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DRAFT FINDING OF NO SIGNIFICANT IMPACT 

Cave Run Lake, Kentucky Water Supply Reallocation  

 

The U.S. Army Corps of Engineers, Louisville District (USACE) has conducted an environmental analysis in 
accordance with the National Environmental Policy Act of 1969, as amended.  The Integrated Feasibility 
Report and Environmental Assessment (IFR/EA) dated 1 October 2021, for the Cave Run Lake, Kentucky 
Water Supply Reallocation addresses the need for a reliable long-term source of water supply for 
population and industrial growth of Morehead, Kentucky, and surrounding areas.  

The IFR/EA, incorporated herein by reference, evaluated various alternatives that would make available 
a quality supply of water to the City of Morehead.  The recommended plan is the National Economic 
Development (NED) Plan and includes:  

• The USACE would reallocate 3,319 acre-feet of storage space from Cave Run Lake’s conservation 
pool to water supply for the MUPB. The Cave Run Lake Dam and reservoir would be operated as 
it is currently, and water levels would not be expected to be impacted due to reallocation. The 
MUPB would construct facilities necessary for delivery of water to customers, including a pump 
station along the bank of Cave Run Lake, the installation of approximately 10,600 linear feet of 
24-inch raw water line, the expansion of an existing water treatment plant, and the construction 
of a 900-foot-tall water tank. 
 

In addition to a “no action” plan, two alternatives were evaluated. The alternatives included: 1) 
reallocation of storage from the inactive pool of Cave Run Lake to the City of Morehead, and 2) 
reallocation of storage from the conservation pool of Cave Run Lake to the City of Morehead (Preferred 
Alternative). The No Action Alternative was evaluated as the least cost, most likely alternative to be 
implemented by the local sponsor in the event that a federal project was not implemented. This was 
determined to be the construction of a raw water line from the Ohio River in Maysville, Kentucky to 
MUPB’s water treatment facility.    

For all alternatives, the potential effects were evaluated, as appropriate.  A summary assessment of the 
potential effects of the recommended plan are listed in Table 1.   

Table 1- Summary of Potential Effects of the Recommended Plan 

 Insignificant 
effects 

Insignificant 
effects as a 
result of 
mitigation 

Resource 
unaffected 
by action 

Aesthetics ☒ ☐ ☐ 
Air quality ☒ ☐ ☐ 
Aquatic resources/wetlands ☐ ☒ ☐ 
Invasive species ☐ ☐ ☒ 
Fish and wildlife habitat ☒ ☐ ☐ 
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 Insignificant 
effects 

Insignificant 
effects as a 
result of 
mitigation 

Resource 
unaffected 
by action 

Threatened/Endangered species/critical habitat ☐ ☒ ☐ 
Historic properties ☐ ☐ ☒ 
Other cultural resources ☐ ☐ ☒ 
Floodplains ☐ ☐ ☒ 
Hazardous, toxic & radioactive waste ☐ ☐ ☒ 
Hydrology ☐ ☐ ☒ 
Land use ☐ ☐ ☒ 
Navigation ☐ ☐ ☒ 
Noise levels ☒ ☐ ☐ 
Public infrastructure ☐ ☐ ☒ 
Socio-economics ☐ ☐ ☒ 
Environmental justice ☐ ☐ ☒ 
Soils ☒ ☐ ☐ 
Tribal trust resources ☐ ☐ ☒ 
Water quality ☒ ☐ ☐ 
Climate change ☐ ☐ ☒ 

 

All practicable and appropriate means to avoid or minimize adverse environmental effects were 
analyzed and incorporated into the recommended plan.  Best management practices (BMPs) as detailed 
in the IFR/EA will be implemented, if appropriate, to minimize impacts.   

Public review of the IFR/EA and FONSI was completed on [PENDING].  All comments submitted during 
the public review period were responded to in the Final IFR/EA and FONSI [PENDING]. 

Pursuant to section 7 of the Endangered Species Act of 1973, as amended, the USACE determined that 
the recommended plan would have no effect on the following federally listed species: 
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Taxa Species Common Name  Status 

Mammals 
Myotis grisescens Gray Bat Endangered 
Corynorhinus townsendii virginianus Virginia Big-eared Bat Endangered 

Mussels Pleurobema clava Clubshell Endangered 
Cyprogenia stegaria Fanshell Endangered 
Epioblasma torulosa rangiana Northern Riffleshell Endangered 
Lampsilis abrupta Pink Mucket Endangered 
Epioblasma obliquata obliquata Purple Cat's Paw Endangered 
Quadrula cylindrica cylindrica Rabbitsfoot Threatened  
Pleurobema plenum Rough Pigtoe Endangered 
Plethobasus cyphyus Sheepnose Mussel Endangered 
Epioblasma triquetra Snuffbox mussel Endangered 

 

Additionally, the USACE has determined that the recommended plan may affect and is likely to 
adversely affect the endangered Indiana bat (Myotis sodalis). This is the result of unavoidable adverse 
impacts to the Indiana Bat, due to the need for the Non-Federal sponsor to remove trees in known 
“Summer-1” habitat during the installation of raw water lines. To mitigate for these unavoidable adverse 
impacts, the Non-Federal Sponsor will likely contribute the appropriate amount of funds to the 
Imperiled Bat Conservation Fund or would coordinate another mitigation strategy with the U.S. Fish and 
Wildlife Service (USFWS). The USACE has also determined that the recommended plan may affect and is 
likely to adversely affect the northern long-eared bat (Myotis septentrionalis) but that is not prohibited 
under the 4(d) rule for this species. The USFWS concurred with USACE determinations on [PENDING]. 

Pursuant to Section 106 of the National Historic Preservation Act of 1966, as amended, the USACE 
determined that the recommended plan has no potential to cause adverse effects on historic properties. 

Pursuant to the Clean Water Act of 1972, as amended, the discharge of dredged or fill material 
associated with the recommended plan has been found to be compliant with section 404(b)(1) 
Guidelines (40 C.F.R. Part 230). These discharges meet the terms and conditions of the Department of 
the Army Nationwide Permit 58 currently in effect.  
 
Construction and discharge impacts will not exceed limits set by Nationwide Permit 58 as conditioned in 
accordance with general water quality certification issued by Kentucky Division of Water (KDOW) for this 
permit. Nationwide Permit 58 can be found in Appendix A. A floodplain construction permit and a 
NPDES permit will be sought by the Non-Federal Sponsor from the KDOW prior to construction. 

All applicable environmental laws have been considered and coordination with appropriate agencies 
and officials has been completed.   
 
Technical, environmental, and cost effectiveness criteria used in the formulation of alternative plans 
were those specified in the Water Resources Council’s 1983 Economic and Environmental Principles and 
Guidelines for Water and Related Land Resources Implementation Studies.  All applicable laws, 
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executive orders, regulations, and local government plans were considered in evaluation of alternatives.  
Based on this report, the reviews by other Federal, State and local agencies, Tribes, input of the public, 
and the review by my staff, it is my determination that the recommended plan would not cause 
significant adverse effects on the quality of the human environment; therefore, preparation of an 
Environmental Impact Statement is not required.  

 

 

__________________________ 

Eric D. Crispino 
Colonel, U.S. Army 
District Commander 
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Executive Summary 
This report presents the results of a study to assess the feasibility of reallocating water supply storage in 
Cave Run Lake, KY to the MUPB in the City of Morehead, Kentucky for municipal and industrial (M&I) 
water supply.  

Cave Run Lake is located in northwestern Kentucky and was authorized by the Flood Control Act of June 
22, 1936. Construction of the Cave Run Lake project began in June 1965 and became operational in 
February 1974. The lake project serves as one unit of the comprehensive plan for the Ohio River Basin to 
reduce flood stages downstream from the dam. The USACE Louisville District designed, built, and 
operates the dam. 

The City of Morehead is supplied M&I water through the Morehead Utility Plant Board (MUPB), which 
also serves wholesale drinking water to Rowan Water Incorporated and the Bath County Water District.  
In total, the three utilities combine to serve over 14,000 total customers and approximately 40,000 
people. This service area includes all of Rowan and Bath counties and smaller portions of other adjacent 
counties through connected wholesale agreements and emergency connections. The proposed 
reallocation is in response to a letter of intent sent from the City of Morehead to the USACE for a 
reallocation study of water storage. In 2020, the City of Morehead and the U.S. Army Corps of Engineers 
(USACE) entered into a contributed funds agreement and this reallocation study was completed utilizing 
all non-federal funds. 

The study concludes that reallocating 3,319 acre-feet from the conservation pool is the most efficient 
means to meet the present and future needs of the water supply user without significantly impacting 
other authorized purposes, such as flood risk management, recreation, fish and aquatic life, water 
quality and current water supply agreements with two other local communities. The total estimated 
capital cost associated with reallocation of the 3,319 acre-feet of water storage is estimated at 
$2,635,465 (FY 22 price levels) over a 30-year period of analysis. The annual capital cost for water 
storage is estimated to be $111,712 (FY22 price levels) over the same period of analysis. 

As a test of financial feasibility, the cost of the reallocated storage at Cave Run Lake was compared to 
the cost of the next most likely, least costly alternative that would provide an equivalent quality and 
quantity of water that MUPB would undertake in the absence of a reallocation. The next most likely, 
least costly alternative was determined to be construction of a pipeline through Maysville, Kentucky to 
reach the Ohio River. 

There are no changes resulting from this proposed water storage reallocation that would have any 
adverse effect on pool elevation during extreme floods.  There were no existing dam safety issues 
identified or created by the proposed reallocation and no significant impacts from drought are 
anticipated. 

An Environmental Assessment, as directed by the National Environmental Policy Act is integrated into 
this report. It was determined that the recommendation to reallocate 3,319 acre-feet of storage from 
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the conservation pool for M&I water supply would not result in significant effects to the environment. 
As such, a draft Finding of No Significant Impact is included herein. 

In addition to the updated cost of storage estimated at $2,635,465 (FY 22 price level), the City of 
Morehead, Kentucky will also be responsible for their proportional shares of the annual Operation, 
Maintenance, Repair, Rehabilitation, and Replacement (OMRR&R) costs, including costs for dam safety. 
Over the 30-year period of analysis the annual OMRR&R is estimated to be $7,686 (FY22 price level) and 
will vary depending on actual requirements. This estimate is based on a 0.592% (percentage allocated to 
water supply based on Use of Facilities Methodology) proportional share of OMRR&R costs. If approved, 
a water supply storage agreement between the City of Morehead and the USACE will be required. A 
draft agreement has been prepared utilizing the model water storage agreement and is included as 
Appendix A. 
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1. Project Purpose and Need 
 

This water supply storage reallocation study and integrated environmental assessment (EA) was 
initiated by the U.S. Army Corps of Engineers (USACE) Louisville District in response to a request for 
water supply storage space in Cave Run Lake, Kentucky from the City of Morehead, located in Rowan 
County, Kentucky. The City of Morehead conducted a water demand study (November 2020, amended 
May 2021), which identified a need for a reliable long-term source of water supply to accommodate  
population and industrial growth.  The University of Louisville, Kentucky State Data Center has 
forecasted the population of Rowan County, KY and Bath County, KY to have a combined 13.5% increase 
in population by 2040.  Municipal and Industrial (M&I) water use is projected to double over the next 50 
years. Based on the forecasted population growth and industrial use actively increasing, the Morehead 
Utility Plant Board (MUPB) has an immediate need to pursue solutions to its future water supply 
demand.   

This feasibility study includes a net benefit analysis, derivation of user costs of storage, a test of financial 
feasibility, water supply and demand analysis, alternatives analysis, dam safety considerations, storage 
yield analysis, and integrated EA and Finding of No Significant Impact (FONSI).  

This study and integrated EA have been prepared pursuant to the National Environmental Policy Act 
(NEPA), 42 U.S.C. §§ 4321, et seq.; the Council on Environmental Quality (CEQ) Regulations for 
Implementing the Procedural Provisions of NEPA, 40 C.F.R. Parts 1500–1508; and the USACE Procedures 
for Implementing NEPA, ER 200-2-2 (4 March 1988) (codified at 33 C.F.R. Part 230). The purpose of this 
report and Integrated EA are to evaluate the existing environmental condition and the potential impacts 
possible from an array of alternatives, including a no action alternative, to determine the best plan to 
make available a quantity of water supply demand to the MUPB, which also supplies water to Rowan 
Water Inc. and Bath County Water District. Reallocation and multiple water source alternatives have 
been developed and considered as part of this study, and the EA considers the impact of each 
alternative on environmental resources, including endangered species, fish and wildlife, water quality, 
water quantity, wetlands, cultural resources, and the human environment, such as environmental 
justice and socioeconomics.  

2. Authority and Federal Interest 

2.1. Authority for Reallocation at Storage Projects 
The role of the USACE to manage water supply originated with the War Department Civil Appropriation 
Act of 1938, Pub. L. No. 75-208 (codified as amended at 33 U.S.C. § 701h). This Act authorized the 
Secretary of the Army, as recommended by the Chief of Engineers, to modify any reservoir project to 
provide additional storage capacity for domestic water supply or other conservation storage, on the 
condition that local agencies contribute the cost of such increased storage capacity prior to 
construction. Section 6 of the Flood Control Act of 1944, Pub. L. No. 78-534 (codified as amended at 33 
U.S.C. § 708), authorized the Secretary of the Army to enter into surplus water agreements with states, 
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municipalities, and private entities or individuals for domestic and industrial water supply uses at 
reservoirs under the control of the Department of the Army. The Water Supply Act of 1958, Title III of 
Pub. L. No. 85-500 (codified as amended at 43 U.S.C. § 390b), authorized the USACE to include M&I 
water supply storage in new or existing the USACE reservoir projects for present or anticipated future 
demand. Under this Act, the Secretary of the Army is authorized to cooperate with local interests to 
provide permanent storage space for M&I water supply in the USACE projects as long as the local 
interests agree to pay the costs associated with the storage space. In accordance with subsections (b) 
and (e) of the Water Supply Act, reallocations are classified as discretionary or requiring Congressional 
authorization. If a modification would seriously affect other authorized purposes or involve major 
structural or operational changes to the reservoir, Congressional authorization is required for the 
modification. Providing the above criteria are not violated, the Chief of Engineers has the discretion to 
reallocate up to the lesser of 15% of total storage capacity allocated to all authorized project purposes 
or 50,000 acre-feet in Cave Run Lake or serve as storage for immediate M&I water supply needs. 
Otherwise, if Congressional approval as described above is not required, reallocations which exceed the 
Chief of Engineer’s authority may be approved at the discretion of the Secretary of the Army.1 

A Non-Federal sponsor (NFS) may acquire a permanent right to use storage under the authority of the 
Water Reservoir Act of 1963, Pub. L. No. 88-140 (codified at 43 U.S.C. § 390e), subject to the following 
conditions. The storage space designated for water supply must be physically available. The NFS must 
have completed or be making payments pursuant to its agreement with the government. It must also 
agree to continue to pay its share of annual allocated operation and maintenance costs, together with 
its share of costs allocated to necessary reconstruction, rehabilitation, or replacement of project 
features that may be required to continue satisfactory operation of the project. Equitable reallocations 
of storage space may be necessitated by sedimentation.  

The Water Resources Development Act (WRDA) of 1986, Pub. L. No. 99-662, sharply modified the 
federal role that had been largely defined in the Water Supply Act of 1958. Sections 103 and 932 of 
WRDA 1986 codified the following amendments to the Water Supply Act: elimination of the 10-year 
interest free period; reduction of the cost payback period from 50 to 30 years; requisite annual 
reimbursement of the operation and maintenance cost (although it had been established policy that 
these costs be repaid on an annual basis); establishment of the Non-federal cost share assigned to an 
allocation of storage space in a project for M&I water supply as 100%; modification of the interest rate 
formula; addition of a rate of 0.125% for transaction costs; and recalculation of the interest rate every 
five years. 

2.2. Federal Interest 
Section 301(a) of Water Supply Act of 1958 states: “It is declared to be the policy of the Congress to 
recognize the primary responsibilities of the States and local interests in developing water supplies for 

 
1 In December 2016 USACE published a notice in the Federal Register seeking public comments on a proposed rule that would 
update and clarify its policies governing the use of its reservoir projects for domestic, municipal and industrial water supply 
pursuant to Section 6 of the Flood Control Act of 1944 and the Water Supply Act of 1958.  The proposed rule would not change 
the terms of any existing agreements.  This report and the accompanying water storage agreements are consistent with 
relevant existing authorities and do not supersede any proposed or final rule. 
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domestic, municipal, industrial, and other purposes and that the federal Government should participate 
and cooperate with States and local interests in developing such water supplies in connection with the 
construction, maintenance, and operation of federal navigation, flood risk management, irrigation, or 
multiple purpose projects.” This declaration establishes a Federal interest in cooperating with States and 
local interests in developing water supplies at the USACE reservoirs in connection with other project 
purposes. 

3. Project Background  

3.1.  Project Authorization 
Authorized by the Flood Control Act of June 22, 1936, construction of the Cave Run Lake project began 
in June 1965 and it became operational in February 1974. The lake project serves as one unit of the 
comprehensive plan for the Ohio River Basin to reduce flood stages downstream from the dam. The 
USACE designed, built, and operates the dam. 
 
In addition to flood risk management, the lake project serves as a water supply, increases low-flow 
conditions on the lower Licking River in the interest of water quality, provides public outdoor recreation 
opportunities, and offers habitat for many species of fish and wildlife. 

Several other laws apply generally to all the USACE reservoirs, including Cave Run Lake, as mentioned in 
the proceeding paragraphs.  

Section 2 of the Water Supply Act of 1958, Pub. L. No. 85-500, 72 Stat. 319 (codified as amended at 43 
U.S.C. § 390b), provides authority to include storage in any the USACE reservoir project to impound 
water for present or anticipated future demand or need for municipal and industrial water supply use, 
with full non-federal reimbursement of the federal expense allocated to water supply.  

The Fish and Wildlife Coordination Act, Pub. L. No.  85-624, 72 Stat. 563 (1958) (codified as amended at 
16 U.S.C § 661) authorizes the conservation of fish and wildlife as a purpose of the USACE reservoirs. 
Specifically, 16 U.S.C. § 662(c) authorizes Federal agencies “to modify or add to the structures and 
operations of such [water-control] projects… and to acquire lands… to accommodate the means and 
measures for such conservation of wildlife resources as an integral part of such projects…” 
The Federal Water Pollution Control Act Amendments of 1972 (commonly known as the Clean Water 
Act), Public Law 92-500 (codified as amended at 33 U.S.C. §§ 1251, et seq.), with the objective “to 
restore and maintain the chemical, physical and biological integrity of the nation’s waters,” authorized 
water quality as an operating purpose of the USACE reservoir projects.  

