Regulatory Discussion 

3.1 Waters of the United States 

“Waters of the U.S.” are within the jurisdiction of the USACE under the Clean Water Act (CWA). “Waters 

of the U.S.” is a broad term, which includes waters that are used or could be used for interstate 

commerce. This includes wetlands, ponds, lakes, territorial seas, rivers, tributary streams including any 

definable intermittent waterways, and some ditches below the ordinary high-water mark (OHWM). Also 

included are manmade waterbodies such as quarries and ponds, which are no longer actively being 

mined or constructed and are connected to other “waters.” Wetlands, mudflats, vegetated shallows, riffle 
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and pool complexes, coral reefs, sanctuaries, and refuges are all considered special aquatic sites which 

involve more rigorous regulatory permitting requirements. A specific, detailed definition of “Waters of 

the U.S.” can be found in the Federal Register (33 CFR 328.3).  

 

The USACE will assert jurisdiction over traditionally navigable waters (TNWs), adjacent wetlands, and 

non-navigable tributaries of TNWs that have “relatively permanent” flow, and wetlands that border these 

waters, regardless of whether or not they are separated by roads, berms, and similar barriers. In addition, 

the USACE will use a case-by-case “significant nexus” analysis to determine whether waters and their 

adjacent wetlands are jurisdictional. A “significant nexus” can be found where waters, including adjacent 

wetlands, alter the physical, biological, or chemical integrity of the traditionally navigable water based 

on consideration of several factors. 

 

3.2 Waters of the State 

“Waters of the State” are within the jurisdiction of the KY Department for Environmental Protection, 

Division of Water (KDOW). They are generally defined as surface and underground waterbodies, which 

extend through or exist wholly in the State, which includes, but is not limited to, streams and both 

isolated and non-isolated wetlands. Private ponds, or any pond, reservoir, or facility built for reduction 

of pollutants prior to discharge are not included in this definition. In addition to “Waters of the U.S.,” the 

KDOW also regulates and issues permits for isolated wetland impacts. The State relies on the USACE 

decision regarding wetland determinations and delineations including whether or not a wetland is isolated 

or non-isolated. 

4.0 Results 
Project study area topography primarily consists of steep and moderate hillslopes, valleys and ridges 

within the Kentucky Bluegrass Major Land Resource Area (MLRA; USDA-NRCS, 2006). Land use within 

and adjacent to the study area consists primarily of fallow field and successional forest. 

 

The Project study area is found within the Corn Creek (Hydrologic Unit Code [HUC] 051401010303) 

watershed (Figure 1, Project Vicinity). 
 

The USFWS's NWI was reviewed for potential wetland locations. The NWI maps were prepared from 

high altitude photography and in most cases were not field verified. As a result, wetlands are sometimes 

erroneously identified, missed, or misidentified within this data set. The presence of an NWI wetland 

does not necessarily constitute the presence of a wetland meeting USACE criteria. The NWI map of the 

area (Figure 2, Resource Location) identified one NWI feature crossed by the study area. The NWI 

classification crossed by the study area is PUBHh (Freshwater pond); however, upon field investigations 

the mapped NWI feature was scrub-shrub wetland surrounding a freshwater pond (Wetland 001, Pond 

001).  

 

One (1) likely jurisdictional wetland totaling 0.23 acres was identified within the study area during the 

field review (Figure 2, Resource Location). See Table 1 for additional information. Color photographs 

of each feature accompany this table. 

 

Wetland 001 was identified as Palustrine Scrub Shrub (PSS) wetland surrounding a freshwater pond 

(Pond 001).  Wetland 001 is located entirely within the Hale Property boundary and its primary hydrology 

source is attributed to the overflow and rising levels of the pond. Wetland 001 was dominated by black 

willow (Salix nigra), American sycamore (Platanus occidentalis) and box elder (Acer negundo) in the 

sapling/shrub stratum and Canadian clearweed (Pilea pumila) in the herb stratum.   Indicators of wetland 
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hydrology during the field investigation included surface water, high water table, saturation, aquatic 

fauna, water-stained leaves, and vegetation resulting in a positive FAC-neutral test.     Notwithstanding, 

soils met the depleted matrix hydric soil indicator.   

 

To evaluate potential streams within the study area, GAI reviewed existing United States Geological 

Survey (USGS) topographic maps, aerial photography, National Hydrography Dataset (NHD) stream data, 

and site contour data. 

 

Two (2) likely jurisdictional streams totaling 574 feet (538 feet Ephemeral and 36 feet Intermittent) were 

identified within the study area. Locations of the identified streams can be found in Figure 2, Resource 

Location. 

 

Streams designated for special protection in Kentucky are known as “Special Waters” (Cold Water Aquatic 

Habitat, Exceptional Waters, Reference Reach Waters, Outstanding State Resource Waters, Outstanding 

National Resource Waters, State Wild Rivers, and Federal Wild and Scenic Rivers). None of the streams 

delineated as part of the project are listed under these “Special Waters”.  No streams were identified as 

USACE Section 10 navigable. 

 

The identified streams are summarized in Table 2. Color photographs of each feature accompany these 

tables. According to the Natural Resources Conservation Service (NRCS) Soil Survey Geographic 

Database Data collected for Trimble County, three (3) different soil types are present within the study 

area. Soil map units within the study area are provided in Appendix A and Figure 2, Resource 

Location. 

 

Other features which contribute to the jurisdictional flow of regulated waters on the site, such as existing 

culverts and observed sinkholes, were identified and presented on Figure 2, Resource Location. 

 

5.0 Conclusions 
Wetland delineations and stream investigations of the Hale Property were conducted on September 2, 

2021 within an approximate 9-acre study area comprised entirely of the Property recently purchased by 

LG&E. One (1) wetland, one (1) pond) and two (2) likely jurisdictional streams were identified within the 

study area.   

 

All statements in this document pertaining to the jurisdictional status of wetlands and streams and 

wetlands with regard to USACE and state regulations represent the opinion of GAI and are based on 

present USACE guidance. The jurisdictional status of these features may be confirmed a USACE 

Jurisdictional Determination and/or by state agencies.  
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TABLE 1 

Wetlands Identified  

Within the Project Study Area 
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Table 1.  

Wetlands and Waterbodies Identified Within the Project Study Area 

 

Feature 

Designation1 
Latitude2 Longitude2 

Cowardin 

Classification3 

NWI Wetland 

Classification4 

Approximate 

Size (acres) 

Within a FEMA 

Designated 

Floodplain5 

“Waters of the U.S.” 

Wetland 001 38.595038 -85.399554 PSS PUBHh 0.23 N Y 

Pond 001 38.595058 -85.399592 PUB PUBHh 0.15 N Y 

Total Wetland and Waterbody Acreage within Study Area 0.38 ac 

Notes: 
1 GAI map designation. 
2 Decimal degrees; Coordinates provided in NAD 83. 
3 Palustrine system wetlands were classified as emergent (PEM), forested (PFO), scrub-shrub (PSS), or unconsolidated bottom (PUB). Routine wetland data forms were not 

collected for any PUB features due to water depth and/or lack of any vegetation.  
4 National Wetlands Inventory (NWI) wetland as mapped by the United States Fish and Wildlife Service. 
5 Wetland residing within the limits of a designated Federal Emergency Management Agency (FEMA) designated 100-yr floodplain or floodway.   
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Wetland and Waterbody Photographs 
 

 

 

 

 

 

Photograph 1. Wetland 001, PSS 

 Facing South (9/2/2021) 

 

Photograph 2. Wetland 001, PSS  

Facing North (4/7/2021) 

 

 

 

 

 

  

 

 

 

 

 

Photograph 3. Pond 001 

 Facing West (9/2/2021) 

 

Photograph 4. Pond 001  

Facing East (9/2/2021) 
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TABLE 2 

Streams Identified  
Within the Project Study Area
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Table 2 

Streams Identified Within the Project Study Area 

 

Notes: 

1
 GAI map designation. 

2
 Decimal degrees; Coordinates provided in NAD 83. Taken from center point of the longest bank within study area. 

3
 Ordinary High-Water Mark. 

4
 Bankfull. 

5
 Top of Bank. 

6
 Extent of stream within study area. Stream may extend beyond these limits if noted as open ended. Stream data presented in Figure 2, Resource Location may extend 

outside of study area shown. Length equates to the longest bank within the study area for double banked streams. A length of zero indicates a stream was delineated 

but existed entirely outside the study area.  
7
 USACE Navigable Streams Listing (Section 10 Waters) Louisville District 

(http://www.lrl.usace.army.mil/Portals/64/docs/regulatory/publicnotices/Limits%20of%20Jurisdiction%20Public%20Notice-revised.pdf). 
8
 KDOW Map of Statewide Special Use Waters for Kentucky (http://water.ky.gov/waterquality/Documents/Statewide_Special_Use_Waters.pdf). 

9
 KDOW Map of National Resource Waters and Exceptional and Reference Reach Waters for Kentucky 

(http://water.ky.gov/waterquality/Documents/Statewide_Ref_Reach_Streams.pdf). 
10

 KDOW Map of State Wild River locations in Kentucky (http://water.ky.gov/waterquality/Documents/SU_wildrivers.pdf)

Feature 

Designation1 
Latitude2 Longitude2 Name Type 

OHWM3 

Width 

(ft) 

OHWM3 

Depth 

(ft) 

BF4 

Width 

(ft) 

BF4 

Depth 

(ft) 

TOB5 

Width 

(ft) 

TOB5 

Depth 

(ft) 

Length 

Within 

Study 

Area6 (ft) 

Kentucky or 

Federal 

Special 

Listing7,8,9, 10,  

Open 

Ended 

Stream-001 
38.59507

2 
-85.398451 

UNT to 

Corn Creek 
Ephemeral 1 0.25 1.5 0.75 3 1 473 No Yes 

Stream-002 
38.59524

4 
-85.399995 

UNT to 

Corn Creek 
Ephemeral 1.5 0.5 3 0.75 3.5 1 65 No No 

Stream-002 
38.59532

5 
-85.400090 

UNT to 

Corn Creek 
Intermittent 3 1 4 1.5 5 2 36 No Yes 

Total Stream Length (feet) within Study Area 574 
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STREAM PHOTOGRAPHS
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Stream Photographs 

Photograph 1.  Stream 001, Ephemeral, Facing East, 

Upstream (9/2/2021). 

 

Photograph 2.  Stream 001, Ephemeral, Facing West, 

Downstream (9/2/2021). 

  

 

Photograph 3.  Stream 002, Ephemeral, Facing South, 

Upstream (9/2/2021). 

  

Photograph 4.  Stream 002, Ephemeral, Facing 

North, Downstream (9/2/2021). 

  

  

Photograph 5.  Stream 002, Intermittent, Facing South, 

Upstream (9/2/2021). 

  

Photograph 6.  Stream 002, Ephemeral, Facing 

North, Downstream (9/2/2021). 
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FIGURES
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APPENDIX A 

Descriptions of Soils Found  
Within the Project Study Area
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Soil Unit 
Symbol 

Soil Unit Name Acres 
Predominantly 

Hydric1 

% within 

Study Area 

BsE2 Brassfield-Beasley complex, 20 to 40 percent slopes, 

eroded 

0.74 No 
8.17% 

CcC Cincinnati silt loam, 6 to 12 percent slopes 3.26 No 35.98% 

GbD2 Grayford-Beasley complex, 12 to 20 percent slopes, 

eroded 

4.52 No 
49.88% 

W Water 0.54 n/a 5.96% 

 TOTAL: 9.06  100% 

Notes: 

1
 Predominantly hydric soil units are defined as those where the “proportion of the map unit, expressed as a class, that 

is “hydric”, based on the hydric classification of individual map unit components” is greater than 50 percent according 

to the USDA SSURGO Database. 
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1.0 Introduction 
GAI Consultants, Inc. (GAI) conducted a field reconnaissance to observe and document ecological 
features and to assess environmental hazards (if any) within portions of the former Leach property 
(hereafter the “former Leach Property”) as a due diligence study for the Trimble County Generating 
Station Coal Combustion Residual (CCR) Landfill Project in Trimble County, Kentucky (KY). This 
property is recorded in Deed Book 153, Page 104 within the files of the Trimble County Clerk’s 
Office. GAI’s field review was performed March 30 through April 1, 2021, to make observations of any 
environmentally sensitive areas within the northeastern portion of the property (approximately 
90 acres). The review was performed to also assess land areas and structures for any potential 
indications of storage, use or releases of chemicals or waste disposal practices that may by readily 
apparent or evident. 

2.0 Ecological Assessment 
The 90.2-acre Project Study Area consisted of a broad ridge featuring maintained agricultural fields in 
the north and pasture in the south. The Project Study Area is mostly cleared in connection with past 
land practices, with some wooded areas remaining along fence lines and streams, and a large 
overhead electric utility extending across from north to south. Topography within the former Leach 
Property becomes very steep and rocky to the south and west of the Project Study Area where several 
streams drain south along a forested hillside toward Barebone Creek. Global positioning system (GPS) 
coordinates are provided on Figure 1. Figure 2 shows the location of delineated features (streams, 
wetlands, ponds, and drainages) within the Study Area, and for comparison, United States Fish and 
Wildlife Service (USFWS) National Wetland Inventory (NWI) wetlands, National Hydrography Dataset 
(NHD) stream lines, and 100 year Federal Emergency Management Agency floodplains are also 
shown. 

2.1 Methods 
The United States Army Corps of Engineers (USACE) Corps of Engineers Wetlands Delineation 
Manual (Delineation Manual, Environmental Laboratory, 1987) and the Regional Supplement to the 
Corps of Engineers Wetland Delineation Manual: Eastern Mountains and Piedmont Region (Regional 
Supplement; USACE, 2012) were used to identify wetlands that may be under the jurisdiction of the 
USACE and/or the Kentucky Department for Environmental Protection (KYDEP). Wetlands were 
classified using the Classification of Wetlands and Deepwater Habitats of the United States 
(Cowardin et al., 1979). Classification of the indicator status of vegetation is based on the National 
Wetland Plant List, Version 3.4 (USACE, 2018). 

Wetland boundaries are marked in the field using pink “Wetland” flags. The flags are placed to 
completely encompass the wetland within the study area where conditions allow. Streams are 
delineated using white flags, placed to locate the centerline of the stream channel for narrower streams 
(<10’ wide) or along the tops of both banks for larger streams (>10’ wide). Each wetland and waterbody 
feature are given a unique map designation and each flag location was recorded using a GPS mapping 
grade unit with the capability of sub meter accuracy.  

All features that meet the guidelines contained in the Delineation Manual and Regional Supplement are 
subject to regulation by the USACE if impacted, and may be subject to regulation and guidance from 
other local and state agencies including, but are not limited to, the KYDEP. 