The Endangered Species Act of 1973, Pub. L. No. 93-205, 87 Stat. 884 (codified as amended at 16 U.S.C. 
§§ 1531-1544), with the declared policy of Congress that “Federal agencies shall cooperate with State 
and local agencies to resolve water resource issues in concert with conservation of endangered species,” 
provides additional authority to operate the USACE projects to protect threaten or endangered fish or 
wildlife. These laws have served to establish the project purpose of fish and wildlife enhancement at 
Cave Run Lake. Project Location and Purposes 



 

5 
Cave Run Lake, Kentucky  Water Supply Reallocation Report 
  and Integrated Environmental Assessment 

Cave Run Lake has a surface area of approximately 8,270 acres at summer pool and is nestled in the 
mountains of eastern Kentucky (Figure 1). It was created by an earth and rockfill dam built across the 
Licking River. The dam is located near the small community of Farmers, Kentucky, 10 miles west of 
Morehead and 60 miles east of Lexington. Cave Run Lake maintains a minimum release of 50 cubic feet 
per second (cfs) into the Licking River and is located 5 river miles upstream of the Licking River’s 
confluence with Triplett Creek. Morehead, Kentucky is located along Triplett Creek approximately 13 
river miles upstream of Triplett Creek’s confluence with the Licking River. The watershed covers portions 
of Bath, Fleming, Morgan, Magoffin, Elliott, Menifee, and Rowan counties. The project area is located in 
the 5th and 6th Congressional Districts.  

The lake project serves as one unit of the comprehensive plan for the Ohio River Basin to reduce flood 
stages downstream from the dam. The USACE designed, built, and operates the dam. Following heavy 
precipitation, the dam's control structure reduces the release of water from the lake and the runoff 
from the watershed is stored in the lake. After the streams and rivers below the dam have receded, the 
stored flood water is released at a rate that will not endanger lives or property. 

The project is authorized and operates for the purposes of flood risk management, recreation, fish and 
wildlife enhancement, and water supply. For the most part, the project is located within the boundary of 
the Daniel Boone National Forest. Under a Memorandum of Understanding between the USACE and the 
U.S. Forest Service (USFS), USACE transferred approximately 26,800 acres of project land to the USFS. 
The USFS has management responsibility on the lands that were transferred to that agency. The USACE 
constructed many of the USFS developed recreation areas prior to the transfer of lands. The USACE 
holds flowage easement rights on 3,586 acres of land. Most of the easement acreage is in the upper 
reaches of the lake project. Some of this flowage easement property was acquired with special 
conservation easements. These special conservation easement estates were acquired to preserve 
stream banks in their natural states. This is the only known lake in Kentucky that has this special type of 
easement.  
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            Figure 1-  Vicinity map of Cave Run Lake located within Kentucky 

 

Figure 2 - Cave Run Lake in relation to the City of Morehead 
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3.2.   Project Data 
Cave Run Lake has approximately 614,070 acre-feet of storage of which 391,490 acre-feet are 
designated as flood control.  The remaining 222,580 acre-feet of storage are divided amongst sediment 
reserve, water supply, water quality, and seasonal pools.  Cave Run Lake is the third largest reservoir in 
the USACE Louisville District inventory.  The current Dam Safety Action Classification (DSAC) rating for 
Cave Run Lake is 5, which was assigned in 2017 as a recommendation from the Periodic Assessment.  
DSAC 5 dams are considered adequately safe, meeting all essential agency guidelines and the residual 
risk is considered tolerable. The project is under administrative control of the Louisville District.   

The USACE operates and manages the dam, the three day use recreation areas and portions of land and 
water areas in the vicinity of the dam (Figure 3).  A day use area is an area that is closed to camping or 
overnight use but open to the public during the established hours. Apart from the recreation areas 
operated by the USACE, the USFS operates or administers, through concession agreements or permits, 
the remaining recreation areas at Cave Run Lake.  The Kentucky Department of Fish and Wildlife 
manages fish and wildlife stocking programs, related studies/surveys, and the enforcement of fish, 
game, and boating regulations.  

 

Figure 3 - USACE Recreation sites and facilities at Cave Run Lake. 
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The Minor E. Clark Fish Hatchery is directly downstream of Cave Run Lake and uses water from the lake 
for the operation of the facility.  The fish hatchery is operated by the Kentucky Department of Fish and 
Wildlife Resources and is one of the largest warm-water fish hatcheries in the nation. The fish hatchery 
produces nearly four million fingerlings annually that are released into Kentucky lakes, rivers and 
streams.  Figure 4 shows Cave Run Lake in the background with the fish hatchery in the foreground. The 
water intake for the hatchery is attached to the control tower at the dam located in the center of the 
figure.  Potential impacts to the fish hatchery were fully considered during the formulation of this study.   

 

Figure 4 - Minor E. Clark Fish Hatchery downstream of Cave Run Lake. 

3.3.   Reservoir Operation History 
Construction of Cave Run Dam began in 1965 and the project began operating for flood risk 
management in February 1974. The dam has minimum of 50 cfs and a maximum release rate of 5500 cfs 
specified in the Water Control Manual and has historically released water within that range unless 
unusual circumstances arose (downstream emergencies, maintenance, inspections, etc.). The pool 
elevation has never exceeded the emergency spillway crest. Table 1 displays the most recent Cave Run 
Lake pertinent data table.  Figure 6 displays the storage allocations of operating elevations within the 
reservoir. Elevations presented in this report and Table 1 are in National Geodetic Vertical Datum of 
1929 (NGVD29). 
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Table 1 - Cave Run Lake Pertinent Data Table 

 

 

 

Dam Type
Maximum Height
Length

Top Elevation

Spillway Type
Spillway Crest Elevation
Spillway Base Width
Outlet Works

Conduit Inlet Invert Elevation 

Bypass Inlet Invert Elevation

Drainage Area 
Basin Average Rainfall from PMP  
Probable Maximum Flood (PMF) Peak Inflow 
Max. PMF Pool Elevation
Maximum 6-Hour Inflow
Maximum Period-of-Record Release
Maximum Period-of-Record Pool Elevation
Average Discharge from Dam site

Elevation Storage
(feet NGVD29) (acre-ft)

Top of Dam 788 1,035,967
Top of Flood Control Pool (spillway crest elevation) 765 614,072
Seasonal Pool (April 14 – October 15) 730 222,581
Water Quality and Water Supply Pool 724 175,620
Minimum Pool 720 147,260

Upstream projects, River Mile, and Drainage Area Not applicable
*Values from district provided database. 
**Storage above seasonal pool calculated as part of the hydrologic model development using the elevation storage curve developed using the 
Cave Run Lake water control manual.
***From most recent Inspection Report

5,250 cfs;  May 2011
761.2 feet NGVD29; 21 April 2015*
1,140 cfs* 

Operating Levels

Pool

47,000 cfs; 18 Feb 1989*

Uncontrolled broad-crested weir near left abutment
765 feet NGVD29
650 feet
Two 6.75 x 15 feet slide gates in a 15-foot diameter circular concrete conduit. Two 

656 feet NGVD29

Three multi-level gates with invert elevations 690 NGVD29, 705 NGVD29, and 720
NGVD29

Hydrology

826 mi2

24.7 inches (Cave Run Periodic Assessment #1, 2017)
635,500 cfs (Cave Run Periodic Assessment #1, 2017)
786.7 feet NGVD29 (Cave Run Periodic Assessment #1, 2017)

788 feet NGVD29

Physical Data
Main Dam:

Earth and Rock Filled Embankment
148 feet
2,700 feet
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Figure 5 - Cave Run Lake Cross Section with Pool Elevations.  All Elevations are in NGVD29 

       3.4 Existing Water Storage Agreements  
There are two existing water supply agreements at Cave Run Lake that provide storage for local 
communities below elevation 724 NGVD29 (Figure 6). The first agreement of water storage space at 
Cave Run Lake was executed with the City of West Liberty, Kentucky on September 11, 1996. Per the 
terms of this agreement, 264 acre-feet of water storage space was reallocated to water supply and is 
estimated to yield approximately 1 million gallons per day (MGD). The City of West Liberty was granted 
the right to utilize an undivided 0.0471% of the usable storage space in the reservoir from the 
conservation pool.  

The second agreement of water storage space at Cave Run Lake was executed with the Cave Run Water 
Commission of Kentucky on October 15, 2003. Per the terms of this agreement, 536 acre-feet of water 
storage space was reallocated to water supply and is estimated to yield approximately 2 MGD. The Cave 
Run Water Commission was granted the right to utilize an undivided 0.0956% of the usable storage 
space in the reservoir from the conservation pool.   

4. Problems and Opportunities, Objectives and Constraints 

4.1.  Problems and Opportunities 
Existing yields from water sources are not projected to meet the demands based on flow records 
obtained from the MUPB water treatment plant monthly reports.  
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Problems 
• Existing yields from water sources are not projected to meet future service area needs, given an 

increased demand for water from industrial and population growth in the region.  
• The Kentucky Division of Water (KYDOW) permits a withdrawal rate of 6.5 MGD on the Licking 

River. MUPB routinely exceeds this withdrawal rate because its current maximum daily demand 
is approximately 7.6 MGD, therefore additional water supply is needed. Maximum daily 
demands were determined using 1.5 times the average daily demand. 

• Water demand projections show an average daily demand of 9.46 MGD (rounded to 9.5) by year 
2071. 

Opportunities 
• The City of Morehead is in a region of Kentucky that has multiple water sources that can provide 

reliable water supply to accommodate projected future growth in the region.  
• If Cave Run Lake is capable of meeting water demands, it will contribute to National Economic 

Development (NED) in a manner consistent with protecting the nation’s environment. The NED 
account, explained in further detail in section 4.6, displays changes in the economic value of the 
national output of goods and services expressed in monetary units.  This is the direct net benefit 
or benefits that accrue in the planning area and the rest of the Nation. 

• Segments of the Licking River (below Cave Run Lake) are designated as Outstanding National 
Resource Waters. Outstanding National Resource Waters (ONRWs) are waters that receive 
special protection against degradation under Kentucky's water quality standards and the federal 
Clean Water Act. Waters eligible for ONRW designation include waters that are part of a 
national or state park, wildlife refuge or wilderness areas, special trout waters, waters with 
exceptional recreational or ecological significance, and high-quality waters that have not been 
significantly modified by human activities. Limiting withdrawals from the Licking River would 
lead to better management of the Licking River, producing higher water quality and resilience to 
droughts.  There would be reliability through quantity as well.  The ONRW designation could be 
expanded to other segments of the Licking River through improved management of future 
water use in the basin by communities such as the City of Morehead. 

4.2.  Planning Objectives and Constraints 
Planning objectives are intended purposes of the planning process. Constraints are restrictions that limit 
the extent of the planning process. Constraints can be legal, policy related, or study specific. Due to the 
inherent uncertainties in population projections, the planning horizon was considered as fifty (50) years 
from the start of the study.  

Planning Objective 
The objective is to determine if there are economically viable alternatives to meet MUPB’s current and 
future water supply storage deficiencies over the next fifty (50) years for the MUPB, Rowan Water Inc. 
and Bath County Water District, and if there are, determine which alternative is optimal in a manner 
consistent with protecting the environment, adhering to applicable statutes and executive orders, and 
other Federal planning requirements. 
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Planning Constraints 
The planning process is subject to the limitations imposed by the following general constraints: 

• Avoid increased risks to life and property. 
• Balance additional water supply needs with all authorized project purposes: flood risk 

management, recreation, fish and aquatic life, water quality, and current water supply. 
• Distribute the proportional costs for operating and maintaining Cave Run Lake among the M&I 

users. 
• Avoid impacting minimum streamflow water quality targets at the Catawba and Falmouth gages 

on the Licking River 
• Avoid impacts to the Minor E. Clark Fish Hatchery.  
• MUPB’s current intake structure at the Licking River is susceptible to flood damage. 

4.3  Current and Future Conditions  

4.3.1 Existing Condition and Water Supply Demand Analysis   
The MUPB has served as the water, wastewater, and gas division of the City of Morehead, Kentucky 
since 1950. MUPB treats drinking water from the Licking River and directly serves customers in and 
around Morehead.  MUPB also sells wholesale drinking water to Rowan Water Inc. (RWI) and Bath 
County Water District (BCWD).  The three Utilities combined serve over 14,000 total customers and 
approximately 40,000 people including all of Rowan and Bath counties and smaller portions of other 
adjacent counties through connected wholesale agreements and emergency connections. MUPB 
requested this study to investigate available water supply alternatives and provide guidance for long 
term planning for water supply in Rowan County through 2070.  

Table 2 presents population trends and projections in the two primary counties (Rowan and Bath) that 
comprise the MUPB service area from 1980 through 2070. Available decennial population is also 
presented for the City of Morehead in Table 2 for reference; however, county population data was used 
for forecasts.  Population projections in the two counties through 2040 were developed by the 
University of Louisville State Data Center. Population projections from 2040 to 2070 and the associated 
precent change from the previous decade is based on a high growth scenario in order to ensure that 
M&I demand would not outpace future water supply. Based on the understanding of the area and data 
reviewed, the number chosen represents a “high growth population,” which was 4.2%.  
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Table 2 - Population Trends and Projections 

 

Growth industries in the area that are expected to drive water demand include a 60-acre greenhouse 
operation (AppHarvest). Fruit and vegetable demand will increase in the coming decades as meat 
products become more expensive. This will likely create an opportunity for growth with sustainable 
greenhouse farming. In addition to AppHarvest, a barrel cooperage (Independent Stave Company) is 
under construction and will be in operation in the very near future. Their anticipated maximum daily 
water use is 250 Gallons Per Minute (GPM). Assuming a 1st shift operation, this could result in a 
maximum daily demand as high as 120,000 GPD.  
 
Rowan County’s largest water user, SRG Global, could increase water use over the coming years. SRG is 
an international company which manufactures front and rear end automobile exteriors in Morehead. 
Water use has varied over the years with conservation efforts with the current daily demand around 
250,000 GPD and the community is optimistic that plant expansions could occur. The largest water user 
in Bath County is CTI Foods, which uses approximately 100,000 GPD. Expansions of this plant have been 
discussed with the county over the years, but use has remained steady.  

Water Demand Projections 
MUPB’s Engineering consultant (Eclipse Engineers) obtained and reviewed data to prepare the Water 
Demand Analysis.  The USACE Agency Technical Review team reviewed and certified this analysis. Future 
water demands are estimated by analyzing current water use trends and anticipating the impact of 
demographic change and industrial growth. Development of the water demand projections for the 50-
year planning horizon first required a review of existing water production records. Based on flow records 
obtained from the MUPB water treatment plant monthly reports, the average daily demand, based on 
12 months of data, was approximately 5.25 MGD in calendar year 2020 (see Appendix E for additional 
details).  

MUPB categorizes its customers into four customer classifications including residential, major industrial, 
commercial, and wholesale. Based on water billing records for calendar year 2020, the percentage of 
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water purchased was determined for each customer classification. Using the projected population 
growth as a baseline, the average daily demand and maximum daily demand were projected for each 
customer classification through 2071 (Table 3). Based on the water demand projections 9.46 MGD is 
required to meet water supply needs through the end of the 50-year planning horizon (2017). For 
subsequent calculations and discussion in the report, 9.5 MGD is used to further account for uncertainty 
inherent in population and demand forecasts.   

Table 3- Water Treatment Demand Projection - Year 2071 

 

     4.4  Identification of Measures 
Preliminary study tasks completed by the USACE to support further alternative development included a 
review of the Water Demand Analysis (submitted by MUPB and located in Appendix E) and calculation of 
dependable yield, or the maximum quantity of water which can be provided during the critical drought 
period of record. Based on the Palmers Drought Severity Index (PDSI) and observed flows at the 
Farmers, KY gage, 1930 - 1931 was identified as the critical drought period and 3,319 acre-feet of 
storage is required to yield the 9.5 MGD annual average demand by 2071. The PDSI uses readily 
available temperature and precipitation data to estimate relative dryness. As it uses temperature data 
and a physical water balance model, it can capture the basic effect of global warming on drought 
through changes in potential evapotranspiration.  
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In the critical drought scenario modeled in 1930-31 and when the storage yield between the base 
simulation and the additional flow simulation peaked at 3,319 acre-feet, the pool elevation was reduced 
by about 0.41 feet (see Appendix B, Table 1).  The storage yield is calculated as the critical storage 
differential between the existing and additional withdrawal cases.  This analysis completed by the 
USACE, coupled with identification of planning objectives and constraints, provided the foundation to 
support the development of measures and alternatives.    

Management Measures and Alternative Plans  
Seven alternatives included in MUPB’s Water Demand Analysis were revaluated by the USACE Project 
Delivery Team (PDT). In order to align with standard USACE plan formulation, these alternatives were 
first considered as measures by the PDT. In addition, the PDT identified five additional measures to 
supplement those identified in the Water Demand Analysis prepared for MUPB, resulting in a total of 12 
measures.  

 Measures  
1) Cave Run Lake – Reallocation from flood pool (RFP)* 
2) Cave Run Lake – Reallocation from inactive storage (RIS)* 
3) Cave Run Lake – Reallocation from conservation pool (RCP) 
4) Cave Run Lake – Increase minimum releases (CRL)* 
5) Licking River – Maintain current capacity (LR) 
6) Eagle Creek Lake - Construct new water supply intake (ECL) 
7) Clear Creek Lake - Construct new water supply intake (CCL) 
8) Triplett Creek - Construct new water supply intake (TC) 
9) Ohio River (near Maysville) - Construct new water supply intake (OR) 
10) Grayson Lake - Construct new water supply intake (GL) 
11) Conservation – Non-structural actions implemented by sponsor to reduce consumption (CN)* 
12) Groundwater – Installation of collection well(s) in the vicinity of Triplett Creek (GW)* 

 
*Additional measures identified by USACE PDT 

 
Measure Screening – Objectives 

The PDT first compared measures to how well they meet the objectives with specific focus on meeting 
the future demand and the reliability of yield.  The PDT also reviewed and screened measures in relation 
to efficiency and cost effectiveness. The first three measures (RFP, RIS and RCP) were determined to 
meet the future water demand and reliability of yield, rated to fully meet forecasted demand and highly 
meet estimated yield.  Grayson Lake (GL) and the Ohio River (OR) measures also rated fully and high in 
meeting the objectives as those bodies of water can provide water quantity.  These five measures were 
carried forward for alternative formulation.  The remaining seven measures were screened as they were 
determined to not provide sufficient water, were restricted by existing KYDOW water withdraw permits, 
00or difficult to quantify.  The screening notes for all measures considered are listed in Table 4 and 
Sections 4.4.1 – 4.4.12 provide additional details on the measures.  
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Table 4 - Initial Measures Considered 

 

4.4.1 Reallocation from Flood Pool at Cave Run Lake (RFP-1) 
Though this measure met forecasted demand and rated high for confidence in estimated yield, the flood 
pool would have to be permanently raised to an elevation of 731 NGVD29, resulting in a loss of 
approximately 12% of the flood control storage.  Peak pool elevations would likely increase on the order 
of 4 to 6 feet, and if this reallocation had been in place during the record pool event, water would have 
flowed through the emergency spillway. This measure was carried forward for alternative formulation 
and evaluation. 