General habitat observations were also made at locations that were wooded or featured potential 
summer habitat for bat species. Observations to describe habitat conditions (disturbances, vegetal 
communities, and aspect) were documented at different available habitat within the Study Area. 
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2.2 Results 
Field observations and investigations were completed within the early growing season and were 
unimpeded by weather during the site visits; vegetation was identified as site conditions allowed. 

The Project is located within the Barebone Creek and Corn Creek sub-watersheds of the Silver-Little 
Kentucky HUC 8 Watershed [United States Geological Survey Hydrologic Unit Code (HUC) 
#05140101]. Fifteen streams, four wetlands, and one pond were delineated within the Project Study 
Area (Figure 2). Three of the delineated wetlands appear to have once been constructed ponds; 
however, the associated impoundments have been breached and the remaining depressions have 
formed Palustrine Emergent (PEM) wetlands in their footprints. All delineated wetlands are considered 
jurisdictional for preliminary approval purposes. In addition, nine erosional drainages were identified 
and were mostly concentrated within the agricultural fields; these features lacked a defined bed and 
bank and were typically discontinuous before reaching potentially-jurisdictional features located further 
down in the watershed. 

A review of the Federal Emergency Management Agency Flood Insurance Rate Map for Trimble 
County, KY (Panel #18019C0125E), confirmed no portion of the former Leach Property crosses a 
mapped 100 year floodplain (Figure 2).  

According to a desktop review of available USFWS NWI digital data, one Palustrine Unconsolidated 
Bottom (PUB) NWI wetland (PUBHh), shown in Figure 2, was mapped within the Study Area (USFWS, 
2020). This wetland location corresponds to a constructed farm pond identified within the eastern 
portion of the Study Area (PKY-CAC-001). 

The Soil Survey Geographic Database and Web Soil Survey (Soil Survey Staff, NRCS) indicates the 
Project Study Area is primarily covered by well drained soils. Six soil map units (BeD2, BsE2, CcB, 
CcC, GbD2, and RyB) were identified within the Study Area. 

In support of field findings, the identified wetlands and waterbodies are summarized in Tables 1-1 
and 1-2. 
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Table 1-1 

Potentially-Jurisdictional Streams Identified within the Project Study Area 

Description1 Feature Type 

Feature 
Length 
(feet) 

Feature 
Width 
(feet)2 

Feature 
Area (acre) Latitude3 Longitude3 Local Waterway 

SVA-CDK-001 Intermittent 272 4.1 0.026 38.594905 -85.391397 Barebone Creek 

SVA-CDK-002 Ephemeral 119 3.0 0.008 38.595101 -85.391489 Barebone Creek 

SVA-CDK-003 Intermittent 484 2.7 0.030 38.594719 -85.392300 Barebone Creek 

SVA-CDK-004 Intermittent 102 4.5 0.011 38.594421 -85.391976 Barebone Creek 

SVA-CDK-005 Ephemeral 135 2.5 0.008 38.594803 -85.392530 Barebone Creek 

SVA-CDK-006 Intermittent 530 3.0 0.037 38.593621 -85.392889 Barebone Creek 

SVA-CDK-007 Ephemeral 104 2.3 0.005 38.593336 -85.393501 Barebone Creek 

SVA-CDK-008 Intermittent 172 3.5 0.014 38.592952 -85.393699 Barebone Creek 

SVA-CDK-009 Intermittent 96 3.2 0.007 38.593362 -85.393916 Barebone Creek 

SVA-CDK-010 Intermittent 678 4.0 0.062 38.592616 -85.395800 Barebone Creek 

SVA-CDK-011 Ephemeral 47 1.5 0.002 38.592747 -85.396254 Barebone Creek 

SVA-CDK-012 Ephemeral 207 2.5 0.012 38.593110 -85.396163 Barebone Creek 

SVA-CDK-013 Ephemeral 592 3.0 0.041 38.596399 -85.395811 UNT Corn Creek 

SVA-CDK-014 Ephemeral 52 2.4 0.003 38.596343 -85.395300 UNT Corn Creek 

SVA-CDK-015 Ephemeral 153 3.0 0.010 38.596188 -85.395677 UNT Corn Creek 

 Totals 3,743 - 0.276 - - - 

Notes: 

1 GAI map designation. 

2 Ordinary High Water Mark (OHWM). 

3  NAD83 Kentucky State Plane North (US Foot). 
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Table 1-2 

Wetlands and Ponds Identified within the Project Study Area 

Notes: 

1  GAI map designation. 

2 NAD83 Kentucky State Plane North (US Foot). 

Map Designation1 Cowardin Classification Wetland Area in Study Area (acres) Latitude2 Longitude2 

WKY-CAC-001 Palustrine Emergent 0.031 38.594708 -85.392235 

WKY-CAC-002 Palustrine Emergent 0.046 38.593228 -85.393711 

WKY-CAC-003 Palustrine Emergent 0.017 38.592377 -85.394893 

WKY-CAC-004 Palustrine Emergent 0.074 38.592997 -85.394701 

PKY-CAC-001 Palustrine Unconsolidated Bottom 0.288 38.59539 -85.390837 

Total 0.456 - - 
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As part of due diligence under Section 7 of the Endangered Species Act, GAI investigated federally 
listed threatened and endangered species for Trimble County, KY. The United States Fish and Wildlife 
Service (USFWS) Information for Planning and Consultation (IPaC) website was accessed on May 2, 
2021, to obtain an unofficial species list for the former Leach Property (Attachment 1-1). The IPaC 
results identified three bats, 10 freshwater mussels, and one flowering plant in association with the 
former Leach parcel, including the following individual species:  

 gray bat (Myotis grisescens) - Endangered 

 Indiana bat (Myotis sodalis) - Endangered 

 northern long-eared bat (Myotis septentrionalis) - Threatened 

 clubshell mussel (Pleurobema clava) - Endangered 

 fanshell mussel (Cyprogenia stegaria) - Endangered 

 northern riffleshell mussel (Epioblasma torulosa rangiana) - Endangered 

 orangefoot pimpleback mussel (Plethobasus cooperianus) - Endangered 

 pink mucket mussel (Lampsilis abrupta) - Endangered 

 rabbitsfoot mussel (Quadrula cylindrica cylindrica) - Threatened 

 ring Pink mussel (Obovaria retusa) - Endangered 

 rough pigtoe mussel (Pleurobema plenum) - Endangered 

 sheepnose mussel (Plethobasus cyphyus) - Endangered 

 spectaclecase mussel (Cumberlandia monodonta) - Endangered 

 running buffalo clover (Trifolium stoloniferum; RBC) - Endangered 

No caves, mine portals, or rock outcrops that could be associated with the gray bat were observed 
within the Project Study Area. Summer roosting habitat associated with the Indiana bat and/or northern 
long-eared bat, including areas with trees greater than five inches and three inches diameter at breast 
height (DBH), respectively, were located on site during the field review. 

The wooded fringe areas situated along the southern boundary of the Project Study Area were 
disturbed from past land uses as this location appeared to have previously been used as a pasture. In 
general, this area exhibited a southern exposure and was more open on the western end. The canopy, 
where present, was dominated by eastern redcedar (Juniperus virginiana) and black locust (Robinia 
pseudoacacia), with honey locust (Gleditsia triacanthos), American sycamore (Platanus occidentalis), 
and the occasional red oak (Quercus rubra), scattered within. The understory was dominated by 
multiflora rose (Rosa multiflora) and bush honeysuckle (Lonicera sp.). 

The wooded area situated at the northwestern corner of the Project Study Area, and along Ogden 
Ridge Road, was disturbed from past land clearing practices as well, and was described as early 
successional. In general, this area exhibited a northwestern exposure. The canopy was relatively 
limited and featured mostly black locust and sweet gum (Liquidambar styraciflua), with a dense 
understory of multiflora rose, honey locust, bush honeysuckle, Japanese honeysuckle (Lonicera 
japonica), and blackberry (Rubus sp). 

The listed freshwater mussel species are included with the unofficial species list due to the proximity of 
the former Leach parcel to the Ohio River, which is approximately four river miles downstream. No 
streams observed on site would have suitable habitat for freshwater mussels listed above. 

The majority of the Project Study Area is cleared and has experienced significant topsoil disturbance 
from farming and therefore is not likely to support RBC. However, the area along the southern portion 
of the Project Study Area, likely associated with a former pasture, exhibited general conditions 
conducive to supporting RBC, including areas with partial shade or filtered sunlight and periodic 
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disturbance from cattle trails within the woodline. A survey for running buffalo clover was not 
performed. 

If surface-disturbance activities are planned for the former Leach property, LG&E should obtain any 
necessary Section 401 and 404 compliance permits or authorization. Additionally, coordination with the 
USFWS and the KY Division of Fish of Wildlife Resources may be necessary to determine the extent 
and type of threatened or endangered species surveys required. 

Color photographs of each delineated feature and the general habitat areas described above have 
been included in Section 1 of this report. 

3.0 Environmental Hazards Assessment 
GAI also reviewed the Project Study Area for the presence or absence of environmental hazards at the 
same time as the ecological review. At the time of the field review, the 90.2-acre Study Area included 
four standing structures, all previously residences, and several foundations. In May 2021, subsequent 
to the completion of the environmental assessment fieldwork, standing structures within the Project 
area were demolished by LG&E-KU. The post-fieldwork demolition of these structures is also noted in 
the photographs below. Notable or potential chemical refuse observed were old metal drums within one 
of the delineated stream channels (SKY-CAC-002) and some open plastic buckets in another stream 
channel (SKY-CAC-005), neither of which were considered to be a significant environmental hazard.  

GAI did not perform a full Phase I environmental site assessment as stated in ASTM International 
Standard 1527-05. GAI’s investigation is limited to the specific project, dates, and property, as 
described in this report, and its findings should not be relied upon by any other party to represent 
conditions at this or other properties or at later dates. The findings and conclusions of the investigation 
are probabilities based on the environmental professional’s judgment of Site conditions as discernible 
from the limited observations made by GAI. 
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Photograph 1. View of Property from Northeast Corner, Facing Southeast. 

 

 
Photograph 2. View of Property from Northeast Corner, Facing Southwest. 
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Photograph 3. SKY-CAC-001, Facing Upstream (NW). 

 

 
Photograph 4. SKY-CAC-001, Facing Downstream (SE). 
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Photograph 5. SKY-CAC-002, Facing Upstream (NW). 

 

 
Photograph 6. SKY-CAC-002, Facing Downstream (SE). 
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Photograph 7. SKY-CAC-003, Facing Upstream (north). 

 

 
Photograph 8. SKY-CAC-003, Facing Downstream (south). 
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Photograph 9. SKY-CAC-004, Facing Upstream (NW). 

 

 
Photograph 10. SKY-CAC-004, Facing Downstream (SE). 
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Photo 1-6 

 

C100784.07, Task 007.009 / June 2021 

 
Photograph 11. SKY-CAC-005, Facing Upstream (NW). 

 

 
Photograph 12. SKY-CAC-005, Facing Downstream (SE). 
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Photo 1-7 

 

C100784.07, Task 007.009 / June 2021 

 
Photograph 13. SKY-CAC-006, Facing Upstream (north). 

 

 
Photograph 14. SKY-CAC-006, Facing Downstream (south). 
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Photo 1-8 

 

C100784.07, Task 007.009 / June 2021 

 
Photograph 15. SKY-CAC-007, Facing Upstream (NE). 

 

 
Photograph 16. SKY-CAC-007, Facing Downstream (SW). 
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Photo 1-9 

 

C100784.07, Task 007.009 / June 2021 

 
Photograph 17. SKY-CAC-008, Facing Upstream (north). 

 

 
Photograph 18. SKY-CAC-008, Facing Downstream (south). 

  

Case No. 2022-00402 
Attachment to Response to MCFC-2 Question No. 3 

Page 397 of 470 
Bellar

gai consultants 
t1•n11oun1n~ ldHI Into ,ui,ty 



Site Reconnaissance Report of the Former Leach Property 
LG&E and KU Services Company  
Trimble County Generating Station Landfill Project, Trimble County, Kentucky 

Photo 1-10 

 

C100784.07, Task 007.009 / June 2021 

 
Photograph 19. SKY-CAC-009, Facing Upstream (NW). 

 

 
Photograph 20. SKY-CAC-009, Facing Downstream (SE). 
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C100784.07, Task 007.009 / June 2021 

 
Photograph 21. SKY-CAC-010, Facing Upstream (NW). 

 

 
Photograph 22. SKY-CAC-010, Facing Downstream (SE). 
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C100784.07, Task 007.009 / June 2021 

 
Photograph 23. SKY-CAC-011, Facing Upstream (west). 

 

 
Photograph 24. SKY-CAC-011, Facing Downstream (east). 
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Photo 1-13 

 

C100784.07, Task 007.009 / June 2021 

 
Photograph 25. SKY-CAC-012, Facing Upstream (NE). 

 

 
Photograph 26. SKY-CAC-012, Facing Downstream (SW). 
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Photo 1-14 

 

C100784.07, Task 007.009 / June 2021 

 
Photograph 27. SKY-CAC-013, Facing Upstream (SE). 

 

 
Photograph 28. SKY-CAC-013, Facing Downstream (NW). 
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Photo 1-15 

 

C100784.07, Task 007.009 / June 2021 

 
Photograph 29. SKY-CAC-014, Facing Upstream (east). 

 

 
Photograph 30. SKY-CAC-014, Facing Downstream (west). 
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C100784.07, Task 007.009 / June 2021 

 
Photograph 31. SKY-CAC-015, Facing Upstream (south). 

 

 
Photograph 32. SKY-CAC-015, Facing Downstream (north). 
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Photo 1-17 

 

C100784.07, Task 007.009 / June 2021 

 
Photograph 33. WKY-CAC-001, Facing North. 

 

 
Photograph 34. WKY-CAC-002, Facing North. 
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C100784.07, Task 007.009 / June 2021 

 
Photograph 35. WKY-CAC-003, Facing South. 

 

 
Photograph 36. WKY-CAC-004, Facing South. 
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Photo 1-19 

 

C100784.07, Task 007.009 / June 2021 

 
Photograph 37. PKY-CAC-001, Facing Southeast. 

 

 
Photograph 38. STP-CAC-001, Non-hydric Soil Profile (below SKY-CAC-013). 
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C100784.07, Task 007.009 / June 2021 

 
Photograph 39. Wooded Habitat at Southeastern Study Area, Facing South. 

 

 
Photograph 40. Wooded Habitat at Southwestern Study Area, Facing West. 
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Photo 1-21 

 

C100784.07, Task 007.009 / June 2021 

 
Photograph 41. Wooded Habitat at Northeastern Study Area, Facing West. 

 

 
Photograph 42. View of Former Residence on Property, Facing Southeast. 

(Note: Structure Demolished Subsequent to Site Reconnaissance) 
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Photo 1-22 

 

C100784.07, Task 007.009 / June 2021 

 
Photograph 43. View of Former Residence on Property, Facing Southwest. 