4.4.2 Reallocation from Inactive Storage at Cave Run Lake (RIS-2) 
This measure was carried forward for alternative development based on the current volume of storage 
in this pool.  Inactive storage is at the bottom of the reservoir and is for sediment management and 
emergency drought storage. This measure was carried forward for alternative formulation and 
evaluation. 

4.4.3   Reallocation from Conservation Pool at Cave Run Lake (RCP-3) 
This measure was carried forward for alternative development based on the current volume of storage 
in this pool. The conservation pool can include recreation, hydropower (not present at Cave Run Lake), 
navigation, water quality, as well as fish and wildlife. This measure was carried forward for alternative 
formulation and evaluation. 

4.4.4   Increase minimum releases from Cave Run Lake (CRL-4) 
Increase minimum releases from Cave Run Lake, was screened out by the PDT as it would require an 
update to the Cave Run Lake Water Control Manual coupled with high certainty of water insufficiency. 
For these reasons, this measure was screened from further consideration. 

4.4.5 Licking River – maintain current capacity (LR-5) 
Future demand projections have the water supply need at 9.5 MGD and KYDOW will not allow more 
than 6.5 MGD. A maximum 8 MGD is the physical limit of the intake structure. During high rain events in 
the region when water is held back from the lake, downstream tributaries can bring floodwater back 
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towards the head of the dam.  When excess water is released, water quality diminishes sharply.  During 
these flood events, there is little time for MUPB to prepare, pH and alkalinity will drop, and iron and 
manganese will rise sharply.  Floodwaters are difficult and expensive to treat and occurs for multiple 
weeks every year. For these reasons, this measure was screened from further consideration. 

4.4.6 Eagle Creek Lake (ECL-6) 
The drainage area is less than 1 square mile, making it far too small to provide the entire volume of 
projected water demand Moreover, it would not be effective or efficient to construct infrastructure to 
obtain water from this source in addition to constructing infrastructure elsewhere to achieve a 
combined 9.5 MGD demand.  For these reasons, this measure was screened from further consideration.  
. 

4.4.7 Clear Creek Lake (CCL-7) 
The drainage area is less than 6 square miles and it is too small to provide the volume of projected water 
demand. Moreover, it would not be effective or efficient to construct infrastructure to obtain water 
from this source in addition to constructing infrastructure elsewhere to achieve a combined 9.5 MGD 
demand.  For these reasons, this measure was screened for further consideration. 

4.4.8  Triplett Creek (TC-8) 
Morehead State University, established in 1887, constructed a low head dam on Triplett Creek 
to create an impoundment capable of supplying water to their water treatment and steam 
production plant. This plant still functions today. The dam is a concrete structure and forms an 
impoundment of approximately 10 acre-feet depending upon river stage. Sedimentation has resulted in 
the degradation of the waterway’s ability to support aquatic life. According to the Water Demand 
Analysis, likely sources of pollutants include illegal and failing household septic systems, farm animal 
waste, development, open construction projects, storm water runoff, and agriculture. These 
pollution sources are expected to increase as development expands along Triplett Creek and its 
tributaries. The flux in water quality makes it very difficult for operators to control process chemicals 
and equipment accurately which results in taste and odor issues and other operational issues at the 
plant. Water quality and quantity issues are driving factor pushing MUPB to a different raw water 
source. This source will not solve those issues for them. Moreover, it would not be effective or efficient 
to construct infrastructure to obtain water from this source in addition to constructing infrastructure 
elsewhere to achieve a combined 9.5 MGD demand.  For these reasons, this measure was screened 
from further consideration.  

4.4.9  Ohio River (OR-9) 
Measure 9 (Ohio River - Maysville) presents multiple high efficiency risks (high cost); however, based on 
coordination with MUPB, this alternative will continue to be evaluated as the Future Without Project 
(FWOP) as it represents the non-federal action which will occur in the absence of a federal project.  This 
measure is not considered a federal project because it is not on federal property. 

4.4.10  Grayson Lake (GL-10) 
Measure 10 (Grayson Lake) meets the required water criteria but is likely cost-prohibitive given the 
distance from the City of Morehead. Capital infrastructure costs for this raw water source scenario are 
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near the highest of all considered alternatives. Because this measure did rank high by the PDT in both 
objectives however, it was carried forward for alternative formulation and evaluation. 

4.4.11  Conservation (CN-11) 
Under the conservation alternative, the dam and reservoir would be operated as it is currently. With this 
measure, MUPB would attempt to conserve water through an active conservation program and adhere 
to its Water Shortage Response Plan, developed in conjunction with KYDOW, when necessary. The 
active conservation program would generally consist of enhancing the metering for the water system, 
establishing improved leak detection and repair capabilities, and reduction of residential water usage 
through retrofit, replacement, and rebate programs to fixtures and appliances. This active conservation 
program has potential to reduce water usage associated with the study area. However, with assumption 
of even the most optimistic results, it is not expected to impact any more than 5% of water demand. 
Under the conservation alternative MUPB could reduce water demands, but such measures would not 
generate the required volume of water demand to offset future demand, therefor this measure did not 
rate high. There is uncertainty on whether this measure in combination would yield the required annual 
average daily demand needed for the 50-year horizon because it’s difficult to quantify the results of 
water conservation efforts. For this reason, this measure was screened from further consideration.    

4.4.12  Groundwater (GW-12) 
Groundwater alternatives consist of available aquifers, springs, and underground rivers through the 
karst topography. Due to the limestone, sandstone, and shale nature of the region, minimal quantity of 
groundwater would be available. The quantity of water available from these springs and aquifers does 
not support the study objective to meet the current and future water supply storage deficiencies for 
MUPB. Due to the uncertainty in relation to the quantity (yield) of water that can be obtained for the 
50-year horizon, this measure was screened from further consideration. 

4.5 Preliminary Alternatives 
Out of the twelve previously mentioned measures, only five met the planning objectives (RFP-1, RIS-2, 
RCP-3, OR-9 and GL-10), and the measures were carried forward for development of alternative plans. 

The PDT discussed the possibility of using the intake at the Licking River and adding a supplemental 
intake at Cave Run Lake to meet additional demands and a possible combination of measures to form an 
additional alternative.  In correspondence with the Water Treatment Plant superintendent for MUPB, 
this would require a complete renovation and upgrade for it to be viable long-term and the intake would 
still remain vulnerable to considerable flood damage even after funding upgrades.  Long term treatment 
costs at the current facility on the Licking River are high and would continue to be high into the future. 
From September through November each year, when the thermocline in the lake rises above the level of 
the bottom (main) gate at Cave Run Dam, the Licking River source water has high levels of Iron (Fe) and 
Manganese (Mn). In consideration of the aforementioned issues associated with continued operation of 
the Licking River intake, the PDT decided to not consider this combination of measures as an alternative. 
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     4.6  Screening Alternatives 
Alternatives were then qualitatively screened by the PDT against the four Principles & Guidelines (P&G) 
Evaluation Criteria. Table 5 lists the variables that were considered under each of the criteria and Table 
6 presents a summary of measure screening based on P&G criteria.  

Completeness, effectiveness, efficiency, and acceptability are the four evaluation criteria used by the 
USACE when evaluating alternative plans. Alternatives considered in any planning study, not just water 
supply storage reallocation studies, should meet minimum subjective standards of these criteria to 
qualify for further consideration and comparison with other plans. A general description of each 
evaluation criteria is described below.  

Completeness  
Completeness is the extent that an alternative provides and accounts for all investments and actions 
required to ensure the planned output is achieved.  These criteria may require that an alternative 
consider the relationship of the plan to other public and private plans if those plans affect the outcome 
of the project. Completeness also includes consideration of real estate issues, operations and 
maintenance, monitoring, and sponsorship factors. Adaptive management plans formulated to address 
project uncertainties also must be considered.  

Effectiveness 
Effectiveness is defined as the degree to which the plan will achieve the planning objective. A plan must 
make a significant contribution to the problem or opportunity being addressed. 

Efficiency 
A project must be a cost-effective means of addressing a problem or opportunity, and plan outputs 
cannot be produced more cost-effectively by another institution or agency. 

Acceptability 
A plan must be acceptable to federal, state, and local government in terms of applicable laws, 
regulation, and public policy.   
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Table 5 - Alternatives screened against the Principles and Guidelines Criteria 

 

Table 6- Principles and Guidelines Evaluation 
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A low risk shown in each of the categories was based on probability and consequence to the specific risk 
factors shown in Table 6. For OR-9 and GL-10, the medium risks identified for environmental impacts are 
due to concern that the lakes are too small to acquire the 9.5 MGD demand and the distance for new 
infrastructure, which would require more earth disturbance.  This may impact threatened or 
endangered species as well.  Building new infrastructure over a long distance also resulted in a medium 
risk rating in the efficiency sub-category for both OR-9 and GL-10. For RFP-1, RIS-2 and RCP-3, a medium 
risk to recreation was identified because continuous withdraw could impact elevation of the lake and 
impact activities on the lake (e.g. anglers). The medium risk for RIS-2 in water quality was identified due 
to the sedimentation that is building within the inactive storage, affecting metal content, like iron and 
manganese.  For RFP-1, the PDT determined that there was high risk of reallocating from the flood pool 
because it could impact the flood risk management mission; and therefore, this alternative was 
screened from further consideration.  OR-9 was screened from further consideration due to a high risk 
identified for cost. High costs were also identified for GL-10, but this alternative was carried forward as 
the no action alternative. 
 
For the federal alternatives highlighted in bold in Table 6, MUPB would build a new raw water and 
transmission line near Cave Run Lake that also includes a new proposed tank, tank service road, water 
tank and the expansion of an existing water treatment plant. See Appendix E for mapping. The project 
area covers approximately 24.7 acres and includes portions of the USACE, USFS, and MUPB Trust 
property.  
 
Based on the P&G screenings listed in the above table, three alternatives were carried forward for 
further evaluation as the final array of alternatives (listed below).   
 
Cave Run Lake (RIS - 2) - Reallocation from inactive storage 
Cave Run Lake (RCP - 3) – Reallocation from conservation pool 
Ohio River (OR - 9) - Construct new water supply intake at Maysville, Kentucky 
 

Final Array Evaluation  

The final array of alternatives was evaluated using each alternative’s effects on other authorized 
purposes at Cave Run Lake, USACE P&G evaluation criteria and the Four Accounts established in the 
P&G (ER 1105-2-100, Section 2-3d): National Economic Development, Regional Economic Development, 
Environmental Quality, and Other Social Effects. This comparison is structured to address the January 5, 
2021 Policy Directive - Comprehensive Documentation of Benefits in Decision Documents. Civil Works 
planning guidance, contained in Engineer Regulation (ER) 1105-2-100 (Planning Guidance Notebook), 
provides the overall direction by which Civil Works projects are formulated, evaluated and selected for 
implementation. ER 1105-2-100, published in 2000, contains a description of the USACE planning 
process, missions and programs, specific policies applicable to each mission and program, and analytical 
requirements.  The January 5, 2021 Policy Directive supplements the guidance provided in ER 1105-2-
100 by requiring comprehensive consideration of total project benefits including economics, 
environmental, and social categories, until a comprehensive update is accomplished. 
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The following criteria were used by the PDT for plan comparison across the Four Accounts. Each criteria 
is analyzed below in Table 7. 
 
National Economic Development 

• Annual Project capital costs (including real estate) and annual operations, maintenance, repair, 
rehabilitations, and replacement (OMRR&R) costs. 
 

Regional Economic Development 
• Qualitative impacts to regional benefits (short term employment) 
• Qualitative impacts to regional costs (water users)  

 
Environmental Quality 

• Qualitative impacts to lake/river riparian and aquatic habitat 
• Qualitative impacts to lake/river water quality 
• Qualitative impacts to invasive species (terrestrial and aquatic) 
• Habitat fragmentation 

 
Other Social Effects   

• Socioeconomic resources  
• Economic Justice 

 
The PDT also initially quantitatively assessed all authorized purposes at Cave Run Lake in an attempt to 
evaluate potential “serious effects” to other authorized purposes using the following criteria: Probability 
of insufficient quantity of water, Cost, Environmental impacts, Dam safety impacts, Flood risk 
management impacts, and Recreational impacts.  This evaluation is shown is Table 7 following the 
screening summary of the final array of alternatives. 

 Alternative RCP-3 - Reallocation of conservation pool storage space in Cave Run Lake, Kentucky 
(Preferred Alternative) 

This alternative would reallocate 3,319 acre-feet of storage space from the conservation pool to water 
supply in Cave Run Lake. Modeling calculations show that 3,319-acre-feet of storage space is equal to a 
water supply yield of 9.5 MGD. The PDT identified low risks  for the effectiveness, efficiency, 
completeness, and acceptability criteria. This is the only alternative in the final array which satisfies all 
four criteria. There would be no adverse impact on flood control, recreation, fish and wildlife 
enhancement, and water supply. 

Alternative OR-9 – Ohio River pipeline (No Action or Future without Project) 

This alternatives analysis assumes that MUPB would pursue the Ohio River pipeline alternative (OR-9). 
With this alternative, MUPB would construct a pipeline and new water withdrawal structure (12.0 MGD 
capacity) to utilize the Ohio River as a source to augment water supply. This alternative would yield 
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sufficient water during periods of critical drought and provide MUPB with ample water supply from now 
until 2051. The PDT identified low risks for the completeness, effectiveness, and acceptability criteria, 
but identified a high risk to the efficiency criteria. This high risk is primarily driven by the high cost of 
project construction, implementation, operation, and water treatment. There would be no adverse 
impact on flood control, recreation, fish and wildlife enhancement, or water supply.  

Alternative RIS-2 – Reallocation of inactive pool storage space in Cave Run Lake, Kentucky 

This alternative would reallocate 3,319 acre-feet of storage space from the inactive pool to water supply 
in Cave Run Lake. It is estimated that 3,319-acre-feet of storage space is equal to a water supply yield of 
9.5 MGD. The PDT rating identified low risks for the efficiency, completeness, and acceptability criteria, 
but identified a medium to high risk for the effectiveness criteria. This medium to high risk is primarily 
driven by the uncertainty of the usable water storage space in the inactive pool, which is continually 
decreasing. Based on siltation rates from a 1990 sedimentation study, the inactive pool is expected to 
fully silt in by 2057. While this alternative could potentially yield reliable water supply through 2057, it 
fails to meet the planning objective of providing enough water supply storage to meet deficiencies over 
the next fifty (50) years. There would be no adverse impact on flood control, recreation, fish and wildlife 
enhancement, and water supply. 

The Four Accounts and P&G evaluation ratings are similar with RCP-3 and RIS-2 (same annual cost). 
Considering all evaluation criteria, reallocation of water storage from the conservation pool has the 
highest rating overall.   The main differentiation between the two federal alternatives (RCP-3 and RIS-2) 
is in the Other Social Effects (OSE) account and effectiveness in the P&G criteria, as water storage space 
in the inactive pool is limited and is expected to decrease through the planning horizon. The main 
benefit of the FWOP (OR-9) is that it would produce the highest Regional Economic Development (RED) 
benefits because the new construction activity would support more available jobs. Table 7 presents 
analysis of the Four Accounts. Within this color-coded table, green, yellow, and blue shaded cells 
represent favorable, average, and unfavorable results, respectively. Alternative RCP-3 – Reallocation of 
storage space from the conservation pool in Cave Run Lake is the most cost-effective solution which 
satisfies all four P&G criteria.  To reiterate from Table 7, all risks were low with Alternative RCP-3, with 
only one medium in Completeness for Recreation.   

Table 7- Systems of Accounts. Note that, unlike Section 5 Affected Environment and Impacts on Resources, this 
table includes environmental effects resulting from actions taken by the MUPB under each alternative. 

 
Criteria 

Alternative RCP-3 
Reallocation from 

conservation pool of Cave 
Run Lake  

Alternative OR-9 -             
Ohio River pipeline               
(No Action - FWOP) 

Alternative RIS-2   Reallocation from inactive 
storage pool of Cave Run Lake 

National Economic Development Account (FY 2022 price levels / FY 2021 interest rate) 

Annual cost: $119,398 $4,338,847 $119,398 

Regional Economic Development Account (FY 2022 price levels) 

Direct Expenditure by 
NFS (intake $4.7M $60.5M $4.7M 
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Criteria 

Alternative RCP-3 
Reallocation from 

conservation pool of Cave 
Run Lake  

Alternative OR-9 -             
Ohio River pipeline               
(No Action - FWOP) 

Alternative RIS-2   Reallocation from inactive 
storage pool of Cave Run Lake 

construction and 
related items) 

Direct and Secondary 
impacts (output, jobs, 
labor income, and gross 
regional product) 

Expenditure supports 69.2 full-
time equivalent jobs, $3.2M in 
labor income, $2.9M gross 
regional product, and $6.7M in 
economic output in local 
impact area. 

Expenditure supports 
890.5 full-time equivalent 
jobs, $41.4M in labor 
income, $37.9M gross 
regional product, and 
$86.1M in economic 
output in local impact 
area. 

Expenditure supports 69.2 full-time equivalent 
jobs, $3.2M in labor income, $2.9M gross 
regional product, and $6.7M in economic 
output in local impact area. 

Regional benefits  

Economic development 
benefits of adequate water 
supply for long term 
economic expansion 
(residential, commercial, and 
industrial). 

Short term employment 
for building a pipeline. 
Pipeline creates yield, 
yield provides water for 
households, businesses, 
and industries. 

Economic development benefits of adequate 
water supply for limited economic expansion 
(residential, commercial, and industrial) due to 
constrained supply. 

Environmental Quality Account 

Land use No effect No effect No effect 

Geologic resources 
Temporary soil disturbance 
would occur from pipeline 
installation 

Minor impacts from long-
distance waterline 
installation as well as 
minor impacts related to 
installation of additional 
pumps to overcome the 
distance.  

Temporary soil disturbance would occur from 
pipeline installation 

Water resources 

No effect to water quality and 
quantity in the Licking River 
and insignificant effects to 
Cave Run Lake through 
temporary impacts from 
construction of intake 
structure, as well as a 
permanent withdrawal from 
the lake. 
 
Moderate potential impact to 
jurisdictional wetlands from 
pipeline construction 
 
Moderate potential impacts 
to Waters of the United 
States from pipeline 
construction 
 
No or insignificant adverse 
impacts to groundwater. 

Insignificant effects to the 
Ohio River through 
temporary impacts from 
construction of intake 
structure, as well as a 
permanent withdrawal 
from the river.  
 
High potential impact to 
jurisdictional wetlands 
from pipeline 
construction 
 
High potential impacts to 
Waters of the United 
States from pipeline 
construction 
 
No or insignificant adverse 
impacts to groundwater. 

No effect to water quality and quantity in the 
Licking River and insignificant effects to Cave 
Run Lake through temporary impacts from 
construction of intake structure, as well as a 
permanent withdrawal from the lake. 
 
Moderate potential impact to jurisdictional 
wetlands from pipeline construction 
 
Moderate potential impacts to Waters of the 
United States from pipeline construction 
 
No or insignificant adverse impacts to 
groundwater. 
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Criteria 

Alternative RCP-3 
Reallocation from 

conservation pool of Cave 
Run Lake  

Alternative OR-9 -             
Ohio River pipeline               
(No Action - FWOP) 

Alternative RIS-2   Reallocation from inactive 
storage pool of Cave Run Lake 

Biological resources 

Insignificant adverse impacts 
to biological resources from 
minor changes in water levels 
during severe drought. 

Potential to impact 
endangered mussels in 
the Ohio River  
 
Insignificant adverse 
impacts to biological 
resources from minor 
changes in water levels 
during severe drought. 

Insignificant adverse impacts to biological 
resources from minor changes in water levels 
during severe drought. 

Threatened and 
endangered species / 
state listed Species of 
Conservation Concern. 

Moderate potential exists for 
adverse impacts to 
Threatened and Endangered 
species from pipeline 
construction. 

High potential exists for 
adverse impacts to 
Threatened and 
Endangered species from 
pipeline construction.  

Moderate potential exists for adverse impacts 
to Threatened and Endangered species from 
pipeline construction. 

Hazardous, toxic, and 
radioactive waste 

No effect on HTRW and would 
not result in the production of 
HTRW. 

No effect on HTRW and 
would not result in the 
production of HTRW. 

No effect on HTRW and would not result in the 
production of HTRW. 

Cultural Resources 

No potential to cause effects 
to historic properties, project 
was coordinated with SHPO 
and Tribes and they concur 
with USACE determination 
that no historic properties will 
be affected. 

Potential to cause effects 
to historic properties and 
would require a cultural 
resources survey prior to 
its construction. 

No potential to cause effects to historic 
properties, project was coordinated with SHPO 
and Tribes and they concur with USACE 
determination that no historic properties will 
be affected. 

Air quality 
Insignificant, short-term 
impacts associated with new 
pipeline construction. 

Insignificant, short-term 
impacts associated with 
new pipeline 
construction. 

Insignificant, short-term impacts associated 
with new pipeline construction. 

Climate and climate 
change No effect No effect No effect 

Noise 

Minor, temporary increase in 
noise from heavy equipment 
associated with new pipeline 
construction. 

Minor, temporary 
increase in noise from 
heavy equipment 
associated with new 
pipeline construction. 

Minor, temporary increase in noise from heavy 
equipment associated with new pipeline 
construction 

Prime and unique  
Farmlands  No effect  No effect  No effect  

 
Other Social Effects Account 
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Criteria 

Alternative RCP-3 
Reallocation from 

conservation pool of Cave 
Run Lake  

Alternative OR-9 -             
Ohio River pipeline               
(No Action - FWOP) 

Alternative RIS-2   Reallocation from inactive 
storage pool of Cave Run Lake 

Socioeconomic resources 
Positive effects expected from 
reliable source of water 
supply  

Positive effects expected 
from reliable source of 
water supply 

Water storage space in the inactive pool is 
limited and is expected to decrease through 
the planning horizon.   

Environmental justice No adverse effect No adverse effect No adverse effect 

4.7 Hydraulics and Hydrology Analysis 
In addition to the P&G criteria and Four Accounts, there are Hydraulics and Hydrology considerations. 
For 9.5 MGD additional withdrawal requested for this study, the storage yield is 3,319 acre-feet.  Figure 
6 displays the current water storage allocation for Cave Run Lake. The inactive pool (700 to 656 
elevation) is considered as the pool that was allocated to sediment accumulation.  Based on siltation 
rates from a 1990 sedimentation study, the inactive pool is expected to fully silt in by 2057.  The 
conservation pool is the storage between the summer pool elevation 730 NGVD29 and the top of 
inactive storage elevation 700 NGVD29.  Elevation 724 to 730 NGVD29 is dedicated to seasonal pool 
fluctuations between winter pool and summer pool.  The water quality pool was outlined in the Water 
Control Manual as storage to maintain downstream water quality if needed.  To date, KYDOW has yet to 
request additional flow from the water quality pool and the reservoir pool has never been lower than 
elevation 724 NGVD29.  The flood pool (765 to 730 elevation) is the storage above summer pool and 
below the spillway crest and top of active storage.   

The elevation of the conservation pool was considered since the conservation pool is divided into 3 
pools (see Figure 6 for a Water Demand Curve of Cave Run Lake).  Evaluation of the 3 pools within the 
Conservation Pool is a further refinement, narrowing a more specific location with this alternative. The 
seasonal pool was removed from consideration since there is high risk that during the winter pool, the 
seasonal pool will not be available for water supply withdrawal.  The water quality pool was considered 
since there is approximately 47,000 acre-feet of storage available in that pool.  The water quality pool 
was incorporated in the water control manual as storage that can be utilized for downstream water 
quality during critical drought periods, if needed.  A risk from allocating to the water quality pool is the 
potential for the storage to be unavailable if the pool is required to be used for downstream water 
quality.  This risk is considered slight to nominal, since there is approximately 47,000 acre-feet of storage 
available in the water quality pool and the pool has not be utilized to date despite having significant 
droughts since the construction of the dam (1986, 1988, 1999, 2007-08, 2008, 2012). 

From the P&G evaluation, Four Accounts and potential risks comparisons of the 3 alternatives, the PDT 
determined reallocation from elevation 700 to 724 NGVD29 from the conservation pool (RCP-3), to be 
the preferred alternative and Tentatively Selected Plan (TSP).  In relation to elevation changes, there will 
not be any changes in normal operations and reallocating from the Conservation Pool would only have a 
0.41-foot impact during the most severe drought during the period of record. 
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Figure 6 - Cave Run Storage Allocation showing location of Tentatively Selected Plan (TSP) 

Regarding the dependable yield, a Hydrologic Engineering Center Reservoir System Simulation Software 
(HEC-Res-SIM) model was created to simulate reservoir operations during eleven selected drought 
periods to determine the impact of the proposed water withdrawal on the reservoir storage.  The 
storage yield is calculated by first simulating the reservoir storage using existing operating criteria, then 
re-simulating the reservoir storage including the additional withdrawal of 9.5 MGD (14.7 cfs) requested 
by MUPB to meet the water demand, and lastly calculating the largest difference in the two scenarios.  

The period of record was evaluated to identify drought periods based on the Palmer’s drought index and 
the duration of inflows below the normal minimum release of 50 cfs. This resulted in eleven distinct 
periods that were simulated with and without the proposed water withdrawal for comparison.  The 
1930-31 simulation resulted in the largest storage yield of 3,319 acre-feet which occurred in September 
1930.  Table 8 presents the Proposed Cave Run Lake pertinent data table.  
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Table 8- Proposed Cave Run Lake Pertinent Data Table. 

 

4.8 Tentatively Selected Plan 
To summarize the plan formulation discussed above, the PDT determined reallocation from elevation 
700 to 724 NGVD29 from the conservation pool (RCP-3), to be the preferred alternative and TSP. This 
alternative would reallocate 3,319 acre-feet of storage space from the conservation pool to water 
supply in Cave Run Lake. It is estimated that 3,319-acre-feet of storage space is equal to a water supply 
yield of 9.5 MGD. This alternative presents no adverse impact on flood risk management, recreation, fish 
and wildlife enhancement, and water supply.   

4.9   Economic Impact on Other Project Purposes 
Cave Run Lake is authorized and operated for the purposes of flood risk management, recreation, fish 
and wildlife enhancement, and water supply. The proposed reallocation of 3,319 acre-feet of 
conservation storage space to water supply between the elevations of 724 NGVD29 to 700 NGVD29 
would have no adverse impact on flood risk management, recreation, fish and wildlife enhancement, 
and water supply. Based on an estimated maximum reduction of 0.41 feet during the drought of record 
to yield the requested 9.5 MGD, no significant adverse recreational and/or environmental impacts 
would occur. To date, KYDOW has not requested additional flow from the water quality pool and the 
reservoir pool has never been lower than elevation 724 NGVD29.    
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4.10   Risk and Uncertainty 
This water storage supply reallocation study for Cave Run Lake includes analysis of resource impacts and 
project costs. Varying degrees of uncertainty are associated with the assumptions utilized in these 
analyses. Certified models, standard models, and conservative assumptions were used throughout the 
study to reduce uncertainties and minimize risk as much as possible. Reservoir modeling of Cave Run 
Lake is discussed in detail in Appendix B and Section 6 presents environmental assumptions considered.  
The proposed reallocation of 3,319 acre-feet of conservation storage space to water supply between the 
elevations of 724 NGVD29 to 700 NGVD29 represents 0.592% of the total acre-feet of usable water 
storage (614,100 acre-feet) in Cave Run Lake. This percentage poses minimal or no risk associated with 
the accomplishment of any authorized project purpose (flood risk management, recreation, fish and 
wildlife enhancement, and water supply).   

There are also additional risk and uncertainties in relation to climate assessment which are discussed in 
section 5.1.1 (Environmental consequences). 

Key Assumptions. The following assumptions informed the study to-date.  
 

• Sedimentation is likely occurring at Cave Run Lake; however, based on the estimated rate and 
available volume in the conservation storage pool there is no expected impact to selection of 
the recommended plan.   

• USACE Headquarters is finalizing new guidance and a template for water supply easements. 
While the template may change, the PDT does not expect any impacts to alternative evaluation 
and selection of the Recommended Plan.  

• Based on an estimated maximum reduction of 0.41 feet during the drought of record to yield 
the requested 9.5 MGD, it is assumed that no significant adverse environmental impacts would 
occur and that an Environmental Impact Statement would not be required. It is anticipated that 
a Finding of No Significant Impact will be approved. 

5  Affected Environment and Impacts on Resources 
NEPA and the Council on Environmental Quality’s NEPA Implementing Regulations require that an EA 
identify the likely environmental effects of a proposed project and that the agency determine whether 
those impacts may be significant. Effects (or impacts) are changes to the human environment that are 
reasonably foreseeable and have a reasonably close causal relationship to the alternatives evaluated 
herein.  Effects may include ecological, aesthetic, historic, cultural, economic, social, or health effects, 
and can be either beneficial or adverse.  

In considering whether the effects of the proposed action are significant, agencies shall analyze the 
potentially affected environment and degree of the effects of the action. (40 C.F.R. § 1501.3(b)). The 
term “affected environment” refers to the areas to be affected or created by the alternatives under 
consideration and includes reasonably foreseeable environmental trends and planned actions in the 
area, if applicable (40 C.F.R. § 1502.15). Additionally, areas to be affected by connected actions, 
including actions that cannot or will not proceed unless other actions are taken previously or 
simultaneously, are included in the affected environment (40 C.F.R. § 1508.25). The term “degree” is not 
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defined in the regulations, but generally refers to the magnitude of change that would result from the 
alternatives evaluated herein.  

All potentially relevant resource areas were initially considered for analysis in this EA. Some resource 
topics are not discussed, or the discussion is limited in scope, due to the lack of anticipated effect from 
the alternatives on the resource or because that resource is not located within the affected 
environment. 

This section presents the environmental effects of the actions that would be taken by USACE under each 
alternative. Also presented, are the environmental effects caused by the most likely construction actions 
the MUPB would take in the future to deliver water to customers, as they would be a part of the 
affected environment for each considered alternative. This includes: 

• RCP-3 (Preferred alternative): The USACE would reallocate of 3,319 acre-feet of storage space 
from Cave Run Lake’s conservation pool to water supply for the MUPB. The Cave Run Lake Dam 
and reservoir would be operated as it is currently, and water levels would not be expected to be 
impacted due to reallocation. The MUPB would construct facilities necessary for delivery of 
water to customers, including a pump station along the bank of Cave Run Lake, the installation 
of approximately 10,600 linear feet of 24-inch raw water line, the expansion of an existing 
water treatment plant, and the construction of a 900-foot-tall water tank (Figure 7). 

• RIS-2: The USACE would reallocate 3,319 acre-feet of storage space from Cave Run Lake’s 
inactive storage pool to water supply for the MUPB. The Cave Run Lake Dam and reservoir 
would be operated as it is currently, and water levels would not be expected to be impacted 
due to reallocation. The MUPB would construct facilities necessary for delivery of water to 
customers, including a pump station along the bank of Cave Run Lake, the installation of 
approximately 10,600 linear feet of 24-inch raw water line, the expansion of an existing water 
treatment plant, and the construction of a 900-foot-tall water tank (Figure 7). 

• OR-9 (No Action Alternative or FWOP): Under this alternative no action would be taken by the 
USACE. The least costly and most likely alternative to be implemented by the Non-Federal 
Sponsor to meet water supply demands was determined to be the construction of a pump 
station on the Ohio River in Maysville, Kentucky, the installation of approximately 43 miles of 
30-inch raw water line, the construction of an intermediate pump station, the expansion of an 
existing water treatment plant, and the construction of a 900-foot-tall water tank (Figure 8). 
Note, the locations for the expanded water treatment plant and water tank would be the same 
for this alternative as in the RCP-3 and RIS-2 alternatives. 
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Figure 7. Most likely project area for construction actions by the MUPB to source water from Cave Run 
Lake, Kentucky. 
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Figure 8. Most likely project area for water lines and pump stations to source water from the Ohio River, 
if water cannot be sourced from Cave Run Lake, Kentucky. 

OR-9 Alternative 
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The section is organized by resource topic, with the effects of alternatives discussed under each 
resource topic. All physical effects to the environment from RCP-3 and RIS-2 would be the same, as such 
they are discussed together. Impacts are quantified whenever possible. Qualitative descriptions of 
impacts are explained by accompanying text where used. 

Qualitative definitions/descriptions of impacts as used in this section of the EA include: 

Degree: 

• No Effect, or Negligible – a resource would not be affected, or the effects would be at or below 
the level of detection, and changes would not be of any measurable or perceptible 
consequence.  
 

• Minor – effects on a resource would be detectable, although the effects would be localized, 
small, and of little consequence to the sustainability of the resource. Mitigation measures, if 
needed to offset adverse effects, would be simple and achievable. 
 

• Moderate – effects on a resource would be readily detectable, localized, and measurable. 
Mitigation measures, if needed to offset adverse effects, would be extensive and likely 
achievable, and 
 

• Significant – effects on a resource would be obvious and would have substantial 
consequences. The resource would be severely impaired so that it is no longer functional in 
the project area. Mitigation measures to offset the adverse effects would be extensive, and 
success of the mitigation measures would not be guaranteed. 

Duration: 

•    Short term – temporary effects caused by the construction and/or implementation of a 
selected alternative; and 

•     Long term – caused by an alternative and remain after the action has been completed 
and/or after it is in full and complete operation. 

      5.1 Climate 
Climate data for the project area were gathered from the nearest National Oceanic and Atmospheric 
Administration (NOAA) weather station located at Cave Run Lake (38.12228° N, -83.5328° W). The 15-
year period between 2006 and 2020 was used to summarize monthly normals for temperature and 
precipitation throughout this section (NOAA 2021). 

The climate of the region is temperate continental with well-defined seasons; the summers are hot and 
humid and the winters are moderately cold and dry. Large daily and annual variations in temperature 
and precipitation are characteristic. The mean annual high temperature is approximately 65.5° 
Fahrenheit (F), the mean low temperature is 44.6°F.  Historically, the coldest month is January, which 
has an average daily temperature of 32.9°F, and the warmest month is July, with an average daily 
temperature of 74.6°F (NOAA 2021).  
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The growing season, marked by the last freezing temperature of spring and the first freezing 
temperature of fall, is approximately 205 days.  Winters are reasonably cold and cloudy with weather 
changes occurring frequently due to the passing for cold or warm fronts. Annual snowfall varies widely 
from year to year but averages 16 inches per year, most of which (10.1 inches) falls between January 
and February.  

Normally, rainfall is abundant and well distributed throughout the year, with showers and 
thunderstorms furnishing much of the growing season precipitation. Thunderstorms occur frequently 
from April through August. The average annual total precipitation is 53.2 inches.  Approximately 64% of 
precipitation (34 inches) falls during the growing season (April – October), most of which falls between 
April and July. The driest average month is November, with 3.01 inches of precipitation. The wettest 
average month is July, with 6.3 inches of precipitation. 

A qualitative assessment of climate change impact on the region was completed and the full report can 
be found in Appendix B. The USACE Climate Hydrology Assessment Tool (CHAT) was used to identify 
historic trends in instantaneous peak flows at the gage nearest the study area as a proxy for 
understanding how flows in the watershed have changed over the period of record. The Nonstationarity 
Detection Tool was also used to examine the hydrologic time series at the same gage. In summary, 
analysis of data and toolsets and literature related to climate change indicate historic and projected 
future increases in air temperature have and are likely to continue for the project area, a total projected 
increase of 6.5 degrees Fahrenheit through the year 2099.  Additionally, there is a projected increase in 
the frequency and magnitude of extreme events including droughts in the late summer and fall seasons.  
Sub-basin drainages could experience reductions in rainfall and river flow of 35 to 50% of the base years 
during the 2040 to 2099 period during the late summer and fall months.  The CHAT toolset indicates an 
observed increase in the streamflow of 34 cfs but it was not considered statistically significant (p-value = 
0.355). The streamflow was projected to increase approximately 40 cfs per year and it was considered 
statistically significant (p-value < 0.0001).  Precipitation is also expected to mildly increase.  Results are 
shown in Figure 9. 
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Figure 9- Summary matrix of observed and projected climate trends and literary consensus. 