(Note: Structure Demolished Subsequent to Site Reconnaissance) 
 

 
Photograph 44. View of Former Residence on Property, Facing West. 

(Note: Structure Demolished Subsequent to Site Reconnaissance) 
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Photo 1-23 

 

C100784.07, Task 007.009 / June 2021 

 
Photograph 45. View of Former Residence on Property, Facing Northwest. 

(Note: Structure Demolished Subsequent to Site Reconnaissance) 
 

 
Photograph 46. Old Metal Drums on Property (in SKY-CAC-002), Facing Northwest. 
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Photo 1-24 

 

C100784.07, Task 007.009 / June 2021 

 
Photograph 47. Large Plastic Buckets on Property (in SKY-CAC-005), Facing Northwest. 

 

 
Photograph 48. Concrete Slab Foundation (with floor drains) on Property, Facing West. 
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IPaC - UNOFFICIAL SPECIES LIST 
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IPaC resource list
This report is an automatically generated list of species and other resources such as critical habitat
(collectively referred to as trust resources) under the U.S. Fish and Wildlife Service's (USFWS)
jurisdiction that are known or expected to be on or near the project area referenced below. The list
may also include trust resources that occur outside of the project area, but that could potentially be
directly or indirectly a�ected by activities in the project area. However, determining the likelihood
and extent of e�ects a project may have on trust resources typically requires gathering additional
site-speci�c (e.g., vegetation/species surveys) and project-speci�c (e.g., magnitude and timing of
proposed activities) information.

Below is a summary of the project information you provided and contact information for the USFWS
o�ce(s) with jurisdiction in the de�ned project area. Please read the introduction to each section
that follows (Endangered Species, Migratory Birds, USFWS Facilities, and NWI Wetlands) for
additional information applicable to the trust resources addressed in that section.

Location
Trimble County, Kentucky

Local o�ce
Kentucky Ecological Services Field O�ce

  (502) 695-0468
  (502) 695-1024

J C Watts Federal Building, Room 265
330 West Broadway
Frankfort, KY 40601-8670

http://www.fws.gov/frankfort/

U.S. Fish & Wildlife ServiceIPaC
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Endangered species
This resource list is for informational purposes only and does not constitute an analysis of
project level impacts.

The primary information used to generate this list is the known or expected range of each species.
Additional areas of in�uence (AOI) for species are also considered. An AOI includes areas outside of
the species range if the species could be indirectly a�ected by activities in that area (e.g., placing a
dam upstream of a �sh population even if that �sh does not occur at the dam site, may indirectly
impact the species by reducing or eliminating water �ow downstream). Because species can move,
and site conditions can change, the species on this list are not guaranteed to be found on or near
the project area. To fully determine any potential e�ects to species, additional site-speci�c and
project-speci�c information is often required.

Section 7 of the Endangered Species Act requires Federal agencies to "request of the Secretary
information whether any species which is listed or proposed to be listed may be present in the area
of such proposed action" for any project that is conducted, permitted, funded, or licensed by any
Federal agency. A letter from the local o�ce and a species list which ful�lls this requirement can
only be obtained by requesting an o�cial species list from either the Regulatory Review section in
IPaC (see directions below) or from the local �eld o�ce directly.

For project evaluations that require USFWS concurrence/review, please return to the IPaC website
and request an o�cial species list by doing the following:

1. Draw the project location and click CONTINUE.
2. Click DEFINE PROJECT.
3. Log in (if directed to do so).
4. Provide a name and description for your project.
5. Click REQUEST SPECIES LIST.

Listed species  and their critical habitats are managed by the Ecological Services Program of the U.S.
Fish and Wildlife Service (USFWS) and the �sheries division of the National Oceanic and Atmospheric
Administration (NOAA Fisheries ).

Species and critical habitats under the sole responsibility of NOAA Fisheries are not shown on this
list. Please contact NOAA Fisheries for species under their jurisdiction.

1. Species listed under the Endangered Species Act are threatened or endangered; IPaC also shows
species that are candidates, or proposed, for listing. See the listing status page for more
information. IPaC only shows species that are regulated by USFWS (see FAQ).

2. NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an o�ce of the
National Oceanic and Atmospheric Administration within the Department of Commerce.

The following species are potentially a�ected by activities in this location:

Mammals

1

2

NAME STATUS
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Clams

Gray Bat Myotis grisescens
Wherever found

This species only needs to be considered if the following condition
applies:

The project area includes potential gray bat habitat.

No critical habitat has been designated for this species.
https://ecos.fws.gov/ecp/species/6329

Endangered

Indiana Bat Myotis sodalis
Wherever found

This species only needs to be considered if the following condition
applies:

The project area includes known 'summer 2' habitat.

There is �nal critical habitat for this species. The location of the
critical habitat is not available.
https://ecos.fws.gov/ecp/species/5949

Endangered

Northern Long-eared Bat Myotis septentrionalis
Wherever found

This species only needs to be considered if the following condition
applies:

The speci�ed area includes areas in which incidental take would
not be prohibited under the 4(d) rule. For reporting purposes,
please use the "streamlined consultation form," linked to in the
"general project design guidelines" for the species.

No critical habitat has been designated for this species.
https://ecos.fws.gov/ecp/species/9045

Threatened

NAME STATUS

Clubshell Pleurobema clava
This species only needs to be considered if the following condition
applies:

The species may be a�ected by projects that signi�cantly impact
the Ohio River.

No critical habitat has been designated for this species.
https://ecos.fws.gov/ecp/species/3789

Endangered

Fanshell Cyprogenia stegaria
Wherever found

This species only needs to be considered if the following condition
applies:

The species may be a�ected by projects that signi�cantly impact
the Ohio River.

No critical habitat has been designated for this species.
https://ecos.fws.gov/ecp/species/4822

Endangered

Case No. 2022-00402 
Attachment to Response to MCFC-2 Question No. 3 

Page 416 of 470 
Bellar

• 

• 

• 

https://ecos.fws.gov/ecp/species/6329
https://ecos.fws.gov/ecp/species/5949
https://ecos.fws.gov/ecp/species/9045
https://ecos.fws.gov/ecp/species/3789
https://ecos.fws.gov/ecp/species/4822


5/2/2021 IPaC: Explore Location resources

https://ecos.fws.gov/ipac/location/UIO5ON4ER5GTDPZILNTSWJN464/resources 4/9

Northern Ri�eshell Epioblasma torulosa rangiana
Wherever found

This species only needs to be considered if the following condition
applies:

The species may be a�ected by projects that signi�cantly impact,
directly or indirectly, the following rivers: Green, Licking, or Ohio.

No critical habitat has been designated for this species.
https://ecos.fws.gov/ecp/species/527

Endangered

Orangefoot Pimpleback (pearlymussel) Plethobasus
cooperianus
Wherever found

This species only needs to be considered if the following condition
applies:

The species may be a�ected by projects that signi�cantly impact
the Ohio River.

No critical habitat has been designated for this species.
https://ecos.fws.gov/ecp/species/1132

Endangered

Pink Mucket (pearlymussel) Lampsilis abrupta
Wherever found

This species only needs to be considered if the following condition
applies:

The species may be a�ected by projects that signi�cantly impact
the Ohio River.

No critical habitat has been designated for this species.
https://ecos.fws.gov/ecp/species/7829

Endangered

Rabbitsfoot Quadrula cylindrica cylindrica
Wherever found

This species only needs to be considered if the following condition
applies:

The species may be a�ected by projects that signi�cantly impact
the Ohio River.

There is �nal critical habitat for this species. The location of the
critical habitat is not available.
https://ecos.fws.gov/ecp/species/5165

Threatened

Ring Pink (mussel) Obovaria retusa
Wherever found

This species only needs to be considered if the following condition
applies:

The species may be a�ected by projects that signi�cantly impact
the Ohio River.

No critical habitat has been designated for this species.
https://ecos.fws.gov/ecp/species/4128

Endangered
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Flowering Plants

Critical habitats
Potential e�ects to critical habitat(s) in this location must be analyzed along with the endangered
species themselves.

THERE ARE NO CRITICAL HABITATS AT THIS LOCATION.

Migratory birds

Rough Pigtoe Pleurobema plenum
Wherever found

This species only needs to be considered if the following condition
applies:

The species may be a�ected by projects that signi�cantly impact
the Ohio River.

No critical habitat has been designated for this species.
https://ecos.fws.gov/ecp/species/6894

Endangered

Sheepnose Mussel Plethobasus cyphyus
Wherever found

This species only needs to be considered if the following condition
applies:

The species may be a�ected by projects that signi�cantly impact
the Ohio River.

No critical habitat has been designated for this species.
https://ecos.fws.gov/ecp/species/6903

Endangered

Spectaclecase (mussel) Cumberlandia monodonta
Wherever found

This species only needs to be considered if the following condition
applies:

The species may be a�ected by projects that signi�cantly impact
the Ohio River.

No critical habitat has been designated for this species.
https://ecos.fws.gov/ecp/species/7867

Endangered

NAME STATUS

Running Bu�alo Clover Trifolium stoloniferum
No critical habitat has been designated for this species.
https://ecos.fws.gov/ecp/species/2529

Endangered
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THERE ARE NO MIGRATORY BIRDS OF CONSERVATION CONCERN EXPECTED TO OCCUR AT THIS LOCATION.

Tell me more about conservation measures I can implement to avoid or minimize impacts to migratory birds.

Nationwide Conservation Measures describes measures that can help avoid and minimize impacts to all birds at
any location year round. Implementation of these measures is particularly important when birds are most likely to
occur in the project area. When birds may be breeding in the area, identifying the locations of any active nests and
avoiding their destruction is a very helpful impact minimization measure. To see when birds are most likely to
occur and be breeding in your project area, view the Probability of Presence Summary. Additional measures or
permits may be advisable depending on the type of activity you are conducting and the type of infrastructure or
bird species present on your project site.

What does IPaC use to generate the migratory birds potentially occurring in my speci�ed location?

The Migratory Bird Resource List is comprised of USFWS Birds of Conservation Concern (BCC) and other species
that may warrant special attention in your project location.

The migratory bird list generated for your project is derived from data provided by the Avian Knowledge Network
(AKN). The AKN data is based on a growing collection of survey, banding, and citizen science datasets and is
queried and �ltered to return a list of those birds reported as occurring in the 10km grid cell(s) which your project
intersects, and that have been identi�ed as warranting special attention because they are a BCC species in that
area, an eagle (Eagle Act requirements may apply), or a species that has a particular vulnerability to o�shore
activities or development.

Again, the Migratory Bird Resource list includes only a subset of birds that may occur in your project area. It is not
representative of all birds that may occur in your project area. To get a list of all birds potentially present in your
project area, please visit the AKN Phenology Tool.

What does IPaC use to generate the probability of presence graphs for the migratory birds potentially
occurring in my speci�ed location?

Certain birds are protected under the Migratory Bird Treaty Act  and the Bald and Golden Eagle
Protection Act .

Any person or organization who plans or conducts activities that may result in impacts to migratory
birds, eagles, and their habitats should follow appropriate regulations and consider implementing
appropriate conservation measures, as described below.

1. The Migratory Birds Treaty Act of 1918.
2. The Bald and Golden Eagle Protection Act of 1940.

Additional information can be found using the following links:

Birds of Conservation Concern http://www.fws.gov/birds/management/managed-species/ 
birds-of-conservation-concern.php
Measures for avoiding and minimizing impacts to birds
http://www.fws.gov/birds/management/project-assessment-tools-and-guidance/ 
conservation-measures.php
Nationwide conservation measures for birds
http://www.fws.gov/migratorybirds/pdf/management/nationwidestandardconservationmeasures.pdf

1

2
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The probability of presence graphs associated with your migratory bird list are based on data provided by the
Avian Knowledge Network (AKN). This data is derived from a growing collection of survey, banding, and citizen
science datasets .

Probability of presence data is continuously being updated as new and better information becomes available. To
learn more about how the probability of presence graphs are produced and how to interpret them, go the
Probability of Presence Summary and then click on the "Tell me about these graphs" link.

How do I know if a bird is breeding, wintering, migrating or present year-round in my project area?

To see what part of a particular bird's range your project area falls within (i.e. breeding, wintering, migrating or
year-round), you may refer to the following resources: The Cornell Lab of Ornithology All About Birds Bird Guide, or
(if you are unsuccessful in locating the bird of interest there), the Cornell Lab of Ornithology Neotropical Birds
guide. If a bird on your migratory bird species list has a breeding season associated with it, if that bird does occur
in your project area, there may be nests present at some point within the timeframe speci�ed. If "Breeds
elsewhere" is indicated, then the bird likely does not breed in your project area.

What are the levels of concern for migratory birds?

Migratory birds delivered through IPaC fall into the following distinct categories of concern:

1. "BCC Rangewide" birds are Birds of Conservation Concern (BCC) that are of concern throughout their range
anywhere within the USA (including Hawaii, the Paci�c Islands, Puerto Rico, and the Virgin Islands);

2. "BCC - BCR" birds are BCCs that are of concern only in particular Bird Conservation Regions (BCRs) in the
continental USA; and

3. "Non-BCC - Vulnerable" birds are not BCC species in your project area, but appear on your list either because of
the Eagle Act requirements (for eagles) or (for non-eagles) potential susceptibilities in o�shore areas from
certain types of development or activities (e.g. o�shore energy development or longline �shing).

Although it is important to try to avoid and minimize impacts to all birds, e�orts should be made, in particular, to
avoid and minimize impacts to the birds on this list, especially eagles and BCC species of rangewide concern. For
more information on conservation measures you can implement to help avoid and minimize migratory bird
impacts and requirements for eagles, please see the FAQs for these topics.

Details about birds that are potentially a�ected by o�shore projects

For additional details about the relative occurrence and abundance of both individual bird species and groups of
bird species within your project area o� the Atlantic Coast, please visit the Northeast Ocean Data Portal. The Portal
also o�ers data and information about other taxa besides birds that may be helpful to you in your project review.
Alternately, you may download the bird model results �les underlying the portal maps through the NOAA NCCOS
Integrative Statistical Modeling and Predictive Mapping of Marine Bird Distributions and Abundance on the Atlantic
Outer Continental Shelf project webpage.

Bird tracking data can also provide additional details about occurrence and habitat use throughout the year,
including migration. Models relying on survey data may not include this information. For additional information on
marine bird tracking data, see the Diving Bird Study and the nanotag studies or contact Caleb Spiegel or Pam
Loring.

What if I have eagles on my list?

If your project has the potential to disturb or kill eagles, you may need to obtain a permit to avoid violating the
Eagle Act should such impacts occur.