5.1.1  Environmental Consequences 
RCP-3 (Preferred alternative) and RIS-2 alternative. Under the RCP-3 or RIS-2 alternatives, the MUPB 
would take actions to source water from the conservation pool or inactive storage pool of Cave Run 
Lake. Impacts from climate change that could impact the pools are long-term and minor and include the 
potential for an increase in the number of extreme precipitation events, an increase in air temperatures, 
and an increased risk of extreme drought events. Increases in extreme precipitation events could lead to 
higher sediment transport affecting available storage in the lake, however Current sedimentation 
calculations have the conservation storage up to elevation 724 NGVD29 silting in by the year 2306 which 
is beyond the life of this study. Increases in extreme precipitation events could also lead to increased 
pollutants affecting water quality, however water treatment is possible to mitigate this risk and water 
quality is better in the lake than in the Ohio River. Increased air temperatures lead to increasing 
evapotranspiration, which can increase water demand, however the amount of potential increased 
evaporation is nominal compared to the reservoir storage. Additionally, construction actions taken by 
the MUPB under these alternatives would not be expected to have more than a short-term negligible 
impact on greenhouse gas emissions for the region. 
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OR-9 (No Action). Under the No Action Alternative (NAA) or Future Without Project, the MUPB would 
most likely source water from the Ohio River, which would likely experience similar long-term minor 
impacts from climate change as the Cave Run Lake reservoir. However, no climate change effects are 
expected to significantly impact water availability or water quality. Additionally, the no action 
alternative would not have more than a short-term negligible impact on greenhouse gas emissions for 
the region. However, more emissions would be released from construction activities as the water line 
would be installed over 41.8 more miles when compared to the MUPB sourcing water from the 
conservation or inactive storage pools of Cave Run Lake.  

     5.2    Physiography, Topography & Soils 
The reservoir is characterized by mountains and knobs with very narrow ridge tops and steep slopes. 
The lower region near the dam has a wide flood plain with slopes averaging approximately 40% in 
gradient. In contrast, the upper extremities of the area have narrow flood plains and the slope gradients 
average 65 to 75%. Due to the steep topography, lands suitable for public use are severely limited, and 
major development will therefore be limited to a small number of sites. Cave Run Reservoir is a unique 
recreational area because of its rugged character, primitive aspects, and the partial control of 
developments not compatible with public use due to the substantial USFS ownership of the surrounding 
lands. 

Rocks of the Cave Run Lake Project include consolidated sedimentary rocks of the Ordovician, Silurian, 
Devonian, Mississippian, and Pennsylvanian age, and from unconsolidated sediments of the Quaternary 
age. The oldest rocks at the surface are from the Ordovician Period and were deposited in shallow seas 
490 million years ago. The New Albany Shale, an oil shale, was formed 400 million years ago when the 
sea floor became covered with an organic black sludge and is one of the most distinctive of all geologic 
formations in Kentucky. Mississippian aged limestone was deposited 350 million years ago in the bottom 
of a shallow sea. The vast seas of the Mississippian began to recede 320 million years ago, and vast 
coastal swamps formed. As forests, swamps and shallow seas were all establishing and receding during 
the Pennsylvanian age, many layers of sandstone, shale, and coal were deposited. Over the last million 
years unconsolidated Quaternary sediments have been deposited along the Licking River. 

The five most predominant soil types of the project area are summarized in Table 9. They make up 75% 
of the total proposed project area (NRCS 2021). 
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Table 9- Summary of five most prevalent soil types at the proposed project area. 

Soil Association Proportion of 
Project (%) Typical Slope (%) Farmland Classification 

Monongahela 
fine sandy loam 29.1 2 - 6 All areas are prime farmland 

Allegheny loam 12.9 6 - 12 Farmland of statewide importance 

Tilsit silt loam 11.7 2 – 6 All areas are prime farmland 

Muse-Trappist 
stony silt loam 10.7 30 - 60 Not prime farmland. 

Allegheny loam 10.6 12 - 20 Not prime farmland 

Source: NRCS 2021 

5.2.1  Environmental Consequences 
RCP-3 (Preferred alternative) and RIS-2 alternative. Under the RCP-3 or RIS-2 alternatives, actions by the 
MUPB would cause short-term disturbance of approximately 13 acres of soil during construction and 
installation of the water line, as well as long-term disturbance of approximately 12 acres of prime 
farmland soil for the water treatment plant expansion. However, agriculture is precluded at the site of 
the water treatment plant expansion by the existing water treatment plant and the adjacent airport. 
Additionally, any land disturbed for water line would be restorable to original condition and the 
installation of the water line would not preclude agriculture in areas of prime farmland. Therefore, 
effects on physiography, topography, soils, and prime farmland would be negligible.  

OR-9 (No Action). Under the NAA, actions by the MUPB would cause short-term disturbance of soil 
during construction and installation of the water line, as well as long-term disturbance of soil for the 
water treatment plant expansion. However, agriculture is precluded at the site of the water treatment 
plant expansion by the existing water treatment plant and the adjacent airport. Additionally, any land 
disturbed for water line would be restorable to original condition and the installation of the water line 
would not preclude agriculture in areas of prime farmland. Therefore, effects on physiography, 
topography, soils, and prime farmland would be negligible. However, the disturbance would occur over 
a greater area as the water line would be installed over 41.8 more miles when compared to the MUPB 
sourcing water from the conservation or inactive storage pools of Cave Run Lake.  

      5.3  Surface Water Resources 
A Waters of the U.S. Delineation was completed in May 2020 for the proposed project area (Appendix 
D). The investigation identified 14 streams within the proposed project area. Twelve of the streams 
identified are ephemeral and not considered jurisdictional waters of the U.S. Two of the streams 
identified, Carey Branch and an unnamed stream, were determined to be intermittent and thus are 
considered jurisdictional waters of the U.S. Additionally, 0.01 acres of Cave Run Lake and 0.01 acres of 
an unnamed man-made wetland are within the proposed project area.  
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According to the most recent Cave Run Lake Water Quality Report produced by the USACE and the 
Water Control Manual for the lake, Cave Run Lake and its tailwater have a number of water quality 
issues. There is a high potential for harmful algal blooms (HABs) at the lake, with Trophic State Indices at 
six sites indicating that the lake is eutrophic, and it appears that the dominant phytoplankton taxa in the 
lake are potential toxin producers. Surface mining appears to be an ongoing threat to influent water 
quality of the lake with a number of surface mines in operation within the basin in Magoffin and Morgan 
Counties; total iron concentrations in the inflow are frequently greater than 1,000 ug/L and high 
turbidity are further indication of surface mining disturbances. Additionally, state water quality criteria 
for Copper, which is a known surface mining pollutant, was exceeded in the Licking River in 2015. 

Despite these impairments, Cave Run Lake serves as habitat for channel catfish, flathead catfish, 
saugeye, largemouth bass, spotted bass, white crappie, bluegill, longear sunfish, carp, and yellow 
bullhead.  

5.3.1  Environmental Consequences 
RCP-3 (Preferred alternative) and RIS-2 alternative. Under the RCP-3 or RIS-2 alternatives, actions taken 
by the MUPB under these alternatives would likely have minor impacts on surface waters, including 73.7 
feet of intermittent streams expected to be impacted, and 0.01 acres of Cave Run Lake and 0.01 acres of 
an unnamed man-made wetland expected to be impacted. These impacts would be expected to be 
short-term increases in turbidity in the streams caused by the installation of the water intake line. 
Additionally, short-term increases in turbidity of Cave Run Lake would be expected due to the 
installation of the water intake structure. Other construction activities, including the expansion of the 
water treatment plant and the construction of a water tank, would not be expected to have impacts on 
surface waters. 

All necessary permits would be acquired by the MUPB prior to construction. Required permits would 
include, but are not limited to, a Floodplain Construction Permit, and a NPDES General Permit. 
Permitting for section 401 and 404 of the Clean Water Act could be addressed with the use of 
Nationwide Permit 58. Best management practices that could be employed include not working in the 
stream during high water events, implementation of silt fences, revegetation of disturbed ground, and 
use of fiber rolls where necessary. These regulatory requirements and best management practices 
would ensure that the quality of surface waters would not be degraded. 

OR-9 (No Action). Under the NAA, actions taken by the MUPB would have minor impacts to surface 
waters caused by the installation of a water intake structure on the Ohio River as well as the installation 
of 41.8 more miles of water line. Exact linear feet and acreage of jurisdictional waters of the U.S. 
impacted by the NAA have not been determined, however it would be reasonably expected to be 
greater than the preferred alternative, as approximately 24 additional surface water streams would be 
required to be crossed for the installation of the longer water line. Therefore, it is expected that impacts 
to surface waters from the implementation of the NAA would be greater than from the implementation 
of the preferred alternative.   
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      5.4 Terrestrial Habitats 

5.4.1 Forested Habitat Types 
Forested land cover classifications as defined by the 2016 National Land Cover Database (NLCD) system 
include mixed, evergreen, and deciduous forest habitat types (Dewitz, 2019). These land cover types are 
broad categories that can be further refined into known forest community associations that result from 
local geological and climate character. The specific forest types at Cave Run Lake change depending on 
aspect, slope, soil acidity, and soil moisture levels. The mesic forest types are described by Jones (2005) 
as Mixed Deciduous Forests and Mixed Oak Forests. The xeric forest types are described as Xeric Oak 
Forests and Pine Forests by Jones (2005). This area was also classically described by Braun (1950) as 
being within the Mixed Mesophytic Forest region.  

The forests can generally be characterized by a species-rich tree canopy dominated by a mixture of 
deciduous and evergreen species. Specific forest types, as described in NatureServe’s (2021) National 
Vegetation Classification mowing or agricultural practices). These include Cumberland Dry Oak Forest 
and Woodland, South-Central Interior Mesophytic Forest, South-Central Interior Small Stream and 
Riparian Forest, and Southern Appalachian Low-Elevation Pine Forest. These forest communities are 
described in detail below. 

Cumberland Dry Oak Forest and Woodland 

This forest type makes up much of the upland forest habitat in the region. It is dry hardwood forest 
habitat growing over acidic soils. It is described by Jones (2005) as mixed oak and xeric oak woods. This 
system occurs mostly on the middle-to upper slopes of ridges. It can also be found on the ridge tops that 
are less exposed and have a soil substrate. As you move to more exposed and drier sites this system 
gradually transitions into Southern Appalachian Low-Elevation Pine Forest. However, it is also common 
for this system to suddenly transition into thin bands of Cumberland Sandstone Glade and Barrens when 
ridges and slopes with soil abruptly end at cliff edges that have little to no soil. As you move to more 
mesic sites this system gradually transitions into South-Central Interior Mesophytic Forests. This 
typically happens as you move downslope towards valley bottoms.  

This forest is dominated by a mixture of oaks and hickories, particularly mockernut hickory (Carya 
tomentosa) and chestnut oak (Quercus montana), usually with a mixture of other upland oaks and 
hickories. Other canopy dominants include red maple (Acer rubrum) and black gum (Nyssa sylvatica). 
There is typically the addition of pitch pine (Pinus rigida) and Virginia pine (P. virginiana) in drier sites. 
The understory is dominated by early recruits of the canopy species as well as eastern redbud (Cercis 
canadensis), flowering dogwood (Cornus florida), sourwood (Oxydendrum arboreum), and sassafras 
(Sassafras albidum). The shrub layer is typically made up of a combination of mountain laurel (Kalmia 
latifolia), common dewberry (Rubus flagellaris), common greenbrier (Smilax rotundifolia), blue ridge 
blueberry (Vaccinium pallidum), and deerberry (V. stamineum). The herbaceous layer is sparse but 
typically includes spotted wintergreen (Chimaphila maculate), poverty oat grass (Danthonia spicata), and 
Christmas fern (Polystichum acrostichoides). 

South-Central Interior Mesophytic Forest 
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This forest type can be found on mid and lower slopes, where there is deeper soil and less exposure, as 
well as in the valley bottoms of ephemeral streams. This system is described as mixed deciduous forest 
by Jones (2005) and is consistent with the Mixed Mesophytic Forest described by Braun (1950; 
NatureServe 2021). This community gradually transitions into a South-Central Interior Small Stream and 
Riparian system as you move closer to major streams, and gradually transitions into an Allegheny-
Cumberland Dry Oak Forest and Woodland system as you move further upslope where the soil is thinner 
and there is more exposure.  

The canopy is generally dense and can be dominated by different species depending on the specific 
forest association present. Common dominants include sugar maple (Acer saccharum), yellow buckeye 
(Aesculus flava), sweet birch (Betula lenta), American beech (Fagus grandifolia), American ash (Fraxinus 
americana), tulip tree (Liriodendron tulipifera), red oak (Quercus rubra), American basswood (Tilia 
americana var. heterophylla), and eastern hemlock (Tsuga canadensis). Common species of the 
understory include pawpaw (Asimina triloba), eastern redbud (Cercis canadensis), alternate-leaf 
dogwood (Cornus alternifolia), spicebush (Lindera benzoin), bigleaf magnolia (Magnolia macrophylla), 
umbrella magnolia (M. tripetala), great laurel (Rhododendron maximum), American elderberry 
(Sambucus canadensis), and American bladdernut (Staphylea trifolia). The herbaceous layer of this 
system is often extremely rich, with some of the most conspicuous species being American bugbane 
(Actaea podocarpa), sharp-lobed hepatica (Anemone acutiloba), slender toothwort (Cardamine 
angustata), two-leaved toothwort (C. diphylla), false solomon’s seal (Maianthemum racemosum), wild 
blue phlox (Phlox divaricata), red trillium (Trillium erectum), great white trillium (T. grandiflorum), large-
flower valerian (Valeriana pauciflora), sweet white violet (Viola blanda), and long-spurred violet (V. 
rostrata). 

South-Central Interior Small Stream and Riparian Forest 

This forest type is found in the small floodplains around major streams in the region. This is common 
ecosystem and transitions into South-Central Interior Mesophytic Forest as you move away from the 
stream.  

The canopy of this system is dense and often dominated by boxelder maple (Acer negundo), red maple, 
yellow buckeye, river birch (Betula nigra), and sycamore (Platanus occidentalis). Common species of the 
shrub layer include smooth alder (Alnus serrulate), eastern redbud, silky dogwood (Cornus amomum), 
leatherwood (Dirca palustris), smooth hydrangea (Hydrangea arborescens), and southern black haw 
(Viburnum rufidulum). The herbaceous layer is rich, with the most common species being, giant cane 
(Arundinaria gigantea), false nettle (Boehmeria cylindrica), seersucker sedge (Carex plantaginea), 
drooping sedge (C. prasina), spotted touch-me-not (Impatiens capensis), clearweed (Pilea pumila), 
American lopseed (Phryma leptostachya), woodland bluegrass (Poa sylvestris), and smooth yellow violet 
(Viola eriocarpa). 

Southern Appalachian Low-Elevation Pine Forest  

This system was described by Jones (2005) as Pine Forests and can be found along more exposed 
ridgetops where the soil is thinner. This system is relatively common in the region although larger tracts 
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of this system are infrequent. As you move towards rock outcrops and cliff edges this system gradually 
transitions into a Cumberland Sandstone Glade and Barren system, and as you move towards less 
exposed slopes with more developed soil this system transitions into an Allegheny-Cumberland Dry Oak 
Forest and Woodland system.  

The canopy in this system can be open or closed with dominant species being a combination of shortleaf 
pine (Pinus echinata), pitch pine, and Virginia pine, with other canopy trees being sourwood, southern 
red oak (Quercus coccinea), and chestnut oak. The shrub layer is generally sparse, although it becomes 
more prominent as you begin to transition into a Cumberland Sandstone Glade and Barrens system. 
Common shrubs include American witch-hazel (Hamamelis virginiana), stunted eastern red cedar 
(Juniperus virginiana), highbush blueberry (Vaccinum corymbosum), blue ridge blueberry, and 
deerberry. The herbaceous layer is also sparse, with common species being Pipsissewa (Chimaphila 
maculata), trailing arbutus (Epigaea repens), and rattlesnake plantain (Goodyera pubescens). 

5.4.2 Open Habitat Types 
Open habitats are characterized by the lack of a well-developed canopy or subcanopy. In the area, open 
habitats are generally maintained as treeless by anthropogenic disturbance (i.e., mowing or agricultural 
practices). Open habitats are described in detail below.  

Lawn/Pastures/old fields/hay fields 

These habitats are typically maintained open for appearance or hay productions, left as fallow fields, or 
transitioning from grasslands to early successional scrub/shrub/forest communities. In general, early 
successional habitats of the project area are characterized by the following plant species: southern 
blackberry (Rubus allegheniensis), black raspberry (Rubus occidentalis), switchgrass (Panicum virgatum), 
big bluestem (Andropogon gerardii), and little bluestem (Schizachyrium scoparium). However, there is 
generally a high proportion of ruderal native and exotic species at these sites including smooth 
crabgrass (Digitaria ischaemum), tall fescue (Lolium arundinaceum), Japanese honeysuckle (Lonicera 
japonica), reed canary grass (Phalaris arundinacea), dwarf plantain (Plantago virginica), red clover 
(Trifolium pratense), and white clover (T. repens). 

5.4.3 Environmental Consequences 
 RCP-3 (Preferred alternative) and RIS-2 alternative. Under the RCP-3 or RIS-2 alternatives, actions taken 
by the MUPB would likely have minor effects to terrestrial habitat types during construction through the 
removal of trees 8.54 acres of trees and temporary disturbance of 13 acres of land for the installation of 
the water lines and water tank. This disturbed ground would be restored to its original condition after 
construction. Additionally, there would be the long-term removal of approximately 12 acres of lawn for 
the water treatment plant, however this ruderal habitat offers little wildlife value and is found 
abundantly in the area.  

OR-9 (No Action). Under the NAA, actions taken by the MUPB under this alternative would likely have 
minor effects to terrestrial habitat types during construction through the removal of trees and 
temporary disturbance of ground. The exact acreages for the temporary disturbance of ground by the 
NAA have not been determined, however it would be reasonably expected to be more than the 
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preferred alternative, as 41.8 more miles of water line would be installed when compared to the MUPB 
sourcing water from the conservation or inactive storage pools of Cave Run Lake. Additionally, the land 
disturbance caused by the water treatment plant expansion and water tank would be the same as those 
impacts under the preferred alternative. Therefore, it is expected that impacts to terrestrial habitats 
from the implementation of the NAA would be greater than from the implementation of the preferred 
alternative.   

     5.5  Threatened, Endangered, and Species of Concern  
An official species list generated by the U.S. Fish and Wildlife Service’s (USFWS) Information for Planning 
and Consultation (IPaC) website on April 22, 2021 indicated that 13 species could be potentially affected 
by activities in the project location (Table 10).  

Table 10- Threatened and Endangered Species. 

Taxa Species Common Name  Status 

Mammals 

Myotis grisescens Gray Bat Endangered 
Myotis sodalis Indiana Bat Endangered 
Corynorhinus townsendii 
virginianus Virginia Big-eared Bat Endangered 

Myotis septentrionalis Northern Long-eared Bat Threatened  
Mussels Pleurobema clava Clubshell Endangered 

Cyprogenia stegaria Fanshell Endangered 
Epioblasma torulosa rangiana Northern Riffleshell Endangered 
Lampsilis abrupta Pink Mucket Endangered 
Epioblasma obliquata obliquata Purple Cat's Paw Endangered 
Quadrula cylindrica cylindrica Rabbitsfoot Threatened  
Pleurobema plenum Rough Pigtoe Endangered 
Plethobasus cyphyus Sheepnose Mussel Endangered 
Epioblasma triquetra Snuffbox mussel Endangered 

 

A Threatened and Endangered Species Habitat Assessment was completed for the entire proposed 
project area in May 2020 and a Biological Assessment and Evaluation was completed for the USFS lands 
in June 2020. These investigations found that the project area would impact 8.54 acres of Indiana and 
northern long-eared bat summer roosting and maternity habitat. Additionally, the proposed project area 
is located within “Summer I” habitat for Indiana bat. All streams within the proposed project area are 
ephemeral and do not provide suitable habitat for listed mussel species.  