Proper Interpretation and Use of Your Migratory Bird Report
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The migratory bird list generated is not a list of all birds in your project area, only a subset of birds of priority
concern. To learn more about how your list is generated, and see options for identifying what other birds may be
in your project area, please see the FAQ "What does IPaC use to generate the migratory birds potentially occurring
in my speci�ed location". Please be aware this report provides the "probability of presence" of birds within the 10
km grid cell(s) that overlap your project; not your exact project footprint. On the graphs provided, please also look
carefully at the survey e�ort (indicated by the black vertical bar) and for the existence of the "no data" indicator (a
red horizontal bar). A high survey e�ort is the key component. If the survey e�ort is high, then the probability of
presence score can be viewed as more dependable. In contrast, a low survey e�ort bar or no data bar means a lack
of data and, therefore, a lack of certainty about presence of the species. This list is not perfect; it is simply a starting
point for identifying what birds of concern have the potential to be in your project area, when they might be there,
and if they might be breeding (which means nests might be present). The list helps you know what to look for to
con�rm presence, and helps guide you in knowing when to implement conservation measures to avoid or
minimize potential impacts from your project activities, should presence be con�rmed. To learn more about
conservation measures, visit the FAQ "Tell me about conservation measures I can implement to avoid or minimize
impacts to migratory birds" at the bottom of your migratory bird trust resources page.

Facilities

National Wildlife Refuge lands
Any activity proposed on lands managed by the National Wildlife Refuge system must undergo a
'Compatibility Determination' conducted by the Refuge. Please contact the individual Refuges to
discuss any questions or concerns.

THERE ARE NO REFUGE LANDS AT THIS LOCATION.

Fish hatcheries

THERE ARE NO FISH HATCHERIES AT THIS LOCATION.

Wetlands in the National Wetlands Inventory
Impacts to NWI wetlands and other aquatic habitats may be subject to regulation under Section 404
of the Clean Water Act, or other State/Federal statutes.

For more information please contact the Regulatory Program of the local U.S. Army Corps of
Engineers District.

Please note that the NWI data being shown may be out of date. We are currently working to update
our NWI data set. We recommend you verify these results with a site visit to determine the actual
extent of wetlands on site.

This location overlaps the following wetlands:
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Data limitations

The Service's objective of mapping wetlands and deepwater habitats is to produce reconnaissance level
information on the location, type and size of these resources. The maps are prepared from the analysis of high
altitude imagery. Wetlands are identi�ed based on vegetation, visible hydrology and geography. A margin of error
is inherent in the use of imagery; thus, detailed on-the-ground inspection of any particular site may result in
revision of the wetland boundaries or classi�cation established through image analysis.

The accuracy of image interpretation depends on the quality of the imagery, the experience of the image analysts,
the amount and quality of the collateral data and the amount of ground truth veri�cation work conducted.
Metadata should be consulted to determine the date of the source imagery used and any mapping problems.

Wetlands or other mapped features may have changed since the date of the imagery or �eld work. There may be
occasional di�erences in polygon boundaries or classi�cations between the information depicted on the map and
the actual conditions on site.

Data exclusions

Certain wetland habitats are excluded from the National mapping program because of the limitations of aerial
imagery as the primary data source used to detect wetlands. These habitats include seagrasses or submerged
aquatic vegetation that are found in the intertidal and subtidal zones of estuaries and nearshore coastal waters.
Some deepwater reef communities (coral or tuber�cid worm reefs) have also been excluded from the inventory.
These habitats, because of their depth, go undetected by aerial imagery.

Data precautions

Federal, state, and local regulatory agencies with jurisdiction over wetlands may de�ne and describe wetlands in a
di�erent manner than that used in this inventory. There is no attempt, in either the design or products of this
inventory, to de�ne the limits of proprietary jurisdiction of any Federal, state, or local government or to establish
the geographical scope of the regulatory programs of government agencies. Persons intending to engage in
activities involving modi�cations within or adjacent to wetland areas should seek the advice of appropriate federal,
state, or local agencies concerning speci�ed agency regulatory programs and proprietary jurisdictions that may
a�ect such activities.

FRESHWATER POND
PUBHh

A full description for each wetland code can be found at the National Wetlands Inventory website

Case No. 2022-00402 
Attachment to Response to MCFC-2 Question No. 3 

Page 422 of 470 
Bellar

https://fwsprimary.wim.usgs.gov/decoders/wetlands.aspx


Site Reconnaissance Report of the Former Leach Property 
LG&E and KU Services Company  
Trimble County Generating Station Landfill Project, Trimble County, Kentucky 

 

 

C100784.07, Task 007.009 / June 2021 

SECTION 2 
Phase Ia Cultural Resources Reconnaissance 

and Assessment of the Former Leach Property  

Case No. 2022-00402 
Attachment to Response to MCFC-2 Question No. 3 

Page 423 of 470 
Bellar

gai consultants 
t1•n11oun1n~ ldHI Into ,ui,ty 



Site Reconnaissance Report of the Former Leach Property 
LG&E and KU Services Company  
Trimble County Generating Station Landfill Project, Trimble County, Kentucky 

Page 2-1 

 

C100784.07, Task 007.009 / June 2021 

1.0 Introduction 
GAl Consultants, Inc. (GAI) conducted a Phase Ia cultural resources reconnaissance investigation of 
the former Leach property (Project) between March 30 and April 1, 2021, on behalf of LG&E and KU 
Services Company (LG&E-KU). The approximately 61.7-hectare (ha) (152.4-acre [ac]) property lies 
south of Ogden Ridge Road, in Trimble County, Kentucky (Figure 1). Phase Ia investigations were 
performed to evaluate the Project area’s potential to contain potentially-significant archaeological sites 
or architectural and historical resources and to determine an appropriate level of subsequent Phase Ib 
cultural resources investigations, if necessary. A summary of cultural resource investigations 
completed to date is provided below. 

2.0 Background Research 
Prior to initiating fieldwork, GAI conducted background research to identify the presence and nature of 
previously-recorded cultural resources in the Project vicinity in order to assess the Project area’s 
potential to contain unrecorded cultural resources and to contribute to an understanding of the area’s 
history and prehistory. Background research included a review of the results of prior research 
completed by GAI for nearby LG&E projects (e.g., former Ball and Mahoney properties) and a review of 
previously-recorded cultural resources in the Project vicinity available through databases maintained by 
the Kentucky Office of State Archaeology (OSA) and the Kentucky Heritage Council (KHC).  

Based on the results of this research, 74 archaeological sites and 34 architectural and historical 
resources have been previously recorded within a 2-kilometer (km) (1.2-mile [mi]) radius of the Project. 
Of these resources, two previously-recorded architectural and historical resources (TM132 and TM133) 
are located within the boundaries of the former Leach property (see Figure 1). In addition, four 
previously-recorded archaeological sites (15TM42, 15TM43, 15TM60 and 15TM61) are mapped 
immediately adjacent to (but outside of) the property boundary. Furthermore, six previous Phase I 
archaeological surveys and three previous Phase II archaeological investigations have been conducted 
within 2 km (1.2 mi) of the Project (Wilson and Janzen 1975; Fiegel and Huser 2008; Fiegel and Sichler 
2009; Breetzke and Pokrant 2011; Frye 2015; Frye and Baiocchi 2015; Frye et al. 2015; Frye and 
Duncan 2015; and Sullivan 2016). These studies encompass properties bordering the north, east and 
west boundaries of the Leach property. All but one of the previous archaeological investigations were 
associated with LG&E-KU’s Trimble County Generating Station, and five of these studies were 
conducted by GAI. Additionally, an architectural and historical resources survey was conducted within 
the viewshed of LG&E-KUs proposed coal combustion residuals landfill project (Ball 2011), 
encompassing the background research study area for the current Project. These previous cultural 
resource studies identified a large number of prehistoric and historic-period archaeological sites and 
architectural and historical resources, primarily in upland settings, within the Project vicinity. In 
particular, Fiegel and Huser’s 2008 Phase I survey of a 524-ha (1,296-ac) study area located to the 
north and east of the current Project identified 56 archaeological sites, while Ball’s 2011 architectural 
and historical resources survey documented 11 previously-recorded resources and 37 new resources 
within the viewshed of LG&E-KU’s proposed landfill project. 

TM132 and TM133, located in the northeast portion of the Project area, were documented during the 
2011 architectural and historical resources viewshed survey (Ball 2011). TM132 was recorded as 
comprising a circa 1936 residence (the Kelly Leach residence), which was moved to its current location 
in 2003, along with three outbuildings (a small barn and two modern metal garages) (see Figure 1). 
TM133 was recorded as including a circa 1920 residence (the Anna Leach residence) and one 
outbuilding (vinyl-sided garage) (see Figure 1). In an August 17, 2011, review letter, the KHC 
concurred with Ball’s (2011) recommendation that TM132 and TM133 do not appear to be eligible for 
listing in the National Register of Historic Places (NRHP), however, KHC’s database lists the NRHP 
status of these two resources as Undetermined. 
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Sites 15TM42, 15TM43, 15TM60 and 15TM61 are mapped adjacent to (but outside of) the Leach 
property. These sites were all recorded during a 2008 Phase I cultural resources survey of a 524-ha 
(1,296-ac) study area, conducted by MACTEC (Fiegel and Huser 2008) for the proposed E.ON-US Fly 
Ash and Gypsum Storage Site, Trimble County Power Generating Station. The OSA database 
documents all four of these sites as inventory sites which are not currently eligible for listing in the 
NRHP. 

Sites 15TM42 and 15TM43 both represent low-density, undated prehistoric occupations located in an 
agricultural field on an upland ridgetop, immediately east of the Leach property. The sites are situated 
approximately 50 m (164 ft) apart. Both sites yielded non-diagnostic prehistoric lithic artifacts from 
plow-disturbed contexts. Fiegel and Huser (2008) suggested that Site 15TM43 may extend further 
west, beyond the limits of their study area (i.e., into the Leach property). 

Sites 15TM60 and 15TM61 are both located on an upland ridgetop adjacent to Ogden Ridge Road, 
along the northern edge of the Leach property. Site 15TM60 represents the remains of a twentieth-
century farmstead and a minimal, undated prehistoric occupation (one prehistoric artifact) (Fiegel and 
Huser 2008). The former farmstead included a residence and small outbuilding, situated north of 
Ogden Ridge Road, as well as a barn, bordering the south edge of this road. Site 15TM61, 
located north of Ogden Ridge Road and east of Site 15TM60, likewise consists of the remains of an 
early-twentieth-century farmstead, along with a single nondiagnostic prehistoric artifact (Fiegel and 
Huser 2008). The former farmstead comprised a residence, a barn, and three additional outbuildings. 
No extant structures were present at the either of these two sites and both site areas were disturbed by 
structure demolition and agricultural practices.  

Based on the presence of previously-recorded architectural resources TM132 and TM133 within the 
Project area and previously-recorded Sites 15TM42, 15TM43, 15TM60 and 15TM61 immediately 
adjacent to (outside of) the Project boundary, as well as the high density of cultural resources identified 
within similar environmental settings in the Project vicinity (Fiegel and Huser 2008; Ball 2011), portions 
of the Project area are considered to have a moderate to high potential to contain cultural resources.  

3.0 Phase Ia Cultural Resources Fieldwork 
GAI conducted a Phase Ia field investigation of the Project to document existing ground conditions, 
ground-truth preliminary assessments of cultural resources potential, eliminate portions of the Project 
from further investigation due to low archaeological potential, and identify localities, if any, that may be 
subject to subsequent Phase Ib cultural resources investigations. Phase Ia fieldwork included a 
pedestrian surface reconnaissance and the excavation of 16 judgmentally-placed shovel test pits 
(STPs). The overall property and relevant surface features were documented with digital photography 
and field notes and were plotted on Project mapping. Data points were collected on relevant surface 
features and shovel test locations with a hand-held GPS unit. Figure 2 (Sheets 1-3) illustrates Phase Ia 
assessments of low archaeological potential and moderate to high archaeological potential within the 
Project area, as well as the location of identified cultural resources and relevant surface features. 

In May 2021, subsequent to the completion of Phase Ia fieldwork, standing structures within the Project 
area were demolished by LG&E-KU. The post-fieldwork demolition of these structures is noted on 
Figures 1 and 2 and in the below text and photographs.  

3.1 Pedestrian Reconnaissance 
Portions of the Project area characterized by steep slopes (in excess of 15 percent) were, with the 
exception of three rock overhangs, concluded to have a low archaeological potential (see Figure 1; see 
Figure 2, Sheets 1-3). Based on the results of pedestrian reconnaissance, these steeply sloping areas 
comprise 34.4 ha (84.9 ac), approximately 55.7 of the total Project. No further cultural resources 
investigations are recommended for these localities. These low potential areas occur primarily in the 
southern portion of the Project, which consists of highly dissected, steep side slopes above small 
tributaries of Barebone Creek (Photographs 1-4). This portion of the Project drops precipitously from 
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the broad ridgetop in the northern portion of the Project to the valley of Barebone Creek to the 
southeast. A small area of steep slopes was also documented in the northwest corner of the Project, 
along Ogden Ridge Road.  

Pedestrian survey resulted in the identification of five rock overhangs (Rock Overhangs 1-5) within the 
steeply-sloping southern portion of the Project (see Figure 1; see Figure 2, Sheet 2; Photographs 
5-11). The ground surface within and adjacent to each rock overhang was inspected visually for 
evidence of cultural resources. In addition, single judgmental shovel tests were excavated at three of 
the rock overhangs (Rock Overhangs 1, 2, and 5); shovel testing was not feasible at Rock Overhangs 3 
and 4 due to excessive slope. Three of the rock overhang localities (Rock Overhangs 1, 2 and 5), 
totaling 0.1 ha (0.2 ac; approximately 0.1 percent of the total Project) were concluded to have a 
moderate to high archaeological potential and additional Phase Ib investigations are recommended for 
these localities. No further investigation is recommended for Rock Overhangs 3 and 4. 

Rock Overhangs 1 and 2, located in the southeast portion of the Project, both yielded prehistoric lithic 
artifacts and were, accordingly, designated as archaeological sites (Site 1/Rock Overhang 1 and 
Site 2/Rock Overhang 2) (see Figure 2, Sheet 2; see Photographs 5-8). These rock overhang sites are 
described in the following report section. Additional Phase Ib investigation is recommended for these 
sites. 

Rock Overhang 5 is located on a steep wooded side slope in the southwest portion of the Project 
(see Figure 2, Sheet 2; see Photograph 11). This small overhang faces east and overlooks a narrow 
southeast-flowing drainage. The overhang has a length of 5.1 m (16.7 ft), a maximum height of 1.2 m 
(3.9 ft) and a maximum depth of 1.9 m (6.2 ft). The floor inside the overhang was covered in rubble. 
One judgmental shovel test (STP J15) was excavated on the slope east of (outside) the dripline of the 
overhang. STP J15 exposed a 40-cm (15.7-in) thick silty clay A horizon with 25 percent rock above a 
silty clay B horizon, which extended to the base of excavation at 50 cm (19.7 in) below ground surface 
(bgs). Although no cultural materials were recovered from Rock Overhang 5 during Phase Ia fieldwork, 
based on the depth of soils identified in the single shovel test, additional investigation of this rock 
overhang is recommended in order to further assess its cultural potential. 

Rock Overhangs 3 and 4 are both located on steep wooded side slopes in the Project’s south-central 
area (see Figure 2, Sheet 2; see Photographs 9 and 10). Both of these rock overhangs extend across 
small drainages which, at the time of Phase Ia fieldwork, flowed over the dripline of the rock overhang. 
Rock Overhang 3 faces south and has a length of 9.1 m (29.6 ft), a maximum height of 1.8 m (5.9 ft) 
and a maximum depth of 1.5 m (4.9 ft). Rock Overhang 4 faces southeast and has a length of 5.9 m 
(19.3 ft), a maximum height of 1.8 m (5.9 ft) and a maximum depth of 1.9 m (6.2 ft). The floor inside 
both of these overhangs was covered in rock slabs and rubble. In addition, excessively steep and rocky 
slopes outside the driplines of these two overhangs precluded the excavation of a shovel test in these 
areas. No cultural materials were observed in these two rock overhangs during pedestrian 
reconnaissance. Due to their lack of soil inside the overhang and excessively steep, rocky slopes 
outside the dripline, Rock Overhangs 3 and 4 were considered to have a low archaeological potential. 
Accordingly, no further investigation is recommended for these two localities. 

Based on the results of pedestrian reconnaissance, GAI estimated that 27.2 ha (67.3 ac; approximately 
44.2 percent) of the Project comprised relatively-level to gently-undulating upland ridgetop settings 
considered to have a moderate to high potential to contain archaeological resources (see Figure 1; 
see Figure 2, Sheets 1 and 2). Additional Phase Ib investigations are recommended for these portions 
of the Project area. These upland areas are located primarily in the northern portion of the Project; 
small isolated upland settings also occur along the Project’s western edge and in its southwest corner. 
The bulk of this upland area consists of large agricultural fields, bordered to the south by a band of 
grass and scattered trees (Photographs 12-15). The fields were covered in low vegetation and/or corn 
chaff at the time of Phase Ia fieldwork, with ground surface visibility of approximately 25 percent. The 
small upland settings along the west edge and southwest corner of the Project were wooded. The 
upland portion of the Project includes previously-recorded architectural and historical resources TM132 

Case No. 2022-00402 
Attachment to Response to MCFC-2 Question No. 3 

Page 426 of 470 
Bellar

gai consultants 
tr•n,rorrning Id.at Into rt1Uly"' 



Site Reconnaissance Report of the Former Leach Property 
LG&E and KU Services Company  
Trimble County Generating Station Landfill Project, Trimble County, Kentucky 

Page 2-4 

 

C100784.07, Task 007.009 / June 2021 

and TM133, both located in the northeast portion of the Project near the end of Howard Leach Lane. 
These residential properties were surrounded by mown lawn and scattered trees. 

Pedestrian reconnaissance of the Project area’s moderate to high potential upland settings resulted in 
the identification of one prehistoric site (Site 3), four prehistoric Isolated Finds (IFs 1-4), and one new 
architectural and historical resource (GAI-01; a partially-collapsed residence) (see Figure 1; see 
Figure 2, Sheets 1-2). GAI also documented the condition of previously-recorded TM132 and TM133. 
These resources are described in the following report sections. As noted above, structures observed 
within the Project area during the Phase Ia reconnaissance were demolished by LG&E-KU subsequent 
to the completion of fieldwork. 

3.2 Subsurface Testing 
GAI excavated 16 judgmental shovel tests to document soil profiles and assess the potential for 
subsurface archeological materials within the Project area (see Figure 1; see Figure 2, Sheets 1-3). 
Thirteen of the STPs were located in upland settings concluded to have a moderate to high 
archaeological potential, while three STPs were excavated to investigate rock overhangs. Only one of 
these STPs, located at Site 1 (Rock Overhang 1), was positive, yielding a single prehistoric lithic 
debitage. 

Soils in upland areas of moderate to high archaeological potential within the Project are largely mapped 
as the Cincinnati silt loam series (NRCS 2021). These soils are found on ridge tops and shoulder 
slopes ranging from 2 to 12 percent slopes. A small area of Ryker silt loam, 2 to 6 percent slopes, also 
occurs on a ridgetop in the north-central portion of the Project. Soils on the steeply sloping portions of 
the Project area with low archaeological potential are mapped primarily as Beasley silty clay loam, 
Grayford-Beasley complex soils, and Fairmont-Woolper complex soils (NRCS 2021). These soils are 
eroded and exhibit slopes ranging from 12 to 65 percent slopes. 

Shovel testing within in upland settings generally documented a surface plowzone (Ap horizon) above 
a well-developed subsoil (B horizon). Seven STPs (J2 - J5 and J11 - J13) were excavated within 
agricultural fields on ridgetop settings in the northern portion of the Project (see Figure 2, Sheets 1-2). 
These shovel tests exposed a 21 to 45-cm (8.3 to 17.7-in)-thick Ap horizon above a B horizon. STP 
J11 was located within prehistoric Site 3, while STPs J2- J5 were placed along the east edge of the 
Project, near the area of previously-recorded prehistoric Sites 15TM42 and 15TM32. Three STPs 
(J6 - J8) were placed in residential yards adjacent to TM132 and TM133 (see Figure 2, Sheet 1). 
These STPs also revealed an Ap-B soil horizon, like that found in the surrounding agricultural fields, 
suggesting that these areas have been cultivated in the past. No disturbed soils associated with 
residential use of this area were observed in these shovel tests.  

Two STPs (J9 and J10) were excavated adjacent to GAI-01, a partially-collapsed residence located on 
an upland ridgetop southwest of TM132 and TM 133 (see Figure 2, Sheet 2). These STPs exposed an 
A-B soil horizon sequence, with the A horizon ranging in thickness from 21-to-25-cm (8.3-to-9.8-in). 
Evidence of plowing was not observed in these shovel tests.  

A single shovel test (STP J14) was located in a narrow wooded ridgetop in the southwest corner of the 
Project (see Figure 2, Sheet 3). STP J14 revealed a 25-cm (9.8-in)-thick disturbed surface horizon 
(CA horizon) above a B horizon. This surface disturbance likely reflects localized impacts from previous 
logging in the area. Although the single shovel test documented disturbed surface soils, due to the 
limited extent of Phase Ia subsurface testing and the possible localized nature of the logging 
disturbances, this portion of the Project was considered to have a moderate to high archaeological 
potential. 

Although disturbed by historic/modern agricultural practices, as well as one localized area of logging, 
shovel testing within the upland portion of the Project indicates that soils in these areas are relatively 
intact. Cultural resources that may be present will likely be found in surficial strata (topsoil/plowzone). 
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In this setting, deeply buried sites are not expected; however, evidence of subsurface archaeological 
features (e.g., truncated storage pits and hearths) may exist below the plowzone.  

Single judgmental shovel tests were excavated at three of the identified rock overhangs (Site 1/Rock 
Overhang 1, Site 2/Rock Overhang 2 and Rock Overhang 5) to assess the presence of subsurface 
cultural resources within these localities (see Figure 2, Sheet 2). Shovel testing at Rock Overhangs 
3 and 4 was precluded by the presence of extremely steep slopes. STP J1, located at Site 1 (Rock 
Overhang 1), revealed a 40-cm (15.7-in)-thick A horizon above a B horizon. One prehistoric lithic 
debitage was recovered from the A horizon in this locality. STP J16, excavated at Site 2 (Rock 
Overhang 2), exposed an A horizon with 25 percent rock, extending to the base of excavation at 50 cm 
(19.7 in) bgs. No artifacts were found in this shovel test. STP J15, located at Rock Overhang 5, 
documented a 40-cm (15.7-in)-thick A horizon with 25 percent rock, above a B horizon. No artifacts 
were found in STP J15. The presence of a relatively thick A horizon at each of these rock overhangs, 
suggests that these localities have a moderate to high potential to contain subsurface cultural 
resources materials.  

4.0 Archaeological Resources 
Phase Ia reconnaissance resulted in the identification of three prehistoric sites—including two rock 
overhangs (Site 1/Rock Overhang 1 and Site 2/Rock Overhang 2) and one open site (Site 3)—and four 
prehistoric Isolated Finds (IFs 1-4), yielding a total of 12 nondiagnostic prehistoric lithic artifacts and 
one faunal specimen. These resources are described below. 

4.1 Site 1 (Rock Overhang 1) 
Site 1 (Rock Overhang 1) is located on a steep wooded side slope in the southeast portion of the 
Project (see Figure 2, Sheet 2; see Photographs 5 and 6). This limestone rock overhang faces 
southeast and extends across a small drainage which was flowing southeastward over the central 
portion of the overhang at the time of fieldwork. The overhang has a length of 15 m (49.2 ft), a 
maximum height of 2.3 m (7.5 ft) and a maximum depth of 2.7 m (8.9 ft). The ground surface inside the 
overhang consists primarily of rock slabs and rubble. One STP (J1) was excavated on the slope 
approximately 5 m (16.4 ft) east of (outside) the dripline of the overhang. This STP exposed a 40 cm 
(15.7 in) thick clay loam A horizon above a silt clay loam B horizon which extended to the base of 
excavation at 50 cm (19.7 in) bgs. One lithic debitage (flake fragment) was recovered from the 
A horizon in STP J1.  

4.2 Site 2 (Rock Overhang 2) 
Site 2 (Rock Overhang 2) is situated in on a steep wooded side slope in the southeast portion of the 
Project, approximately 15 m (49.2 ft) northeast of Site 1 (Rock Overhang 2) (see Figure 2, Sheet 2; see 
Photographs 7 and 8). It faces west and lies just east of a small drainage. The limestone rock overhang 
has a length of 5.8 m (19.0 ft), a maximum height of 1.9 m (6.2 ft) and a maximum depth of 1.0 m 
(3.3 ft). The floor inside the overhang consists of bedrock and stream cobbles. A total of four prehistoric 
lithics and one faunal specimen were recovered from the surface in the vicinity of this rock overhang. 
Three lithic debitage and one small, non-human mammal bone (exhibiting extensive rodent gnawing) 
were found on the steep, rocky slope southwest of (outside) the dripline of the overhang. In addition, 
one lithic debitage was identified in the stream bed immediately north of the dripline. The recovered 
debitage includes one early reduction flake, two block shatter and one flake fragment. One STP 
(STP J16) was excavated southwest of (outside) the dripline of the overhang. STP 16 exposed a silt 
loam A horizon with 25 percent rocks which extended to the base of excavation at a depth of 50 cm 
(19.7 in) bgs. No additional artifacts were recovered from this shovel test.  

4.3 Site 3  
Site 3 consists of a surface scatter of three prehistoric lithic debitage located near the north edge of a 
large agricultural field on an upland ridgetop in the north-central portion of the Project (see Figure 2, 

Case No. 2022-00402 
Attachment to Response to MCFC-2 Question No. 3 

Page 428 of 470 
Bellar

gai consultants 
tr•n,ror,,ung Id.at Into rtalll~ 



Site Reconnaissance Report of the Former Leach Property 
LG&E and KU Services Company  
Trimble County Generating Station Landfill Project, Trimble County, Kentucky 

Page 2-6 

 

C100784.07, Task 007.009 / June 2021 

Sheet 1; see Photograph 14). The site was identified during pedestrian reconnaissance of the field. 
At the time of Phase Ia fieldwork, the field was vegetated in low ground cover and exhibited ground 
surface visibility of between 25 and 50 percent. Artifacts were recovered from an area measuring 
approximately 8 x 10 m (26.2 x 32.8 ft). The three debitage recovered from the site consisted of one 
early reduction flake and two biface reduction flakes. No diagnostic artifacts were observed within the 
site area during Phase Ia reconnaissance.  

One STP (STP J11) was excavated within Site 3 to evaluate the soil profile in this locality. This STP 
exposed a 24-cm thick silty clay loam plowzone (Ap horizon) above a silty clay B horizon subsoil. No 
artifacts were recovered from STP J11. 

4.4 Isolated Finds 1 - 4  
GAI identified four prehistoric Isolated Finds (IFs 1-4) on the surface of agricultural fields on ridgetop 
settings in the northern half of the Project (see Figure 2, Sheet 1). At the time of Phase Ia fieldwork 
these fields were covered in low vegetation and/or corn chaff, resulting in poor ground surface visibility 
(varying from less than 25 percent to 25 to 50 percent) (see Photographs 13 and 15). All four Isolated 
Finds represent nondiagnostic lithic artifacts, including one flake fragment, two retouched flakes, and 
one utilized flake. IF 1 (flake fragment) and IF 2 (retouched flake) are located in the northeast corner of 
the Project, south of Ogden Ridge Road. IF 3 (retouched flake) is situated near the Project’s east edge, 
in the vicinity of previously-recorded prehistoric Site 15TM42, which was mapped in the agricultural 
field just east of the Leach property boundary. IF 4 (utilized flake) is located near the center of a large 
field in the northwest portion of the Project. All four of these Isolated Finds were found on the surface 
within plow-disturbed contexts.  

5.0 Architectural Resources  
GAI documented two previously-recorded architectural and historical resources (TM132 and TM133) 
and one newly-identified resource (GAI-01) within the former Leach property during Phase Ia fieldwork.  

5.1 Previously-Recorded TM132 and TM133 
TM132 and TM133 both represent twentieth-century residences/farmsteads located in an upland 
setting in the northeast portion of the Project (see Figure 2, Sheet 1). These resources were identified 
during a 2011 survey (Ball 2011) and while a KHC review letter (August 17, 2011) concurred with that 
report’s recommendation that TM132 and TM133 do not appear to be eligible for listing in the NRHP, 
the KHC database lists the NRHP status of these two resources as Undetermined. Based on 
information provided by LG&E-KU, the two residences were abandoned in early March 2021 and the 
outbuildings were demolished soon afterward.  

TM132, situated southeast of Howard Leach Road, comprised an abandoned one and a half-story 
frame residence, a collapsed wood barn, two concrete slab foundations, and one large gravel and 
rubble foundation (see Figure 2, Sheet 1; Photographs 16-20). A pile of architectural debris, possibly 
representing a former structure location or a refuse pile, was observed southeast of TM132. A pond is 
situated further south of the resource.  

TM133, located west of Howard Leach Road, consisted of an abandoned one-story frame residence 
and a concrete slab foundation (see Figure 2, Sheet 1; Photographs 21 and 22). A well with concrete 
casing and a septic tank were located within the yard near the residence. An abandoned trailer, along 
with its own adjacent well with concrete casing and septic tank, was situated just south of TM133 (see 
Figure 2, Sheet 1; see Photograph 20).  