5.5.1 Environmental Consequences 
RCP-3 (Preferred alternative) and RIS-2 alternative. Actions taken by the MUPB under these alternatives 
would likely include the removal of 8.54 acres of suitable Indiana bat and northern long-eared bat 
summer roosting and maternity habitat for the installation of the water lines and construction of the 
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water tank (See endangered species habitat survey in appendix D). This would result in a “may affect, 
likely to adversely affect” determination for these species. The MUPB would therefore be responsible 
for coordination with USFWS regarding the impacts to these species. USFWS may require certain 
mitigation measures, such as a mitigation payment to the Imperiled Bat Conservation Fund. Other 
construction activities including expansion of the water treatment plant would have no impact on 
Indiana bat and northern long-eared bat habitat. The other threatened or endangered species shown in 
Table 10 lack suitable habitat in the area that would be affected by the MUPB’s implementation of these 
two alternatives, and thus no effect would be anticipated for them.  

OR-9 (No Action). Actions taken by the MUPB under this alternative would likely include the removal of 
suitable Indiana bat and northern long-eared bat summer roosting and maternity habitat. The exact 
acreages for the impact to these species by the NAA have not been determined, however it would be 
reasonably expected to be more than the preferred alternative, as 41.8 more miles of water line would 
be installed when compared to the MUPB sourcing water from the conservation or inactive storage 
pools of Cave Run Lake. This would result in a “may affect, likely to adversely affect” determination for 
these species. The MUPB would therefore be responsible for coordination with USFWS regarding the 
impacts to these species. USFWS may require certain mitigation measures, such as a mitigation payment 
to the Imperiled Bat Conservation Fund.  

Additionally, Installation of the water line under the OR-9 alternative would cross approximately 24 
more streams, and the water intake structure would likely impact the Ohio River. The mussel species 
shown in Table 10 might therefore be affected by the MUPB’s actions under this alternative. The MUPB 
would need to coordinate with USFWS regarding these species as well. 

No suitable habitat for gray bat or Virginia big-eared bat would likely be affected by the MUPB’s 
implementation of this alternative. Thus, no effect would be anticipated for them.  

     5.6  Air Quality 
U.S. Environmental Protection Agency Office of Air Quality Planning and Standards has set National 
Ambient Air Quality Standards for six principal pollutants, called “criteria” pollutants. They are carbon 
monoxide, nitrogen dioxide, ozone, lead, particulates of microns or less in size (PM-10 and PM-2.5), and 
sulfur dioxide. Ozone is the only parameter not directly emitted into the air, but that forms in the 
atmosphere when three atoms of oxygen (O3) are combined by a chemical reaction between oxides of 
nitrogen (NOx) and volatile organic compounds (VOC) in the presence of sunlight. Motor vehicle exhaust 
and industrial emissions, gasoline vapors, and chemical solvents are some of the major sources of NOx 
and VOC, also known as ozone precursors. Strong sunlight and hot weather can cause ground-level 
ozone to form in harmful concentrations in the air. 

Morgan, Menifee, Rowan, and Bath Counties are in attainment for all criteria air pollutants. 

5.6.1 Environmental Consequences  
RCP-3 (Preferred alternative) and RIS-2 alternative. Under the RCP-3 or RIS-2 alternatives, actions taken 
by the MUPB would likely have temporary negligible affects to air quality from construction equipment. 
No permanent emissions would occur from the implementation of the preferred alternative.  
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OR-9 (No Action). Under the NAA, actions taken by the MUPB would likely have temporary negligible 
affects to air quality. Construction would still occur for the City to source water from the Ohio River, 
with expected impacts occurring over a longer period of time. No permanent emissions would occur 
from the implementation of the NAA. 

     5.7  Noise 
Changes in noise are typically measured and reported in units of A-weighted decibels (dBA), a weighted 
measure of sound level. The primary sources of noise within the proposed project area include everyday 
vehicular traffic along the adjacent highways (typically between 50 and 60 dBA at 100 feet) and human-
generated recreational activities from the lake. Noise ranging from about 10 dBA for the rustling of 
leaves to as much as 115 dBA (the upper limit for unprotected hearing exposure established by the 
Occupational Safety and Health Administration) is common in areas where there are sources of 
recreational activities, construction activities, and vehicular traffic. 

5.7.1  Environmental Consequences 
RCP-3 (Preferred alternative) and RIS-2 alternative. Under the RCP-3 or RIS-2 alternatives, actions taken 
by the MUPB would likely have temporary affects to noise, surrounding the proposed project area, 
caused by construction equipment. However, no residents live within 100 feet of the project area and 
the construction would only occur during daylight hours. As such, only temporary negligible affects 
would be expected.  

OR-9 (No Action). Under the NAA, actions taken by the MUPB under this alternative would likely have a 
temporary affects to noise. Construction would still occur for the City to source water from the Ohio 
River, with expected impacts occurring over a larger area and longer period of time. Construction 
activities would still only occur during daylight hours. However, noise would have the potential to affect 
more residents and would potentially be within 100 ft. of some residential buildings. Therefore, the 
USACE has determined there would be temporary minor affects from noise.  

     5.8 Hazardous and Toxic Substances 
United States EPA regulated Resource Conservation and Recovery Act (RCRA) facilities were queried for 
potential Hazardous, Toxic, or Radioactive Waste sources within a one-mile radius of the preferred 
alternative project boundaries, and a report can be found in Appendix D. A total of two EPA regulated 
facilities were identified within the radius, however none occur within the project area and no violations 
or incidents have been identified. Additionally, no underground storage tanks occur within the proposed 
project area. As such, hazardous and toxic substances are not expected to be present in the preferred 
alternative project boundaries. 

5.8.1 Environmental Consequences  
RCP-3 (Preferred alternative) and RIS-2 alternative. Under the RCP-3 or RIS-2 alternatives, actions taken 
by the MUPB are not expected to release hazardous and toxic substances and no hazardous and toxic 
substances are known within the project area.  

OR-9 (No Action). Under the NAA, the MUPB would source water from the Ohio River. Sources of 
hazardous and toxic substances have not yet been identified within the NAA project area. However, it 
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can be reasonably assumed that this alternative could have potential to impact areas with hazardous 
and toxic substances, as the water lines would be installed over 41.8 more miles. 

     5.9  Recreation 
Cave Run Lake is the primary location for water-related recreation, providing the public with a location 
for boating, sailing, canoeing/kayaking, paddle boarding, fishing, and swimming. Additionally, the 
surrounding USFS lands are available to the public for hiking, hunting, bird watching, and other similar 
outdoor activities.  

5.9.1 Environmental Consequences 
RCP-3 (Preferred alternative) and RIS-2 alternative. Under the RCP-3 or RIS-2 alternatives, actions taken 
by the MUPB would likely have negligible effects on water levels for Cave Run Lake, with an expected 
decrease in approximately 5-inches of water elevation in the most severe expected drought. As such, it 
is expected that the MUPB implementation of the RCP-3 alternative would have no effect on water 
related recreation. In addition, these alternative would likely temporarily disturb ground through 
construction activities on land that is accessible to the public for outdoor recreation. This land 
disturbance and construction would cause typical users to find recreational opportunities elsewhere. As 
this disturbance would be temporary and only over a limited number of acres of public land, and given 
the large amount of public land available in the area, this would be anticipated to only have negligible 
effects on recreation.  

OR-9 (No Action). Under the NAA, actions taken by the MUPB would likely temporarily disturb ground 
through construction activities on land that is accessible to the public for outdoor recreation and would 
have the potential to interrupt water related recreation along stream crossings needed for the longer 
water intake line. This disturbance and construction would cause typical users to find recreational 
opportunities elsewhere. As this disturbance would be temporary and localized, only negligible effects 
to recreation would be anticipated.   

     5.10  Cultural Resources 
Historic/Cultural Resources. A check of the online database on April 21, 2021 by the USACE provided by 
the Kentucky Office of State Archaeology (OSA) found there are 11 archaeological sites (sites 15Bh16, 
15Bh244, 15Ro1, 15Ro39–43, 15Ro73, 15Ro77, and 15Ro225) recorded within a 1.24 mile radius (2 
kilometers) of the preferred alternative. None of these 11 sites have been evaluated for their eligibility 
for listing in the National Register of Historic Places (NRHP). The search of the OSA online database also 
uncovered that 16 previous archaeological surveys have been carried out within a 1.24 mile radius (2 
kilometers) of the preferred alternative. 
 
According to the online-NRHP database, there are no NRHP-listed buildings, structures, and historic 
districts, within or adjacent to the preferred alternative.  

An archaeological survey of the preferred alternative was completed in February 2020 by Cultural 
Resource Analysts, Inc. (CRA) (McAlpine 2020). The 2020 archaeological survey covered the proposed 
new raw water and transmission line near Cave Run Lake that also includes a new proposed tank, tank 
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service road, and the expansion of an existing water treatment plant. The archaeological survey 
identified one previously unrecorded archaeological site (15Ro250) which consists of an indeterminate 
prehistoric open habitation site without mounds. The portion of site 12Ro250 located within the 
preferred alternative was recommended as not eligible for listing to the NRHP. CRA also recommended 
no further archaeological work is needed for the preferred alternative. A cultural historic survey of the 
preferred alternative was completed by CRA in April and May of 2021 (Ball 2021). The cultural historic 
survey identified six architectural resources (RW 440–445). RW 440 is a mobile home park, RW 441 is a 
residence and associated outbuildings, RW 442 is the former Morehead-Rowan County Airport, RW 443 
is a barn and associated outbuildings, RW 444 is a barn and a non-historic residence, and RW 445 is a 
water treatment plant. CRA recommended architectural resources RW 440–445 as not eligible for listing 
to the NRHP. CRA also recommended that no historic properties would be affected by the preferred 
alternative. Based on the results of the Phase I archaeological survey and the cultural historic survey the 
USACE has determined that no historic properties listed in or recommended for listing in the NRHP 
would be affected the preferred alternative. The USACE, in accordance with 36CFR800.4(d)(1), has 
reached a determination of no effect. See Appendix C for copies of the archaeological and cultural 
historic reports. 

5.10.1 Environmental Consequences 
 

RCP-3 (Preferred alternative) and RIS-2 alternative. Under the RCP-3 or RIS-2 alternatives, actions taken 
by the MUPB under either alternative would require the construction of a new raw water and 
transmission line near Cave Run Lake that would also include a new proposed tank, tank service road, 
and the expansion of an existing water treatment plant. Archaeological and cultural historic surveys 
carried out for the preferred alternative did not identify any historic properties that would be affected 
and thus no effects to these resources would be anticipated by the MUPB’s implementation of either 
alternative. 

OR-9 (No Action): Under the NAA, the MUPB under this alternative would require the construction of a 
new proposed water tank, water tank service road, and the expansion of an existing water treatment 
plant, as is proposed in the RCP-3 and RIS-2 alternatives. The NAA would also include a new raw water 
intake on the Ohio River and 41.8 more miles of water line that would run from the from the Ohio River 
to the MUPB water treatment plant. As such, the NAA would have the potential to impact historic 
properties due to the larger construction footprint.  

Consultation and Coordination. The USACE has consulted and coordinated the preferred alternative 
under Section 106 of the National Historic Preservation Act with the Kentucky Heritage Council, the 
Shawnee Tribe of Oklahoma, the Absentee Shawnee Tribe of Oklahoma, the Eastern Shawnee Tribe of 
Oklahoma, the Eastern Band of Cherokee Indians, the Cherokee Nation, and the United Keetoowah Band 
of Cherokee Indians in Oklahoma on July 22, 2021. The Kentucky Heritage Council responded in a letter 
dated August 19, 2021 that the preferred alternative would not adversely affect significant 
archaeological deposits or above ground structures and that the preferred alternative can proceed as 
planned. The USACE received a letter from the Eastern Shawnee Tribe of Oklahoma dated September 
15, 2021 which stated the preferred alternative would not adversely affect sites of interest to the 
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Eastern Shawnee. See Appendix C for correspondence from the Kentucky Heritage Council and the 
Eastern Shawnee Tribe of Oklahoma. 

    5.11  Socioeconomic and Environmental Justice 
Existing Condition: Executive Order (EO) 12898, federal Actions to Address Environmental Justice in 
Minority Population and Low-Income Populations, directs federal agencies to identify and address, as 
appropriate, disproportionately high and adverse human health or environmental effects of their 
programs, policies, and activities on minority population and low-income populations. When conducting 
NEPA evaluations, USACE incorporates Environmental Justice (EJ) considerations into both the technical 
analyses and the public involvement in accordance with the USEPA and the CEQ guidance (CEQ, 1997).  

The CEQ guidance defines “minority” as individual(s) who are members of the following population 
groups: American Indian or Alaskan native, Asian or Pacific Islander, Black, not of Hispanic origin, and 
Hispanic. The Council defines these groups as minority populations when either the minority population 
of the affected area exceeds 50% of the total population, or the percentage of minority population in 
the affected area is meaningfully greater than the minority population percentage in the general 
population or other appropriate unit of geographical analysis.  

The U.S. EPA’s EJscreen tool was used to obtain the most current American Community Survey (ACS) 
data to evaluate the demographics and environmental justice variables for all areas within 1-mile of the 
proposed project area (Table 11).  

Table 11- Demographic and Environmental Justice Variables for all areas within a 1-mile radius of the Proposed Project Area, 
with statewide proportions shown for comparison. 

Variable 2014-2018 
ACS Estimate 

Percentage Statewide 
Percentage 

People of Color  34 5.4% 16.4% 
Low Income Households 62 27.8% 16.3% 
Population Age 25+ with Less Than High School Education 71 19.5% 13.7% 
Population Under Age 5 58 9.3% 6.1% 
Population Over Age 65 65 10.4% 16.8% 

Data taken from the American Community Survey. Total population = 625. Population Age 25+ = 364. Total number of 
households = 223. 

5.10.1 Environmental Consequences 
RCP-3 (Preferred alternative) and RIS-2 alternative. Under the RCP-3 or RIS-2 alternatives, actions taken 
under these alternatives would likely have no effect on socioeconomics, and since there would be no 
significant effects to the environment expected there would likely be no environmental justice impacts.  

OR-9 (No Action). The NAA would have no effect on socioeconomics. The larger construction impact 
under this alternative, due to the installation of 41.8 more miles of water line, has the potential to have 
more environmental impacts to the environment. As such there is a minor potential for environmental 
justice impacts on minority or low-income populations.  
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6 Derivation of User Cost 

6.1 Cost of Reallocated Storage  
Pursuant to ER 1105-2-100, the cost allocated to the NFS for the capital investment for reallocated 
storage space will be established as the highest of the benefits or revenues forgone, the replacement 
cost, or the updated cost of storage in the federal project. There are no hydropower capabilities at Cave 
Run Lake; therefore, there would be no benefits or revenues foregone, no replacement costs, or cost 
account adjustments. In addition, the proposed storage space is not being reallocated from the flood 
risk management pool, so there would be no relevant replacement costs. As such, the cost of the 
reallocation for this effort will be determined utilizing updated cost of storage. 

       6.2  Cost of Storage Analysis 
Alternative RCP-3 is reallocation of storage from the conservation pool at Cave Run Lake, Kentucky 
between elevations 724.0 and 700.0 to accommodate a water supply yield of 9.5 MGD (equivalent to 
3,319 acre-feet). The value of the 3,319 acre-feet of storage necessary to accommodate the total 
demand for this reallocation is estimated at $2,635,465 based on the updated cost of storage of the 
multipurpose reservoir. Determination of the storage cost is made by first computing the cost at the 
midpoint of construction by using the use of facilities cost allocation procedure. 

Table 12 displays how the construction cost accounts of the Cave Run Lake project are first updated to 
current price levels. The original Joint Use Costs listed in this table are in Fiscal Year (FY) 1969 price 
levels and were acquired from the Cave Run Lake, Kentucky Project Final Cost Allocation report, dated 
July 1974. The construction cost accounts are then updated to FY 2022 price levels by the use of the 
“Civil Works Construction Cost Index System” (CWCCIS), March 2021”. Land and damage costs are 
updated by a weighted average based on CWCCIS factors.    
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Table 12- Allocations of Costs for Water Supply - Use of Facilities Method. 

 

 



  

 
Cave Run Lake, KY    Water Supply Reallocation Report 
  and Integrated Environmental Assessment 

Determination of the storage costs for the water storage reallocation are made next by using the 
updated construction cost from Table 12. Calculations for the value of the storage for the reallocation 
are shown in Table 13 These costs will be adjusted to the current rates at the time the water storage 
agreement is signed and cost indexed to the appropriate fiscal year and interest rate. 

Table 13- Allocations of Costs - Updated Cost of Storage. 
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7 Validation of TSP - Test of Financial Feasibility 
As a test of financial feasibility, the annual cost of the reallocated storage is compared to the annual cost 
of the most likely, least costly alternative that would provide an equivalent quality and quantity of 
water. The period of analysis for this study is 30 years, from 2021 to 2051. 

For Alternative RCP-3 – Reallocation of water storage space from the conservation pool in Cave Run 
Lake, costs allocated to MUPB for the capital investment for reallocated storage space were determined 
via updated cost of storage methodology, in accordance with ER 1105-2-100. Updated cost of storage is 
the highest of the available cost methodologies and will be utilized in testing financial feasibility and 
determining water storage agreement contract amounts. As a test of financial feasibility, the annual cost 
of the reallocated storage is compared to the annual cost of the next most likely, least costly alternative 
that would provide an acceptable quality and quantity of water. According to the updated cost of 
storage methodology, the estimated capital cost associated with reallocation of 3,319 acre-feet of water 
storage at Cave Run Lake would equal $2,635,465. Estimated annual OMRR&R for this alternative is 
$7,686.15, based on application of 0.592% (percentage allocated to water supply based on Use of 
Facilities Methodology) to FY 20 actual experienced joint-use O&M cost for Cave Run Lake and 
estimated RRR costs.   

Alternative OR-9 – The Ohio River pipeline is the No Action or Future Without Project. MUPB identified 
utilization of the Ohio River as the most likely alternative for a reliable water source in the absence of 
utilizing storage at Cave Run Lake. The Water Demand Analysis from Eclipse Engineers examined the 
feasibility of this alternative in some detail. The Ohio River lies to the north of the City of Morehead, 
Kentucky. According to the Water Demand Analysis, the Ohio River is accessible in several locations, 
however, a primary location for construction of a raw water intake exists near Maysville, KY. The Ohio 
River is approximately 43 miles north of Morehead and is accessible for construction of a water supply 
intake. The Ohio River near Maysville, KY has water supply availability during a critical drought and can 
provide MUPB ample water supply though 2051. The estimated annual O&M for this alternative was 
$831,962 in 2022 price levels.  

Interest during construction costs were not calculated for any alternative. Reallocation alternatives 
(RCP-3 and RIS-2) involve only a financial cost to update original cost of storage and requires no Federal 
construction that would require an estimate of interest during construction. The Ohio River pipeline 
alternative (OR–9) would require construction for the intake and pipeline, however interest during 
construction costs were not calculated or considered given the existing order of magnitude in difference 
in first costs between this alternative and RCP-3 and RIS-2. 

National Economic Development costs include both financial costs to implement, maintain, and operate 
each alternative, and forgone economic benefits of implementing an alternative. National Economic 
Development (NED) financial costs include project capital costs including real estate, and OMRR&R 
costs. NED costs used in comparing final alternatives are based on FY 2022 price levels and the FY 2021 
interest rate. As shown in Table 14, the alternative that minimizes forgone NED costs is Alternative RCP-
3 – Reallocation of water storage space from the conservation pool at Cave Run Lake, KY. 
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Table 14- Test of Financial Feasibility. 

 

Test of Financial Feasibility Conclusion: 

Alternative RCP-3 - Reallocation of water storage space from the conservation pool at Cave Run Lake is 
the most acceptable, complete, effective, and efficient alternative for MUPB.  

8 TSP Implementation 
As discussed in the previous sections, the P&G criteria along with the Four Accounts validate Alternative 
RCP-3 - Reallocation of water storage space from the conservation pool at Cave Run Lake as the most 
cost effective, acceptable, complete, effective, and efficient alternative for MUPB.  
 
The next steps will involve a water supply agreement using the USACE model water supply agreement 
(Appendix A).  There are also Real Estate considerations. The USACE Real Estate expects to receive a 
Report of Availability ROA(a) from Operations Division and an ROA(b) from Planning Division. ROA(c) is 
completed by the USACE Real Estate Division. ROA’s are required for the USACE controlled real property 
for authorized use by the NFS. Realty Specialist administrative fees are $1,000.00. Appraiser 
administrative fees are typically $3,000.00. And NFS will need to pay the market value determined by 
the appraiser.  The  Model Easement for Water Pipelines and Water Intake Structures in Support of 
Water Supply Storage and Surplus Water Agreements will be used for areas of construction on the 
USACE property.  This model agreement is in Appendix H. 
 
As stated earlier, all necessary permits would be acquired by the NFS prior to construction and all 
associated best management practices would be implemented to ensure the lowest achievable impact 
to streams. Required permits would include, but are not limited to, a Floodplain Construction Permit, 
and a NPDES General Permit.  Most of the physical work will be conducted on U.S. Forest Service 
property (see Figure 5 shown in green) as well as MUPB Trust property. There have been several 
permits, certifications, and/or authorizations already issued in preparation which are:  

• USACE, Army Archaeological Resources Protection Act which authorized MUPB to conduct 
cultural resource surveys for a raw water line project at Cave Run Lake.  Issued February 2020.  
USACE and USFS lands only. 

Alt ID Alternative
Capital                     

Cost
Annual Capital 

Cost
Annual OMRR&R 

Cost
Total Annual 

Cost

$4,445,524.86OR - 9 Ohio River pipeline (No Action - FWOP) $75,632,924.47 $3,613,562.69 $831,962.17

Cave Run Lake, KY
Test of Financial Feasibility

RCP - 3
Reallocation from Cave Run Lake - 

Conservation Pool
$2,635,465.78 $111,712.00 $7,686.15 $119,398.15

FY 2022 Price Level
1.75% WS Interest Rate (PL 99-662)

30 year period of analysis
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• KYDOW § 401 Water Quality Certification.  Issued October 2020 
• USACE Regulatory Division.  Nationwide permit No. 12, utility line activities.  Issued November 

2020. 
• Kentucky Energy and Environmental Cabinet, Department of Environmental Protection, Division 

of Water, Stream Construction Permit.  Issued December 2020. 

There are no hydropower capabilities at Cave Run Lake; therefore, there would be no cost account 
adjustments. In accordance with Section 103(c)(2) of WRDA 1986 (Pub. L. No. 99-662), the cost assigned 
to M&I water supply in Cave Run Lake is a non-federal responsibility. The Updated Cost Annual of 
Storage is $111,712. 

In addition to the updated cost of storage estimated at $2,635,465, the City of Morehead, Kentucky will 
also be responsible for their proportional shares of the annual Operation and Maintenance (O&M) costs 
and ad hoc Repair, Rehabilitation, and Replacement (RRR) costs, including costs for dam safety. This 
proportional share has been determined to equal 0.592 percent, by application of the Use of Facilities 
Methodology. Following finalization of this IFR/EA, a water supply storage agreement between the City 
of Morehead, KY and the USACE will be required. A draft agreement has been prepared utilizing the 
model water storage agreement and is included as Appendix A. 

9 Public Agency Review 
Table 15 lists stakeholders who were contacted with initial scoping letters and will be provided with a 
notice of availability to review the draft EA and unsigned FONSI. Coordination was initiated with a 
scoping notice for the proposed reallocation on June 23, 2021. This EA and an unsigned FONSI will also 
be circulated to the stakeholders, as well as posted on social media, the district website and advertised 
in Morehead’s local newspaper (The Daily Independent), for a 30-day public review pursuant to the 
requirements set out in 40 C.F.R. § 6.203. All comments received during the 30-day review period will be 
added to Appendix C. Comments will be summarized and responded to in this section, with a description 
of any changes made to the document.  



 

54 
Cave Run Lake, Kentucky  Water Supply Reallocation Report 
  and Integrated Environmental Assessment 

Table 15- List of Contacts for Initial Scoping Letters and Notice of Availability. 

 

10 Environmental Compliance 
Compliance is in progress with environmental laws and regulations required for the preferred 
alternative, as identified below and shown in Table 16. 

U.S. Fish and Wildlife Service, Kentucky Field Office
Environmental Protection Agency, Region 4 Office
U.S. Geological Survey Ohio-Kentucky-Indiana Water Science Center 
National Resource Conservation Service, Kentucky Office
Kentucky Department of Fish and Wildlife Resources
Office of Kentucky Nature Preserves
Kentucky Heritage Council
Kentucky State Historic Preservation Officer
Kentucky Division of Water
Kentucky Department for Natural Resources
Kentucky Division for Air Quality
Kentucky Division of Waste Management
Kentucky Transportation Cabinet
The Nature Conservancy of Kentucky 
The Sierra Club, Kentucky Chapter
Kentucky Environmental Foundation
Kentucky Heartwood
Kentucky Waterways Alliance
Kentucky Resources Council
River Fields
Shawnee Tribe
Cheroke Nation
Eastern Shawnee
Absentee Shawnee Tribe
United Keetoowah Band of Indians
Eastern Band of Cherokee Indians
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Table 16- Environmental Compliance Status. 

Statute/Executive Order Status 
Clean Air Act Compliant 
Clean Water Act Compliant 
Endangered Species Act Compliant 
Federal Water Project Recreation Act of 1965 (PL 89-72) Compliant 
Fish and Wildlife Coordination Act In Progress 
Migratory Bird Treaty Act Compliant 
National Environmental Policy Act In Progress 
National Historic Preservation Act Compliant 
Resource Conservation and Recovery Act Compliant 
EO 11988 Floodplain Management Compliant 
EO 11990 Protection of Wetlands Compliant 
EO 12898 Environmental Justice in Minority Populations and Low-
Income Populations 

Compliant 

EO 13122 Invasive Species Compliant 
EO 13693 Planning for Federal Sustainability in the Next Decade 
(Climate Impacts) 

Compliant 

 

    10.1  Clean Water Act 
The preferred alternative would result in impacts to Waters of the United States, caused by construction 
actions of the MUPB, and would be subject to regulation under the Clean Water Act. Impacts to surface 
waters would not be significant and would not require mitigation. Permitting requirements under 
section 401 and 404 of the Clean Water Act could be met using Nationwide Permit 58 with all conditions 
of the nationwide permit being met. Additionally, since the project area is greater than one acre a 
NPDES permit would be acquired by the MUPB prior to construction.  

    10.2  Floodplain Management (EO 11988) 
EO 11988 (February 10, 1978) outlines the responsibilities of Federal agencies in the role of floodplain 
management. In accordance with this EO, USACE is required to evaluate the potential effects of actions 
on floodplains and not undertake actions that directly induce growth in the floodplain, unless no 
practical alternative exists. Construction of structures and facilities on floodplains must incorporate 
flood proofing and other accepted flood protection measures. Agencies must attach appropriate use 
restrictions to property proposed for lease, easement, right-of-way, or disposal to non-Federal public or 
private parties. 

    10.3  Fish and Wildlife Coordination Act  
The Fish and Wildlife Coordination Act (FWCA) requires the USACE to coordinate water resource 
projects with the USFWS and the Kentucky Department of Fish and Wildlife Resources (KDFWR). As an 
operation and maintenance action, coordination was initiated with a scoping notice for the proposed 
reallocation on June 25, 2021. The USFWS responded on August 25, 2021 with a planning assistance 
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letter and stated that the USFWS has and would continue to participate in interagency meetings with 
the USACE to assist in evaluating impacts of alternatives developed, as well as assist in evaluating 
impacts to endangered species. See appendix C for correspondence with the USFWS. The agencies will 
also have the opportunity to comment on this EA and comments will be included in the same appendix 
in the final draft.  

    10.4  Endangered Species Act  
Section 7 of the Endangered Species Act (16 U.S.C. § 1536) states that all Federal departments and 
agencies shall, in consultation with and with the assistance of the Secretary of the Interior (Secretary), 
ensure that any actions authorized, funded, or carried out by them do not jeopardize the continued 
existence of any threatened or endangered (T&E) species, or result in the destruction or adverse 
modifications of habitat of such species which is determined by the Secretary to be critical. This EA 
represents the assessment and findings regarding the proposed reallocation of storage space from the 
conservation pool of Cave Run Lake and serves at the Biological Assessment with a determination of no 
effect to the gray bat (Myotis grisescens), Indiana bat (Myotis sodalis), Virginia big-eared bat 
(Corynorhinus townsendii virginianus), northern long-eared bat (Myotis septentrionalis), clubshell 
(Pleurobema clava), fanshell (Cyprogenia stegaria), northern riffleshell (Epioblasma torulosa rangiana), 
pink mucket (Lampsilis abrupta), purple cat’s paw (Epioblasma obliquata obliquata), rabbitsfoot 
(Quadrula cylindrica cylindrica), rough pigtoe (Pleurobema plenum), sheepnose mussel (Plethobasus 
cyphyus), or snuffbox mussel (Epioblasma triquetra). There is no designated critical habitat within the 
project area, therefore, no effects are expected from implementation of the preferred alternative. 

    10.5  National Historic Preservation Act 
Section 106 of the National Historic Preservation Act of 1966 (NHPA), as amended (GPO 2021), and its 
implementing regulations at 36 C.F.R. Part 800, require consideration of cultural resources prior to a 
federal undertaking and requires consultation with the Kentucky State Historic Preservation Office 
(SHPO), federally recognized tribes with a connection to the project location, and other consulting 
parties defined at 36 C.F.R. §800.3. The NHPA only affords protection to sites, buildings structures, 
objects, or landscapes listed in or determined eligible for listing in the NRHP. The USACE has 
determined, in accordance with 36 C.F.R. § 800.4(d)(1) of the NHPA, no historic properties will be 
affected by the preferred alternative. The USACE coordinated the results of the archaeological and 
cultural historic surveys of preferred alternative with the SHPO, the Shawnee Tribe of Oklahoma, the 
Absentee Shawnee Tribe of Oklahoma, the Eastern Shawnee Tribe of Oklahoma, the Eastern Band of 
Cherokee Indians, the Cherokee Nation, and the United Keetoowah Band of Cherokee Indians in 
Oklahoma on July 22, 2021. The USACE made the determination that no historic properties would be 
affected by the preferred alternative. The Kentucky Heritage Council responded in a letter dated August 
19, 2021 with the recommendation that Alternative RCP-3 would not adversely affect significant 
archaeological deposits or above ground structures and that the preferred alternative can proceed as 
planned. The Eastern Shawnee Tribe of Oklahoma responded in a letter that the preferred alternative 
would have no adverse effect to sites of interest to the Eastern Shawnee (Appendix C).  
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    10.6  Environmental Justice (EO 12898) 
EO 12898, “Federal Actions to Address Environmental Justice in Minority Populations and Low Income 
Populations,” was signed on February 11, 1994. The order requires Federal agencies to promote 
“nondiscrimination in Federal programs substantially affecting human health and the environment.” In 
response to this direction, Federal agencies must identify and address disproportionately high and 
adverse human health or environmental effects of their programs, policies, and activities on minority 
and low-income populations. None of the considered alternatives would result in human health effects 
that are disproportionately high or adverse to any poverty area or minority population in the project 
area. Project resources are available for use by all members of the general public. 

    10.7  Clean Air Act 
The USEPA defines ambient air in 40 C.F.R. Part 50 as “that portion of the atmosphere, external to 
buildings, to which the general public has access.” In compliance with the Clean Air Act (CAA) and the 
1977 and 1990 Amendments (CAAA), the USEPA has promulgated ambient air quality standards and 
regulations. The National Ambient Air Quality Standards (NAAQS) were enacted for the protection of the 
public health and welfare. To date, the USEPA has issued NAAQS for six criteria pollutants:  carbon 
monoxide, sulfur dioxide, particles with an aerodynamic diameter less than or equal to a nominal 10 
micrometers, ozone, nitrogen dioxide, and lead. Areas that are below the standards are in “attainment,” 
while those that equal or exceed the standards are in “non-attainment.” 

The CAA and CAAA require the USACE to comply with all applicable parts of these acts and applicable 
standards. The project area is currently in attainment for air quality. The USACE preferred alternative 
would not impact the attainment status and would be in compliance with the CAA Conformity Rule. 

    10.8  Farmland Protection Policy Act 
The Farmland Protection Policy Act is intended to minimize the impact Federal programs have on the 
unnecessary and irreversible conversion of farmland to nonagricultural uses and assures, that to the 
extent possible, federal programs are administered to be compatible with state, local, and private 
programs and policies to protect farmland. Prime farmlands and farmlands of statewide and local 
importance do exist along the Cave Run Lake, downstream of the Cave Run Lake. However, the 
reallocation of 3,319 acre-feet of storage space from the conservation pool would not have any effect 
on these farmlands.  

    10.9  Protection of Wetlands (EO 11990) 
The purpose of EO 11990 is to "minimize the destruction, loss or degradation of wetlands and to 
preserve and enhance the natural and beneficial values of wetlands". The preferred alternative would 
not require any placement of fill into wetlands, dredging of wetlands, or any other physical or chemical 
changes to existing wetlands.  

    10.10 Protection and Enhancement of the Cultural Environment (EO 11593) 
This EO requires that the Federal Government shall provide leadership in preserving, restoring, and 
maintaining the historic and cultural environment of the Nation when an undertaking deals with historic 
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properties on federal property or under federal control. The USACE has determined, in accordance with 
36 C.F.R. § 800.4(d)(1) of the NHPA, no historic properties will be affected by the preferred alternative. 

    10.11  Protection of Children from Environmental Health Risks and Safety 
Risks. (EO 13045) 
This EO requires each Federal agency: (a) shall make it a high priority to identify and assess 
environmental health risks and safety risks that may disproportionately affect children; and (b) shall 
ensure that its policies, programs, activities, and standards address disproportionate risks to children 
that result from environmental health risks or safety risks. Implementation of the preferred alternative 
would not create a disproportionate environmental health or safety risk for children. 

    10.12  Consultation and Coordination with Indian Tribal Governments (EO 
13175) 
EO 13175 ensures that all Executive departments and agencies consult with Indian tribes and respect 
tribal sovereignty as they develop policy on issues that impact Indian communities. Coordination with 
the SHPO and all federally recognized tribes has occurred and signifies compliance with this EO. 

11 Conclusions 
The USACE has determined that storage in the reservoir can be reallocated from Cave Run Lake to meet 
the City of Morehead’s needs without impacting the authorized purposes for which Cave Run Lake is 
operated. Based on the data and analysis provided herein,  and pursuant to the Water Supply Act of 
1958, as amended (Title III of Pub. L. No. 85-500), it is recommended to reallocate 3,319 acre-feet of 
storage at Cave Run Lake, KY from the conservation storage to M&I water supply. Reallocation, as 
described in Section 8 of this report, is considered the most acceptable, complete, effective, and 
efficient means to satisfy the current and projected water demands for the City of Morehead, KY.  
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12   Recommendation 
Based on the data and analysis provided herein, and upon the results of the National Environmental 
Policy Act compliance and expected signed Finding of No Significant Impacts, and pursuant to the Water 
Supply Act of 1958, as amended (Title III of Public Law No. 85-500), it is recommended to reallocate 
3,319 acre-feet at Cave Run Lake from the conservation pool to M&I water supply. The value of the 
3,319 acre-feet of storage is estimated at $2,635,465 based on the updated cost of storage. In addition 
to the updated cost of storage, the City of Morehead, KY will also be responsible for their proportional 
shares of the annual Operation and Maintenance (O&M) costs and ad hoc Repair, Rehabilitation, and 
Replacement (RRR) costs, including costs for dam safety. This proportional share has been determined 
to equal 0.592, by application of the Use of Facilities Methodology. Following finalization of this IFR/EA, 
a new water supply storage agreement between the City of Morehead, KY and the U.S. Army Corps of 
Engineers will be required. A draft agreement has been drafted utilizing the model water storage 
agreement and is included as Appendix A. This reallocation is considered the most efficient means to 
satisfy the current and projected demands for the City of Morehead, KY.  