Structures within TM132 and TM133 were demolished by LG&E-KU in May 2021, subsequent to the 
completion of Phase Ia fieldwork. GAI recommends submittal of a letter to KHC notifying them of the 
demolition of these structures, in order that KHC can update their GIS database with the current 
condition of these two previously-recorded resources. 
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5.2 GAI-01 
During Phase Ia reconnaissance, GAI identified one partially-collapsed, abandoned residence 
(GAI-01), located approximately 152 m (500 ft) southwest of TM132 (see Figure 2, Sheet 2; 
Photographs 23 and 24). The residence consisted of a one-story, side-gable wood frame structure with 
a rear addition. It had a sheet metal roof with a central front gable. The metal roof extended beyond the 
east wall of the rear addition to form a porch. The rear addition had a concrete block foundation; the 
foundation on the remainder of the house was obscured by vegetation. Overgrown vines and fallen tree 
limbs covered portions of the structure’s north façade and roof. A review of historic aerial photography 
and topographic mapping documents a house in the location of GAI-01, with a barn and smaller 
outbuilding to its south, by at least 1950 (NETR 1950). At that date, these structures occupied a 
cleared upland setting at the end of a farm lane which extends southward from Howard Leach Road. 
The house and barn are both depicted on topographic mapping throughout the second half of the 
twentieth century (NETR 1953,1993). By the late 1990s, the area south of the house was vegetated in 
patchy woodlands (NETR 1998). Due to its deteriorated condition, GAI-01 appears to be not eligible for 
listing in the NRHP.  

As noted above, GAI-01 was demolished by LG&E-KU in May 2021, following the completion of Phase 
Ia field investigations. Accordingly, GAI recommends that a description of this previously-unrecorded 
building and its demolition be included in the letter to KHC regarding the current condition of previously-
recorded resources TM132 and TM133. Because the building has been demolished, no formal 
evaluation and documentation of GAI-01 on a KHC Individual Building Survey Form is recommended.  

6.0 Summary/Recommendations 
Phase Ia cultural resources reconnaissance of the former Leach property documented areas of low 
archaeological potential and areas of moderate to high archaeological potential within the Project area. 
Phase Ia fieldwork resulted in the identification of three prehistoric sites (Sites 1-3) and four prehistoric 
Isolated Finds (IFs 1-4), yielding a total of 12 prehistoric lithic artifacts and one faunal specimen. 
The study also identified one new architectural and historical resource (GAI-01) and documented the 
condition of two previously-recorded architectural and historical resources (TM132 and TM133).  

GAI’s recommendations are as follows:  

 Phase Ia reconnaissance indicates that approximately 34.4 ha (84.9 ac; 55.7 percent) of the 
former Leach property are characterized by steep slopes (in excess of 15 percent). With the 
exception of three rock overhangs localities (Site 1/Rock Overhang 1, Site 2/Rock Overhang 2, 
and Rock Overhang 5), these steeply sloping portions of the Project are concluded to have a 
low potential for cultural resources and no further cultural resources investigations are 
recommended for these areas.  

 Based on both the results of the Phase Ia reconnaissance and on the density of previously-
recorded archaeological sites on similar landforms in the Project vicinity, GAI concludes that 
approximately 27.2 ha (67.3 ac; 44.2 percent) of the former Leach property comprise relatively 
level to gently sloping ridgetop settings (largely in the northern portion of the Project) with a 
moderate to high potential for yielding cultural resources. GAI recommends additional Phase Ib 
investigations for these areas. Phase Ib survey of these upland settings will consist of 
systematic shovel testing and/or plowing, discing and surface collection. GAI can provide 
LG&E-KU with a cost estimate for Phase Ib cultural resources survey as a separate scope of 
work. 

 In addition, two of the five identified rock overhangs (Site 1/Rock Overhang 1 and Site 2/Rock 
Overhang 2) contained prehistoric artifacts, while one rock overhang (Rock Overhang 5) was 
concluded to have a moderate to high potential for cultural resources. These three areas total 
approximately 0.1 ha (0.2 ac; 0.1 percent of the total Project). If avoidance of these rock 
overhangs is not possible, additional Phase Ib shovel testing is recommended at each of these 
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three localities. GAI can provide LG&E-KU with a cost estimate for Phase Ib cultural resources 
survey of these rock overhangs as a separate scope of work.  

 In the event that no subsequent Phase Ib investigations are conducted within the Project area, 
GAI recommends that the archaeological resources identified during Phase Ia reconnaissance 
(Sites 1, 2, and 3 and Isolated Finds 1-4) be documented with Kentucky Archaeological Site 
Survey Forms. GAI can provide LG&E-KU with a cost estimate for preparation of these 
resource forms as a separate scope of work. 

 GAI recommends submittal of a letter to the KHC notifying them of the demolition of structures 
within previously-recorded architectural and historical resources TM132 and TM133 so that 
KHC can update their GIS database with the current condition of these resources. GAI 
recommends that this letter also include a description of newly-identified architectural and 
historical resource GAI-01 and its demolition, for KHC’s information. GAI can provide LG&E-KU 
with a cost estimate for preparation of this letter as a separate scope of work.  

 Artifacts collected during Phase Ia investigations can either be returned to LG&E-KU or 
donated to an approved state repository for curation. If LG&E-KU chooses to donate these 
materials GAI can provide a cost estimate for curation as a separate scope of work. 
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Photograph 1. Steep Wooded Side Slopes in Eastern Portion of Project, Facing South. 

 

 
Photograph 2. Steep Wooded Side Slopes in Southern Portion of Project, Facing North. 
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Photograph 3. Steep Wooded Side Slopes in South-Central Portion of Project, Facing East. 

 

 
Photograph 4. Overview of Steep Side Slopes along Western Edge of Project, Facing East. 
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Photograph 5. Site 1 (Rock Overhang 1): Overview, Facing Northwest. 

 

 
Photograph 6. Site 1 (Rock Overhang 1): Overview of Rock Overhang Northeast of Drainage, Facing North. 
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Photograph 7. Site 2 (Rock Overhang 2): Overview with Pin Flags Marking Surface Artifacts, Facing North. 
 

 
Photograph 8. Site 2 (Rock Overhang 2): Oblique View, Facing Northwest. 
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Photograph 9. Rock Overhang 3: Oblique View, Facing Northwest. 

 

 
Photograph 10. Rock Overhang 4: Oblique View, Facing West. 
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Photograph 11. Rock Overhang 5: Oblique View, Facing Northwest. 

 

 
Photograph 12. Overview of Agricultural Field on Ridgetop in  

Northeastern Portion of Project, from Ogden Ridge Road, Facing South. 
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Photograph 13. Overview of Agricultural Field on Ridgetop in Northeastern Portion of Project,  

showing Location of Isolated Find 3 in Foreground (Pin Flag) and TM132 and TM133 in Distance, Facing 
Southwest. (Note: Structures within TM132 and TM133 Demolished Subsequent to Phase Ia Fieldwork) 

 

 
Photograph 14. Overview of Agricultural Field in Vicinity of  

Site 3, on Ridgetop in North-Central Portion of Project, Facing West. 
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Photograph 15. Overview of Agricultural Field on Ridgetop in Northwestern Portion  

of Project, near Isolated Find 4, showing Overhead Transmission Line, Facing South. 
 

 
Photograph 16. TM132: Northwest Façade of Residence, Facing  

Southeast. (Note: Structure Demolished Subsequent to Phase Ia Fieldwork) 
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Photograph 17. TMN132: Overview from East Edge of Resource showing Concrete Slab  

Foundation in Foreground, with Residence to Right and Partially-Collapsed Frame Barn and  
Trailer in Distance, Facing West. (Note: Structures Demolished Subsequent to Phase Ia Fieldwork) 

 

 
Photograph 18. TM132: Partially-Collapsed Frame Barn, Facing  

Southeast. (Note: Structure Demolished Subsequent to Phase Ia Fieldwork)  
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Photograph 19. TM132: Concrete Slab Foundation in Yard West of Residence,  

Facing Northeast. (Note: Structures Demolished Subsequent to Phase Ia Fieldwork) 
 

 
Photograph 20. TM132: Large Gravel and Rubble Foundation Pad Southwest of Residence, with  

Trailer in Distance, Facing Northwest. (Note: Structures Demolished Subsequent to Phase Ia Fieldwork) 
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Photograph 21. TM133: Northeast Façade of Residence, Facing  

Soutwest. (Note: Structure Demolished Subsequent to Phase Ia Fieldwork) 
 

 
Photograph 22. TM133: Concrete Slab Foundation and West Façade of Residence,  

Facing Southeast. (Note: Structures Demolished Subsequent to Phase Ia Fieldwork) 
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Photograph 23. GAI-01: Northern Façade of Partially Collapsed Residence,  

Facing South. (Note: Structure Demolished Subsequent to Phase Ia Fieldwork) 
 

 
Photograph 24. GAI-01: Southeast Façade of Partially Collapsed Residence,  

Facing Northwest. (Note: Structure Demolished Subsequent to Phase Ia Fieldwork) 
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SECTION 3 
Geotechnical Investigation of the Former Leach Property  
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1.0 Geologic Setting 
The 2011 Geologic Map of Kentucky (Refer to Attachment 3-1) indicates that the property is located in 
the Outer Bluegrass Physiographic province, approximately 1.6 miles east of the Ohio River. The 
topography is characterized by deep valleys, with little flat land due to bedrock consisting of 
interbedded Ordovician limestone and shale seams that are less resistant to weathering. Locally, the 
property is underlain by the Laurel Dolomite, Osgood, and Brassfield Formations, which are underlain 
by the Drakes Formation. Weathering of the limestones produces sink holes, sinking streams, springs, 
caves, and soils. The soils are fertile as the Ordovician limestones contain phosphate minerals that are 
natural fertilizers.  

2.0 Previous Clay Borrow Investigations  
Three previous clay borrow investigations were performed near the Leach property. The borrow 
investigations consisted of drilling and laboratory testing programs. Below is list of the properties, 
locations, and dates when the programs were performed: 

 Former Melvin T. and Jerrod Mahoney property - located to the immediate west of the Leach 
property - December 2012. 

 Former Les Ball farm property - located to the west of the former Mahoney property - 
September 2012.  

 Trimble County Generating Station Landfill borrow areas - located within landfill footprint and to 
the north of the Leach property - January to April of 2021. 

2.1 Mahoney and Ball Property Clay Borrow Investigation 
The Mahoney and Ball properties are approximately 98 and 118 acres, respectively. Seven test pits 
were excavated, on each property, with a backhoe to refusal on bedrock or to the limit of the backhoe 
reach. Test pits logs were prepared by GAI to document the soil types and thicknesses encountered. 
Ten bag samples of clay material were collected from the Mahoney property and another 11 bag 
samples were collected from the Ball property. All bag samples were sent to Geotechnics, Inc. of East 
Pittsburgh, Pennsylvania for laboratory testing. The samples were tested for index properties, standard 
Proctor, and permeability.  

Cohesive materials suitable for liner, intermediate and final cover were typically found in depth ranges 
of one-foot to 12 feet below the existing ground surface on both properties. It was estimated that the 
total amount of cohesive soil available was 600,000 cubic yards (CY) and 961,000 CY on the Mahoney 
and Ball properties, respectively.  

2.2 Landfill Clay Borrow Investigation 
The 2021 borrow investigation consisted of drilling 135 borings within two borrow areas designated as 
Landfill 1-1 (LF1-1) and Landfill 1-2 (LF1-2). GAI monitored the drilling on a full-time basis and 
completed logs of each boring. The clay material was field classified as either lean clay (CL) or fat clay 
(CH) material and indicated as such on the boring logs. Other information was noted on the boring logs 
such as presence of rock fragments, which disqualifies the clay material for liner use if the rock 
fragments observed exceeded the two-inch maximum size as stated in the project specification. The 
boring depths were adjusted based on GAI’s assessment of the potential usable clay layer 
encountered. The borings were terminated upon reaching either clay material with rock fragments, 
which is unsuitable as liner, or the top of bedrock.  
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An extensive laboratory testing programs was performed by Geotechnics, Inc. of Nashville, Tennessee, 
which conducted the following tests: 

 Moisture Content ASTM International (ASTM) Standard D-2248 - 257 tests 

 Particle-Size/Hydrometer Analysis - Sieve ASTM D-422 - 257 tests 

 Multi-Point Atterberg Limits ASTM D-4318 - 257 tests 

 Standard Proctor, Soil ASTM D698 - 27 tests 

 Permeability, Flexible Wall ASTM D5084 - 45 tests. 

The usable clay material ranged from one-foot to 20 feet thick. Table 3-1 below shows the estimated 
available clay volume for liner. 

Table 3-1 

Estimated Available Clay Resources 

Borrow Area Lean Clay (CL), CY Fat Clay (CH), CY Total Clay Volume, CY 
LF1-1 143,800 107,700 251,500 

LF1-2 39,900 39,200 79,100 

3.0 Potential Available Clay Resources from the Leach Property 
The available clay resources below the Leach property are derived from the same parent material as 
the resources encountered below the Mahoney property and within borrow areas LF1-1 and LF1-2. 
Therefore, material usable for clay liner, intermediate and final cover is available. The flat ridge top 
area within the Mahoney property is approximately 45 acres; this area would contain the usable and 
easily accessible clay resources. Assuming an average thickness of 10 feet of usable clay material 
based on the other borrow investigations, an estimated 725,000 CY of clay material would be available. 
It is recommended that a future subsurface and laboratory testing program be performed to evaluate 
the clay resources and to estimate a more accurate available volume. 

Sincerely, 

GAI Consultants, Inc. 
 
 
 
Kevin P. Resnik, PE 
Assistant Engineering Manager 
 
KPR/gmg 
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GEOTECHNICAL INVESTIGATION  

ATTACHMENT 3-1 

2011 GEOLOGIC MAP OF KENTUCKY 
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Activity ID Activity Name OD Start Finish

LG&E Solar Feasibility Assessment - Bickett 182MW DCLG&E Solar Feasibility Assessment - Bickett 182MW DCLG&E Solar Feasibility Assessment - Bickett 182MW DCLG&E Solar Feasibility Assessment - Bickett 182MW DCLG&E Solar Feasibility Assessment - Bickett 182MW DC

MilestonesMilestonesMilestonesMilestonesMilestones
A2140 NTP 0 01-Nov-24*

A2450 Start Site Prep 0 29-Aug-25

A2720 Start Pile Installation 0 04-Nov-25

A2730 Start Tracker Installation 0 03-Dec-25

A2740 Start Module Installation 0 26-Dec-25

A2750 Backfeed 0 08-Jul-26

A2710 Mechanical Completion 0 05-Aug-26

A2380 Target SC 0 10-Sep-26

A2400 EPC Schedule Margin 60 11-Sep-26 09-Nov-26

A2390 Proposed Contract SC 0 30-Nov-26*

InterconnectInterconnectInterconnectInterconnectInterconnect
A9940 Interconnect  Application and Approval (24m) 510 01-Aug-22 01-Aug-24

Engineering & PermittingEngineering & PermittingEngineering & PermittingEngineering & PermittingEngineering & Permitting
A9890 Engineering 169 01-Nov-24 02-Jul-25

ProcurementProcurementProcurementProcurementProcurement

Services ProcurementServices ProcurementServices ProcurementServices ProcurementServices Procurement

A9920 Site Survey & Geotech 60 01-Nov-24 29-Jan-25

Equipment ProcurementEquipment ProcurementEquipment ProcurementEquipment ProcurementEquipment Procurement

A9690 Bid/Award - GSU 45 30-May-24 01-Aug-24

A9700 Award - GSU 0 01-Aug-24

A9710 Fabrication to Start of Delivery - GSU (22 M) 465 02-Aug-24 02-Jun-26

A9910 Bid/Award - EPC Procurement 134 01-Nov-24 13-May-25

A2500 Delivery Window - DC & LV AC Cable 30 08-Oct-25 18-Nov-25

A2370 Delivery Window - Piles 60 15-Oct-25 12-Jan-26

A3090 Delivery Window - AC Cable 30 15-Oct-25 25-Nov-25

A2340 Delivery Window - Trackers 60 19-Nov-25 16-Feb-26

A2290 Delivery Window - PV Modules 100 04-Dec-25 27-Apr-26

A2310 Delivery Window - Inverters 30 20-Jan-26 02-Mar-26

Construction & StartupConstruction & StartupConstruction & StartupConstruction & StartupConstruction & Startup

Solar AreaSolar AreaSolar AreaSolar AreaSolar Area

A2160 8110 - Site Prep & Grading 80 02-Sep-25* 23-Dec-25

A2660 8410 - UG Electrical Trenching/Backfill 112 14-Oct-25 24-Mar-26

A2460 8410 - Install U/G AC/DC & Grounding 110 15-Oct-25 23-Mar-26

A2170 8320 - Install Piles 110 05-Nov-25 13-Apr-26

A2200 8320 - Install Trackers 110 04-Dec-25 11-May-26

A2210 8320 - Install PV Module 110 29-Dec-25 02-Jun-26

A2190 8410 - Install Cable Support System 110 13-Jan-26 16-Jun-26

A2670 8410 - Install Combiner Boxes 110 13-Jan-26 16-Jun-26

A2680 8410 - Install BLA 110 13-Jan-26 16-Jun-26

A2220 8410 - Install Inverters 60 03-Mar-26 26-May-26

A2690 8410 - Terminate BLA/Inverters/Combiner Boxes 110 03-Mar-26 05-Aug-26

Substation AreaSubstation AreaSubstation AreaSubstation AreaSubstation Area

A1520 8440 - Install Substation 80 26-Dec-25 17-Apr-26

A9930 8410 - Set & Dress Out GSU 15 03-Jun-26 23-Jun-26

A2700 8410 - Perform Substation Tie-Ins 5 24-Jun-26 30-Jun-26

StartupStartupStartupStartupStartup

A2270 Substation Testing 15 10-Jun-26 30-Jun-26

A3160 Solar Array Electrical Testing 40 24-Jun-26 19-Aug-26

A2250 Backfeed 0 08-Jul-26

A2230 Startup & Commissioning 45 09-Jul-26 10-Sep-26

Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb

2022 2023 2024 2025 2026 2027

NTP

Start Site Prep

Start Pile Installation

Start Tracker Installation

Start Module Installation

Backfeed

Mechanical Completion

Target SC

EPC Schedule Margin

Proposed Contract S

Interconnect  Application and Approval (24m)

Engineering

Site Survey & Geotech

Bid/Award - GSU

Award - GSU

Fabrication to Start of Delivery - GSU (22 M)

Bid/Award - EPC Procurement

Delivery Window - DC & LV AC Cable

Delivery Window - Piles

Delivery Window - AC Cable

Delivery Window - Trackers

Delivery Window - PV Modules

Delivery Window - Inverters

8110 - Site Prep & Grading

8410 - UG Electrical Trenching/Backfill

8410 - Install U/G AC/DC & Grounding

8320 - Install Piles

8320 - Install Trackers

8320 - Install PV Module

8410 - Install Cable Support System

8410 - Install Combiner Boxes

8410 - Install BLA

8410 - Install Inverters

8410 - Terminate BLA/Inverters/Combin

8440 - Install Substation

8410 - Set & Dress Out GSU

8410 - Perform Substation Tie-Ins

Substation Testing

Solar Array Electrical Testing

Backfeed

Startup & Commissioning

      

      Start Date                             01-Aug-22

      Finish Date                          30-Nov-26

      Data Date                             01-Aug-22

      Run Date                              29-Jun-22

LGE Solar Feasibility Assessment - Bickett 182MW DC
Level 1 Project Schedule
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Activity ID Activity Name OD Start Finish

LG&E Solar Feasibility Assessment - Lancaster 210MW DCLG&E Solar Feasibility Assessment - Lancaster 210MW DCLG&E Solar Feasibility Assessment - Lancaster 210MW DCLG&E Solar Feasibility Assessment - Lancaster 210MW DCLG&E Solar Feasibility Assessment - Lancaster 210MW DC

MilestonesMilestonesMilestonesMilestonesMilestones

A2140 NTP 0 01-Nov-24*

A2450 Start Site Prep 0 30-Jun-25

A2720 Start Pile Installation 0 03-Oct-25

A2730 Start Tracker Installation 0 31-Oct-25

A2740 Start Module Installation 0 21-Nov-25

A2750 Backfeed 0 30-Jun-26

A2710 Mechanical Completion 0 10-Aug-26

A2380 Target  SC 0 01-Oct-26

A2400 EPC Schedule Margin 59 02-Oct-26 29-Nov-26

A2390 Proposed Contract SC 0 30-Nov-26*

InterconnectInterconnectInterconnectInterconnectInterconnect

A9940 Interconnect Application & Approval Period (24m) 510 01-Aug-22 01-Aug-24

Engineering & PermittingEngineering & PermittingEngineering & PermittingEngineering & PermittingEngineering & Permitting

A9890 Engineering 169 01-Nov-24 02-Jul-25

ProcurementProcurementProcurementProcurementProcurement

Services ProcurementServices ProcurementServices ProcurementServices ProcurementServices Procurement

A9920 Site Survey & Geotech 60 01-Nov-24 29-Jan-25

Equipment ProcurementEquipment ProcurementEquipment ProcurementEquipment ProcurementEquipment Procurement

A9690 Bid/Award - GSU 45 30-May-24 01-Aug-24

A9700 Award - GSU 0 01-Aug-24

A9710 Fabrication to Start of Delivery - GSU (22M) 465 02-Aug-24 02-Jun-26

A9910 Bid/Award - EPC Procurement 134 01-Nov-24 13-May-25

A2500 Delivery Window - DC & LV AC Cable 30 08-Sep-25 17-Oct-25

A2370 Delivery Window - Piles 60 15-Sep-25 08-Dec-25

A3090 Delivery Window - AC Cable 30 13-Oct-25 21-Nov-25

A2340 Delivery Window - Trackers 60 20-Oct-25 15-Jan-26

A2290 Delivery Window - PV Modules 90 03-Nov-25 12-Mar-26

A2310 Delivery Window - Inverters 30 23-Dec-25 05-Feb-26

Construction & StartupConstruction & StartupConstruction & StartupConstruction & StartupConstruction & Startup

Solar AreaSolar AreaSolar AreaSolar AreaSolar Area

A2160 8110 - Site Prep & Grading 100 01-Jul-25* 19-Nov-25

A2660 8410 - UG Electrical Trenching/Backfill 132 12-Sep-25 20-Mar-26

A2460 8410 - Install U/G AC/DC & Grounding 130 15-Sep-25 19-Mar-26

A2170 8320 - Install Piles 130 06-Oct-25 09-Apr-26

A2200 8320 - Install Trackers 130 03-Nov-25 07-May-26

A2210 8320 - Install PV Module 130 24-Nov-25 29-May-26

A2190 8410 - Install Cable Support System 130 09-Dec-25 12-Jun-26

A2670 8410 - Install Combiner Boxes 130 09-Dec-25 12-Jun-26

A2680 8410 - Install BLA 130 09-Dec-25 12-Jun-26

A2220 8410 - Install Inverters 75 06-Feb-26 21-May-26

A2690 8410 - Terminate BLA/Inverters/Combiner Boxes 130 06-Feb-26 10-Aug-26

Substation AreaSubstation AreaSubstation AreaSubstation AreaSubstation Area

A1520 8440 - Install Substation 80 21-Jan-26 12-May-26

A9930 8410 - Set & Dress Out GSU 15 03-Jun-26 23-Jun-26

A2700 8410 - Perform Substation Tie-Ins 5 24-Jun-26 30-Jun-26

StartupStartupStartupStartupStartup

A3160 Solar Array Electrical Testing 65 22-May-26 24-Aug-26

A2270 Substation Testing 15 10-Jun-26 30-Jun-26

A2250 Backfeed 0 30-Jun-26

A2230 Startup & Commissioning 65 01-Jul-26 01-Oct-26

Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb

2022 2023 2024 2025 2026 2027

NTP

Start Site Prep

Start Pile Installation

Start Tracker Installation

Start Module Installation

Backfeed

Mechanical Completion

Target SC

EPC Schedule M

Proposed Contra

Interconnect Application & Approval Period (24m)

Engineering

Site Survey & Geotech

Bid/Award - GSU

Award - GSU

Fabrication to Start of Delivery - GSU (22

Bid/Award - EPC Procurement

Delivery Window - DC & LV AC Cable

Delivery Window - Piles

Delivery Window - AC Cable

Delivery Window - Trackers

Delivery Window - PV Modules

Delivery Window - Inverters

8110 - Site Prep & Grading

8410 - UG Electrical Trenching/Backfill

8410 - Install U/G AC/DC & Grounding

8320 - Install Piles

8320 - Install Trackers

8320 - Install PV Module

8410 - Install Cable Support System

8410 - Install Combiner Boxes

8410 - Install BLA

8410 - Install Inverters

8410 - Terminate BLA/Inverters/

8440 - Install Substation

8410 - Set & Dress Out GSU

8410 - Perform Substation Tie-Ins

Solar Array Electrical Testing

Substation Testing

Backfeed

Startup & Commissioning

      

      Start Date                             01-Aug-22

      Finish Date                          30-Nov-26

      Data Date                             01-Aug-22

      Run Date                              29-Jun-22

LGE Solar Feasibility Assessment - Lancaster 210MW DC
Level 1 Project Schedule
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Activity ID Activity Name OD Start Finish

LG&E Solar Feasibility Assessment - Trimble 23MW DCLG&E Solar Feasibility Assessment - Trimble 23MW DCLG&E Solar Feasibility Assessment - Trimble 23MW DCLG&E Solar Feasibility Assessment - Trimble 23MW DCLG&E Solar Feasibility Assessment - Trimble 23MW DC

MilestonesMilestonesMilestonesMilestonesMilestones

A2140 NTP 0 17-Mar-25*

A2450 Start Site Prep 0 31-Mar-26

A2720 Start Pile Installation 0 13-May-26

A2730 Start Tracker Installation 0 28-May-26

A2740 Start Module Installation 0 04-Jun-26

A2710 Mechanical Completion 0 13-Aug-26

A2750 Backfeed 0 13-Aug-26

A2380 Target SC 0 18-Sep-26

A2400 EPC Schedule Margin 60 19-Sep-26 17-Nov-26

A2390 Proposed Contract SC 0 30-Nov-26*

InterconnectionInterconnectionInterconnectionInterconnectionInterconnection

A9940 Interconnection Application & Approval (24m) 510 01-Aug-22 01-Aug-24

Engineering & PermittingEngineering & PermittingEngineering & PermittingEngineering & PermittingEngineering & Permitting

A9890 Engineering 169 17-Mar-25 11-Nov-25

ProcurementProcurementProcurementProcurementProcurement

Services ProcurementServices ProcurementServices ProcurementServices ProcurementServices Procurement

A9920 Site Survey & Geotech 60 17-Mar-25 09-Jun-25

Equipment ProcurementEquipment ProcurementEquipment ProcurementEquipment ProcurementEquipment Procurement

A9690 Bid/Award - GSU 45 30-May-24 01-Aug-24

A9700 Award - GSU 0 01-Aug-24

A9710 Fabrication to Start of Delivery - GSU (22M) 465 02-Aug-24 02-Jun-26

A9910 Bid/Award - EPC Procurement 134 17-Mar-25 23-Sep-25

A2500 Delivery Window - DC & LV AC Cable 10 16-Apr-26 29-Apr-26

A3090 Delivery Window - AC Cable 10 16-Apr-26 29-Apr-26

A2370 Delivery Window - Piles 10 30-Apr-26 13-May-26

A2340 Delivery Window - Trackers 10 14-May-26 28-May-26

A2290 Delivery Window - PV Modules 20 21-May-26 18-Jun-26

A2310 Delivery Window - Inverters 10 12-Jun-26 25-Jun-26

Construction & StartupConstruction & StartupConstruction & StartupConstruction & StartupConstruction & Startup

Solar AreaSolar AreaSolar AreaSolar AreaSolar Area

A2160 8110 - Site Prep & Grading 20 01-Apr-26* 28-Apr-26

A2660 8410 - UG Electrical Trenching/Backfill 22 29-Apr-26 29-May-26

A2460 8410 - Install U/G AC/DC & Grounding 20 30-Apr-26 28-May-26

A2170 8320 - Install Piles 20 14-May-26 11-Jun-26

A2200 8320 - Install Trackers 20 29-May-26 25-Jun-26

A2210 8320 - Install PV Module 20 05-Jun-26 02-Jul-26

A2190 8410 - Install Cable Support System 20 12-Jun-26 10-Jul-26

A2680 8410 - Install BLA 20 12-Jun-26 10-Jul-26

A2670 8410 - Install Combiner Boxes 20 19-Jun-26 17-Jul-26

A2220 8410 - Install Inverters 5 26-Jun-26 02-Jul-26

A2690 8410 - Terminate BLA/Inverters/Combiner Boxes 20 06-Jul-26 31-Jul-26

Substation AreaSubstation AreaSubstation AreaSubstation AreaSubstation Area

A1520 8440 - Install Substation 80 15-Apr-26 06-Aug-26

A9930 8410 - Set & Dress Out GSU 15 03-Jun-26 23-Jun-26

A2700 8410 - Perform Substation Tie-Ins 5 07-Aug-26 13-Aug-26

StartupStartupStartupStartupStartup

A3160 Solar Array Electrical Testing 20 20-Jul-26 14-Aug-26

A2270 Substation Testing 15 24-Jul-26 13-Aug-26

A2250 Backfeed 0 13-Aug-26

A2230 Startup & Commissioning 20 21-Aug-26 18-Sep-26

Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb

2022 2023 2024 2025 2026 2027

NTP

Start Site Prep

Start Pile Installation

Start Tracker Installation

Start Module Installation

Mechanical Completion

Backfeed

Target  SC

EPC Schedule Ma

Proposed Contra

Interconnection Application & Approval (24m)

Engineering

Site Survey & Geotech

Bid/Award - GSU

Award - GSU

Fabrication to Start of Delivery - GSU (2

Bid/Award - EPC Procurement

Delivery Window - DC & LV AC Cable

Delivery Window - AC Cable

Delivery Window - Piles

Delivery Window - Trackers

Delivery Window - PV Modules

Delivery Window - Inverters

8110 - Site Prep & Grading

8410 - UG Electrical Trenching/Backfill

8410 - Install U/G AC/DC & Grounding

8320 - Install Piles

8320 - Install Trackers

8320 - Install PV Module

8410 - Install Cable Support System

8410 - Install BLA

8410 - Install Combiner Boxes

8410 - Install Inverters

8410 - Terminate BLA/Inverters/C

8440 - Install Substation

8410 - Set & Dress Out GSU

8410 - Perform Substation Tie-I

Solar Array Electrical Testing

Substation Testing

Backfeed

Startup & Commissioning

      

      Start Date                             01-Aug-22

      Finish Date                          30-Nov-26

      Data Date                             01-Aug-22

      Run Date                              29-Jun-22

LGE Solar Feasibility Assessment - Trimble 23MW DC
Level 1 Project Schedule
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Activity ID Activity Name Duration Start Finish

LGE & KU EW Brown BESS PursuitLGE & KU EW Brown BESS PursuitLGE & KU EW Brown BESS PursuitLGE & KU EW Brown BESS PursuitLGE & KU EW Brown BESS Pursuit

Summary ScheduleSummary ScheduleSummary ScheduleSummary ScheduleSummary Schedule

MilestonesMilestonesMilestonesMilestonesMilestones

M.2000 Notice to Proceed (NTP) 0 05-Feb-24*

M.2030 Mobilize to Site - Site Prep 0 14-May-25

M.2020 Construction Start - Site Prep 0 29-May-25

M.2060 Backfeed 0 08-May-26

M.2070 Target Substantial Completion Date 0 07-Oct-26

M.2080 EPC Schedule Margin 30 08-Oct-26 06-Nov-26

M.2090 Contractual Substantial Completion Date 0 06-Nov-26

M.2100 Commercial Operation Date 0 30-Nov-26*

Owner ActivitiesOwner ActivitiesOwner ActivitiesOwner ActivitiesOwner Activities

O.5401 Delivery Window - 5400 Battery Energy Storage System (TESLA) 30 24-Nov-25 08-Jan-26

PermittingPermittingPermittingPermittingPermitting

R.1010 Permitting Review 41 18-Jun-24 14-Aug-24

R.1020 Local Jurisdiction Permits Approval 0 14-Aug-24

EngineeringEngineeringEngineeringEngineeringEngineering

E.1060 30% Design Pkg - Engineering 30 05-Feb-24 15-Mar-24

E.1070 60% Design Pkg - Engineering 30 18-Mar-24 26-Apr-24

E.1080 90% Design Pkg - Engineering 35 29-Apr-24 17-Jun-24

E.1090 IFC Pkg - Engineering 65 18-Jun-24 18-Sep-24

ProcurementProcurementProcurementProcurementProcurement

P.54021 Award Procurement Contracts & Receive Vendor Dwg Submittals 60 05-Feb-24 26-Apr-24

P.9020 Perform Site Survey & Transmit Results - 9020 Site Survey 30 19-Feb-24 29-Mar-24

P.5150 Award FNTP, Fab & Deliver - 5150 Inverter Step-Up Transformers 300 29-Apr-24 02-Jul-25

P.2011 Award FNTP, Fab & Deliver - C201 Substation Step Up Transformer 400 29-Apr-24 21-Nov-25

P.2070 Award FNTP, Fab & Deliver - C207 Substation Control Enclosures 160 29-Apr-24 12-Dec-24

ConstructionConstructionConstructionConstructionConstruction

C.3000 Procure Materials & Mobilize to Site - 8220 Site Prep & Foundations 30 16-Apr-25 28-May-25

C.3050 Procure Materials & Mobilize to Site - 8410 Electrical Construction 30 05-Jun-25 17-Jul-25

Foundations & UndergroundsFoundations & UndergroundsFoundations & UndergroundsFoundations & UndergroundsFoundations & Undergrounds

C.3020 Clearing & Grubing - BESS & Substation Area [8220] 15 29-May-25 18-Jun-25

C.3040 Strip & Grade - BESS & Substation Area [8220] 20 19-Jun-25 17-Jul-25

C.3070 Trenching/Install/Backfill  - Below Grade Ductbanks, Conduits & Grounding [8220/8410]30 18-Jul-25 28-Aug-25

C.3080 Install Foundations & Curing [8220] 40 29-Aug-25 24-Oct-25

C.3090 Site Finishing [8220] 20 27-Oct-25 21-Nov-25

BESS Area Above-Ground ConstructionBESS Area Above-Ground ConstructionBESS Area Above-Ground ConstructionBESS Area Above-Ground ConstructionBESS Area Above-Ground Construction

C.3100 Receive & Install Substation Equipment [8410] 30 24-Nov-25 08-Jan-26

C.3110 Install Substation Area Electrical (Tray/Conduit/Cable/Terminations ) [8410] 40 24-Nov-25 22-Jan-26

C.3120 Receive & Set BESS [8410] 20 09-Jan-26 05-Feb-26

C.3130 Receive & Install Inverter Step-Up Transformers [8410] 15 06-Feb-26 26-Feb-26

C.3140 Install BESS Area Electrical (Tray/Conduit/Cable/Terminations) [8410] 45 06-Feb-26 09-Apr-26

C.3160 Receive & Install Misc Elec Equip [8410] 10 27-Feb-26 12-Mar-26

CommissioningCommissioningCommissioningCommissioningCommissioning

S.2000 Pre-Backfeed Commissioning 20 10-Apr-26 07-May-26

S.1050 Backfeed 1 08-May-26 08-May-26

S.2020 Post-Backfeed Commissioning 20 08-May-26 08-Jun-26

S.2040 Pre-Energization Commissioning (TESLA) 40 08-Jun-26 04-Aug-26

S.2050 Post-Energization Commissioning (TESLA) 55 07-Jul-26 23-Sep-26

S.2030 Tuning & Performance Testing (TESLA) 10 23-Sep-26 07-Oct-26

Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
2024 2025 2026 2027

Notice to Proceed (NTP)

Mobilize to Site - Site Prep

Construction Start - Site Prep

Backfeed

Target Substantial Completion Date

EPC Schedule Margin

Contractual Substantial Completion Date

Commercial Operation Date

Delivery Window - 5400 Battery Energy Storage System (TESLA)

Permitting Review

Local Jurisdiction Permits Approval

30% Design Pkg - Engineering

60% Design Pkg - Engineering

90% Design Pkg - Engineering

IFC Pkg - Engineering

Award Procurement Contracts & Receive Vendor Dwg Submittals

Perform Site Survey & Transmit Results - 9020 Site Survey

Award FNTP, Fab & Deliver - 5150 Inverter Step-Up Transformers

Award FNTP, Fab & Deliver - C201 Substation Step Up Transformer

Award FNTP, Fab & Deliver - C207 Substation Control Enclosures

Procure Materials & Mobilize to Site - 8220 Site Prep & Foundations

Procure Materials & Mobilize to Site - 8410 Electrical Construction

Clearing & Grubing - BESS & Substation Area [8220]

Strip & Grade - BESS & Substation Area [8220]

Trenching/Install/Backfill - Below Grade Ductbanks, Conduits & Grounding [8220/8410]

Install Foundations & Curing [8220]

Site Finishing [8220]

Receive & Install Substation Equipment [8410]

Install Substation Area Electrical (Tray/Conduit/Cable/Terminations ) [8410]

Receive & Set BESS [8410]

Receive & Install Inverter Step-Up Transformers [8410]

Install BESS Area Electrical (Tray/Conduit/Cable/Terminations) [8410]

Receive & Install Misc Elec Equip [8410]

Pre-Backfeed Commissioning

Backfeed

Post-Backfeed Commissioning

Pre-Energization Commissioning (TESLA)

Post-Energization Commissioning (TESLA)

Tuning & Performance Testing (TESLA)

Remaining Level of Effort

Actual Level of Effort

Actual Work

Remaining Work

Critical Remaining Work

Milestone LGE KU EW Brown BESS Pursuit

Project Schedule

Page 1 of  1

Start Date         05-Feb-24

Finish Date       30-Nov-26

Data Date         17-Jul-22

Run Date          18-Jul-22

Case No. 2022-00402 
Attachment to Response to MCFC-2 Question No. 3 
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ATTACHMENT 9 – COST ESTIMATES 
  

Case No. 2022-00402 
Attachment to Response to MCFC-2 Question No. 3 
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23,000,000                                                                            WDC

Description Total Cost $/WDC

PV Modules 10,350,000$      0.450$                

Racking Piles 1,070,000$        0.046$                

Trackers 2,430,000$        0.106$                

Inverter Skids 940,000$           0.041$                

BOP Elec 3,850,000$        0.167$                

Civil 1,910,000$        0.083$                

Install Modules 590,000$           0.025$                

Install Piles/Trackers 1,110,000$        0.048$                

Install Inverters 10,000$             0.001$                

Substation 3,220,000$        0.140$                

Total Direct Cost 25,480,000$      1.108

Total Indirect Cost 4,170,000$        0.181

Total Direct and Indirect Costs 29,650,000$      1.289

EPC Contingency and Fee 6,230,000$        0.271

Total Project Cost 35,880,000$      1.560

Total Project Cost Incl. Owner Cost 35,880,000$      1.560

LG&E 

Trimble County

23MWDC

Bedford, KY

Case No. 2022-00402 
Attachment to Response to MCFC-2 Question No. 3 
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42,000,000                                                                         WDC

Description Total Cost $/WDC

PV Modules 18,900,000$  0.450$       

Racking Piles 1,890,000$    0.045$       

Trackers 3,900,000$    0.093$       

Inverter Skids 1,720,000$    0.041$       

BOP Elec 7,030,000$    0.167$       

Civil 3,150,000$    0.075$       

Install Modules 1,070,000$    0.025$       

Install Piles/Trackers 1,680,000$    0.040$       

Install Inverters 60,000$         0.001$       

Substation 4,200,000$    0.100$       

Total Direct Cost 43,600,000$  1.038$       

Total Indirect Cost 6,370,000$    0.152$       

Total Direct and Indirect Costs 49,970,000$  1.190$       

Project Contingency and Fee 10,500,000$  

Total Project Cost 60,470,000$  1.440$       

Owner Cost - Taxes Excluded

Owner Cost - Contingency Excluded

Total Project Cost Incl. Owner Cost 60,470,000$  1.440$       

LG&E 

Trimble County

42MWDC Fixed Tilt

Bedford, KY

Case No. 2022-00402 
Attachment to Response to MCFC-2 Question No. 3 
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182,000,000                                            WDC

Description Total Cost $/WDC

PV Modules 81,900,000$      0.450$                

Racking Piles 8,370,000$        0.046$                

Trackers 19,290,000$      0.106$                

Inverter Skids 8,390,000$        0.046$                

BOP Elec 28,140,000$      0.155$                

Civil 17,290,000$      0.095$                

Install Modules 5,320,000$        0.029$                

Install Piles/Trackers 8,490,000$        0.047$                

Install Inverters 110,000$           0.001$                

Substation 4,210,000$        0.023$                

Total Direct Cost 181,510,000$    1.00$                  

-$                    

Total Indirect Cost 20,270,000$      0.11$                  

Total Direct and Indirect Costs 201,780,000$    1.11$                  

EPC Contingency and Fee 42,370,000$      0.23$                  

Total Project Cost 244,150,000$    1.34$                  

Owner Cost - Taxes

Owner Cost - Owner Contingency

Total Project Cost Incl. Owner Cost 244,150,000$    1.34$                  

LG&E 

Bickett Solar Project

182MWDC Solar 

Central City, KY

Case No. 2022-00402 
Attachment to Response to MCFC-2 Question No. 3 
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FEP-1 CAPITAL COST ESTIMATE

LG&E

Brown

125MW/500MWh BESS

Mercer County, KY

BMcD #145989

Area / Discipline Total Cost 

Batteries $191,850,000

Engineered Equipment $12,525,000

Civil & Structural $4,962,000

Electrical $6,748,000

Substation $4,940,000

Total Direct Cost $221,025,000

Total Indirect Cost $8,463,000

Total Direct and Indirect Costs $229,488,000

EPC Contingency & Fee $23,595,000

Total Project Cost $253,083,000

Rev. Rev. Date

1 07/15/22

V 4.0

LGE Brown BESS 125MW Estimate R1 9:04 AM 7/19/2022

Case No. 2022-00402 
Attachment to Response to MCFC-2 Question No. 3 
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LG&E

Brown

500MW/2GWh BESS

Mercer County, KY

BMcD #145989

Acct Area / Discipline Total Cost

01 Engineered Equipment $41,005,000

02 Civil $2,479,000

03 Deep Foundations

04 Concrete $12,416,000

05 Structural Steel

06 Architectural

07 Piping

08 Electrical $25,774,000

09 Instrument & Control

10 Insulation

11 Coatings

12 Specialty $13,675,000

13 Demolition

14 Misc Directs $1,375,000

Total Direct Cost $96,724,000

Total Indirect Cost $30,122,000

Total Direct and Indirect Costs $126,846,000

Project Contingency and Fee $39,424,000

Total Project Cost $166,270,000

Battery Cost and Fee $766,998,000

Total Project Cost Incl. Battery Cost $933,268,000

Rev. Rev. Date

0 06/28/21

LGE Brown BESS Estimate R0 4:39 PM 7/7/2022

Case No. 2022-00402 
Attachment to Response to MCFC-2 Question No. 3 
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210,000,000                                            WDC

Description Total Cost $/WDC

PV Modules 94,500,000$      0.450$                

Racking Piles 9,660,000$        0.046$                

Trackers 22,260,000$      0.106$                

Inverter Skids 9,680,000$        0.046$                

BOP Elec 32,710,000$      0.156$                

Civil 18,160,000$      0.086$                

Install Modules 5,970,000$        0.028$                

Install Piles/Trackers 9,510,000$        0.045$                

Install Inverters 130,000$           0.001$                

Substation 4,860,000$        0.023$                

Total Direct Cost 207,440,000$    0.988

0.000

Total Indirect Cost 23,380,000$      0.111

Total Direct and Indirect Costs 230,820,000$    1.099

EPC Contingency and Fee 48,470,000$      0.231

Total Project Cost 279,290,000$    1.330

Owner Cost - Taxes

Owner Cost - Owner Contingency

Total Project Cost Incl. Owner Cost 279,290,000$    1.330

LG&E 

Lancaster Project

210MWDC Solar 

Bryantsville, KY

Case No. 2022-00402 
Attachment to Response to MCFC-2 Question No. 3 
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