 

         __________________________ 

         Eric D. Crispino 
         Colonel, U.S. Army 
         Louisville District Commander 
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WATER STORAGE AGREEMENT 
BETWEEN THE DEPARTMENT OF THE ARMY 

AND 
THE CITY OF MOREHEAD, KENTUCKY 

FOR 
REALLOCATED WATER STORAGE SPACE IN CAVE RUN LAKE, KENTUCKY  

 
THIS AGREEMENT, entered into this         day of                   , 20      , by and between THE 

DEPARTMENT OF THE ARMY (hereinafter called the "Government") represented by the District 
Engineer executing this agreement, and the City of Morehead, Kentucky (hereinafter called the "User"*); 
 
WITNESSETH THAT: 
 

WHEREAS, the Flood Control Act of 1936 (Public Law 738, 74th Congress, 1st Session), 
authorized the construction, operation, and maintenance of the Cave Run Lake on Licking River, 
Kentucky, (hereinafter called the "Project"); and 
 

WHEREAS, the User desires to enter into an agreement with the Government for the use of 
storage for municipal and industrial water supply added to the Project by reallocation, and for payment of 
the cost thereof in accordance with the provisions of the Water Supply Act of 1958, as amended (43 
U.S.C. 390b-f); and 
 

WHEREAS, the User as shown in Exhibit “A”, attached to and made a part of this agreement, is 
empowered to enter into an agreement with the Government and is vested with all necessary powers of 
accomplishment of the purposes of this agreement. 
 

 
NOW, THEREFORE, the Government and the User agree as follows: 
 
 

ARTICLE 1 - Water Storage Space. 
 

a.  Project Modification.  The Government, subject to the directions of Federal law and any 
limitations imposed thereby, shall modify the allocation of storage space in the Project so as to include 
therein space for the storage of water by the User. 
 

b.  Rights of User. 
 

(l).  The User shall have the right to utilize an undivided 1.86 percent (estimated to contain 3,319         
acre-feet after adjustment for sediment deposits) of the usable conservation storage space in the Project 
(see column (5) of Exhibit B-1) between elevations 720.0 feet and 724.0 feet above National Geodetic 
Vertical Datum (NGVD), which is estimated to contain 178,854 acre-feet after adjustment for sediment 
deposits.  The User’s storage space is to be used to impound water for present demand or need for 
municipal and industrial water supply.  
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(2).  The User shall have the right to withdraw water from the lake, or to request releases to be 

made by the Government through the outlet works of the Project, subject to the provisions of Article lc 
and to the extent the aforesaid storage space will provide; and shall have the right to construct all such 
works, plants, pipelines, and appurtenances as may be necessary and convenient for the purpose of 
diversion or withdrawals, subject to the approval of the District Engineer as to design and location.  The 
grant of an easement for right-of-way, across, in and upon land of the Government at the Project shall be 
by a separate instrument in a form satisfactory to the Secretary of the Army, under the authority of and in 
accordance with the provisions of 10 U.S.C. 2668 and such other authorities as may be necessary. Subject 
to the conditions of such easement, the User shall have the right to use so much of the Project land as may 
reasonably be required in the exercise of the rights and privileges granted under this agreement. 
 

c.  Rights Reserved.  The Government reserves the right to control and use all storage in the 
Project in accordance with authorized Project purposes.  The Government further reserves the right to 
take such measures as may be necessary in the operation of the Project to preserve life and/or property, 
including the right not to make downstream releases during such periods of time as are deemed necessary, 
in its sole discretion, to inspect, maintain, or repair the Project. 
 

d.  Quality or Availability of Water.  The User recognizes that this agreement provides storage 
space for raw water only.  The Government makes no representations with respect to the quality or 
availability of water and assumes no responsibility therefor, or for the treatment of the water. 
 

e.  Sedimentation Surveys. 
 

(1).  Sedimentation surveys will be made by the District Engineer during the term of this 
agreement at intervals not to exceed fifteen (15) years unless the District Engineer determines that such 
surveys are unnecessary.  When, in the opinion of the District Engineer, the findings of such survey 
indicate any Project purpose will be affected by unanticipated sedimentation distribution, there shall be an 
equitable redistribution of the sediment reserve storage space among the purposes served by the Project 
including municipal and industrial water supply, recognizing that the Project will continue to be regulated 
to reduce flooding downstream from the dam.  Adjusted pool elevations will be rounded to the nearest 
one-half foot.  Such findings and the storage space allocated to municipal and industrial water supply 
shall be defined and described as an exhibit, which will be made a part of this agreement, and the water 
control manual will be modified accordingly. 
 

(2).  The Government assumes no responsibility for deviations from estimated rates of 
sedimentation, or the distribution thereof.  Such deviations may cause unequal distribution of sediment 
reserve storage greater than estimated, and/or encroachment on the total storage at the Project. 

 
ARTICLE 2 - Regulation of and Right to Use of Water.  The regulation of the use of water withdrawn or 
released from the aforesaid storage space shall be the sole responsibility of the User.  The User has the 
full responsibility to acquire in accordance with State laws and regulations, and, if necessary, to establish 
or defend, any and all water rights needed for utilization of the storage provided under this agreement.  
The Government shall not be responsible for diversions by others, nor will it become a party to any 
controversies involving the use of the storage space by the User except as such controversies may affect 
the operations of the Project by the Government. 
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ARTICLE 3 - Operation and Maintenance.  The Government shall operate and maintain the Project and 
the User shall pay to the Government a share of the costs of such operation and maintenance as provided 
in Article 5c.  The User shall be responsible for operation and maintenance of all installations and 
facilities which it may construct for the diversion or withdrawal of water, and shall bear all costs of 
construction, operation and maintenance of such installations and facilities. 
 
ARTICLE 4 - Measurement of Withdrawals and Releases.  The User agrees to furnish and install, without 
cost to the Government, suitable meters or measuring devices satisfactory to the District Engineer for the 
measurement of water which is withdrawn from the Project by any means other than through the Project 
outlet works.  The User shall furnish to the Government monthly statements of all such withdrawals.  
Prior to the construction of any facilities for withdrawal of water from the Project, the User will obtain the 
District Engineer's approval of the design, location and installation of the facilities including the meters or 
measuring devices.  Such devices shall be available for inspection by Government representatives at all 
reasonable times. Releases from the water supply storage space through the Project outlet works shall be 
made in accordance with written schedules furnished by the User and approved by the District Engineer 
and shall be subject to Article lc.  The measure of all such releases shall be by means of a rating curve of 
the outlet works, or by such other suitable means as may be agreed upon prior to use of the water supply 
storage space. 
 
ARTICLE 5 - Payments.  In consideration of the right to utilize the aforesaid storage space in the Project 
for municipal and industrial water supply purposes, the User shall pay the following sums to the 
Government: 
 
 a.  First Cost of Storage.   
 

(1).  The User shall repay to the Government, at the times as hereinafter specified, the amounts 
stated below which, as shown in Exhibit B-II attached to and made a part of this agreement, constitute the 
entire actual amount of the first cost of storage allocated to the water storage right acquired by the User 
under this agreement.  The amount of the cost is based on updated cost of storage.  The costs shown in 
Exhibit B are for 3,319 acre-feet of storage space.  The interest rate to be used for purposes of computing 
interest on the unpaid balance will be the yield rate adjusted at five-year intervals as determined by the 
Secretary of the Treasury on the basis set forth in Section 932 of the 1986 Water Resources Development 
Act.  For this agreement, the starting interest rate shall be that rate in effect at the time the agreement is 
approved.  For FY 2021, such rate is 1.75 percent.  Should the agreement not be signed in FY 2021, the 
amounts due herein will be adjusted to reflect the application of the appropriate rate.  
 

(2).  The cost allocated to the storage space indicated in Article 1b(1) is currently estimated at 
$2,635,465.78 on the basis of the costs presented in Exhibit B-II.  These costs shall be repaid within the 
life of the Project in not to exceed 30 years from the date this agreement is executed by the Secretary of 
the Army or his duly authorized representative. The payments shall be in equal consecutive annual 
installments, adjusted at 5-year intervals as shown in Exhibit "C".  The first payment shall be due and 
payable within 30 days after the User is notified by the District Engineer that this agreement is executed.  
Annual installments thereafter will be due and payable on the anniversary date of the date of notification.  
Except for the first payment, which will be applied solely to the retirement of principal, all installments 
shall include accrued interest on the unpaid balance at the rate provided above.  The last annual 
installment shall be adjusted upward or downward when due to assure repayment of all of the first cost of 
storage allocated to the storage within 30 years from the above date. 
 

b.  Repair, Rehabilitation, and Replacement (RR&R) Costs.  The User will be required to pay 



 

 
4 

 

0.592 percent of the cost of joint-use RR&R of Project features.  Payment of these costs shall be made 
either incrementally during construction or in lump sum (including interest during construction) upon 
completion of construction.  
 

c.  Annual Operation and Maintenance (O&M) Expense. 
 

 The User will be required to pay 0.592 percent of the annual experienced joint-use O&M 
expense of the Project. 
 

  Payments for O&M expense are due and payable in advance on the date for payment of the first 
cost of storage as set forth in Article 5a(2) and shall be based on O&M expense for the Project in the 
Government fiscal year most recently ended.  The amount of each annual payment will be the actual 
experienced O&M expense (allocated joint-use) for the preceding fiscal year or an estimate thereof when 
actual expense information is not available. 

 
d.  Prepayment.  The User shall have the right at any time to prepay the indebtedness under this 

Article in whole or in part, with accrued interest thereon to the date of such prepayment. 
 

e.  Delinquent Payments.  Any delinquent payment owed by the User shall be charged interest at 
the Current Value of Funds Rate as determined by the Secretary of the Treasury that is applicable on the 
date that the payment became delinquent, with such penalty charge and administrative fee as may be 
required by Federal law or regulation.  This provision shall not be construed as giving the User a choice 
of either making payments when due or paying interest, nor shall it be construed as waiving any other 
rights of the Government, at law or in equity, which might result from any default by the User. 
 
ARTICLE 6 - Duration of Agreement.  This agreement shall become effective when signed by the 
Secretary of the Army or his duly authorized representative and shall continue in full force and effect for 
the life of the Project. 
 
ARTICLE 7 - Permanent Rights to Storage.  Upon completion of payments by the User, as provided in 
Article 5a herein, the User shall have a permanent right, under the provisions of the Act of 16 October 
1963 (Public Law 88-140, 43 U.S.C. 390e), to the use of the water supply storage space in the Project as 
provided in Article 1, subject to the following: 
 
  a.  The User shall continue payment of annual operation and maintenance costs allocated to water 
supply. 
 

b.  The User shall bear the costs allocated to water supply of any necessary reconstruction, 
rehabilitation, or replacement of Project features which may be required to continue satisfactory operation 
of the Project.  The District Engineer will establish such costs and repayment arrangements shall be in 
writing in accordance with the terms and conditions set forth in Article 5b for reconstruction, 
rehabilitation, and replacement costs, and be made a part of this agreement. 
 

c.  Upon completion of payments by the User as provided in Article 5a, the District Engineer 
shall redetermine the storage space for municipal and industrial water supply in accordance with the 
provisions of Article 1e.  Such redetermination of reservoir storage capacity may be further adjusted from 
time to time as the result of sedimentation resurveys to reflect actual rates of sedimentation and the 
exhibit revised to show the revised storage space allocated to municipal and industrial water supply. 
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d.  The permanent rights of the User under this agreement shall be continued so long as the 

Government continues to operate the Project.  In the event the Government no longer operates the Project, 
such rights may be continued subject to the execution of a separate agreement or additional supplemental 
agreement providing for: 
 

(1).  Continued operation by the User of such part of the facility as is necessary for utilization of 
the water supply storage space allocated to it; 
 

(2).  Terms which will protect the public interest; and, 
 

(3).  Effective absolvement of the Government by the User from all liability in connection with 
such continued operation. 
 
ARTICLE 8 - Release of Claims.  The User shall hold and save the Government, including its officers, 
agents and employees harmless from liability of any nature or kind for or on account of any claim for 
damages which may be filed or asserted as a result of the storage in the Project, or withdrawal or release 
of water from the Project, made or ordered by the User or as a result of the construction, operation, or 
maintenance of the water supply facilities and appurtenances thereto owned and operated by the User 
except for damages due to the fault or negligence of the Government or its contractors. 
 
ARTICLE 9 - Transfers and Assignments.  
  

a.  The User shall not transfer or assign this agreement nor any rights acquired thereunder, nor 
suballot said water supply storage space or any part thereof, nor grant any interest, privilege or license 
whatsoever in connection with this agreement, without the approval of the Secretary of the Army, or his 
duly authorized representative provided that, unless contrary to the public interest, this restriction shall 
not be construed to apply to any water that may be obtained from the water supply storage space by the 
User and furnished to any third party or parties, nor any method of allocation thereof. 
 

b.  Regarding approval of assignments, references to restriction of assignments shall not apply to 
any transfer or assignment to the United States Department of Agriculture, Rural Economic Community 
Development (RECD), formerly Farmers Home Administration, or its successor agency, or nominee, 
given in connection with the pledging of this water storage agreement as security for any loans or arising 
out of the foreclosure or liquidation of said loans.  The User will notify the Corps in writing 15 days prior 
to applying for a RECD loan.  A copy of the final loan instrument will be furnished to the Corps for their 
record. 
 
ARTICLE 10 - Officials Not to Benefit.  No member of or delegate to Congress, or Resident 
Commissioner, shall be admitted to any share or part of this agreement, or to any benefit that may arise 
therefrom; but this provision shall not be construed to extend to this agreement if made with a corporation 
for its general benefit. 
 
ARTICLE 11 - Covenant Against Contingent Fees.  The User warrants that no person or selling agency 
has been employed or retained to solicit or secure this agreement upon an agreement or understanding for 
a commission, percentage, brokerage, or contingent fee, excepting bona fide employees or bona fide 
established commercial or selling agencies maintained by the User for the purpose of securing business.  
For breach or violation of this warranty the Government shall have the right to annul this agreement 
without liability or in its discretion to add to the price or consideration, or otherwise recover the full 
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amount of such commission, percentage, brokerage, or contingent fee. 
 
ARTICLE 12 - Environmental Quality.  During any construction, operation, and maintenance by User of 
any facilities, specific actions will be taken to control environmental pollution which could result from 
such activity and to comply with applicable Federal, State, and local laws and regulations concerning 
environmental pollution.  Particular attention should be given to: 
 

a.  Reduction of air pollution by control of burning, minimization of dust, containment of 
chemical vapors, and control of engine exhaust gases, and of smoke from temporary heaters; 
 

b.  Reduction of water pollution by control of sanitary facilities, storage of fuels and other 
contaminants, and control of turbidity and siltation from erosion;  
 

c.  Minimization of noise levels; 
 

d.  On-site and off-site disposal of waste and spoil; and, 
 

e.  Prevention of landscape defacement and damage. 
 
ARTICLE 13 - Federal and State Laws. 
 
a.  Compliance.  In acting under its rights and obligations hereunder, the User agrees to comply with all 
applicable Federal and State laws and regulations, including but not limited to:  40 U.S.C. 3141-3148 and 
40 U.S.C. 3701-3708 (revising, codifying and enacting without substantive change the provisions of the 
Davis-Bacon Act (formerly 40 U.S.C. 276a et seq.), the Contract Work Hours and Safety Standards Act 
(formerly 40 U.S.C. 327 et seq.), the Copeland Anti-Kickback Act (formerly 40 U.S.C. 276c)), and the 
applicable provisions of the Uniform Relocation Assistance and Real Property Acquisition Policies Act of 
1970, Public Law 91-646, as amended (42 U.S.C. 4601-4655). 
 

b.  Civil Rights Act.  The User furnishes, as part of this agreement, an assurance (Exhibit D) that 
it will comply with Title VI of the Civil Rights Act of 1964 (78 Stat. 241, 42 U.S.C. 2000d, et seq.) and 
Department of Defense Directive 5500.11 issued pursuant thereto and published in Part 195 of Title 32, 
Code of Federal Regulations. 
 

c.  Regulatory Program.  Any discharges of water or pollutants into a navigable stream or 
tributary thereof resulting from the User's facilities and operations undertaken under this agreement shall 
be performed only in accordance with applicable Federal, State, and local laws and regulations. 
 

d.  Lobbying Activities.  The User furnishes, as part of this agreement, a certification (Exhibit E 
and if applicable, Standard Form-LLL “Disclosure of Lobbying Activities”) that it will comply with Title 
31 U.S.C. Section 1352 of the limitation on use of appropriated funds to influence certain Federal 
contracting and financial transactions (Public Law 101-121, October 23, 1989) and Federal Acquisition 
Regulation 52.203-12 issued pursuant thereto. 
 
ARTICLE 14 - Definitions.   
 

a.   First cost of storage.  This is the cost assigned to the Users right to the storage space in the 
project.  In this Agreement, the first cost of storage was developed by the updated cost of storage method 
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and is summarized in Exhibit B-II. 
 

b.  Interest Payments. 
 

(1).  Interest on the unpaid balance.  When the Project cost is amortized, this is the interest on the 
unpaid balance (see Exhibit C).  When payments are made in “lump sum,” there is no amortization 
schedule and therefore, no “interest on the unpaid balance.” 
 

c.  Specific costs.  The costs of Project features normally serving only one particular Project 
purpose.  
 

d.  Joint-use costs.  The costs of features used for any two or more Project purposes. 
 

e.  Annual operation and maintenance (O&M) expense.  Annual expenses funded under the 
O&M, General account.  These expenses include the day-to-day costs to operate and maintain the Project 
as well as O&M costs which are not capitalized. 
 

f.  Repair, rehabilitation and replacement (RR&R) costs.  Costs funded in part under the 
Operation and Maintenance, General, or Construction, General accounts but not associated with first cost 
of storage.  Such expenditures are for costly, infrequent work and are intended to ensure continued 
satisfactory operation of the Project.  For the purposes of this agreement the term “reconstruction” used in 
Article 8 “Permanent Rights to Storage” shall be included in this definition of repair, rehabilitation and 
replacement; repayment of those costs shall be the same as described in Article 5b.   
 

g.  Fiscal Year.  Refers to the Government's fiscal year.  This year begins on 1 October and ends 
on 30 September.  
 

h.  Life of the Project.  This is the physical life of the Project. 
 

i. District Engineer.  Refers to the District Engineer of the Louisville District of the United States 
Army Corps of Engineers, or his/her successor or designee. 

 
 
 

IN WITNESS WHEREOF, the parties have executed this agreement as of the day and year first 
above written. 
 
 
THE DEPARTMENT OF THE ARMY  CITY OF MOREHEAD, KENTUCKY 
 
 
 
____________________________  ________________________________ 
Eric D. Crispino    Laura White-Brown 
Colonel, U.S. Army    Mayor 
Louisville District Commander   City of Morehead, Kentucky 
 
 
DATE:______________________  DATE:__________________________ 
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[Necessary approvals and countersignatures required by State and local law with respect to execution on behalf of 
the User must be ascertained by the District Engineer and his Counsel and added to the signature block.] 
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EXHIBIT A: CERTIFICATION 

 
 
I, Joyce Planck Stevens, Attorney for the City of Morehead, Kentucky, have reviewed the 

foregoing agreement executed by Mayor Laura White-Brown, and as principal legal officer 

of/for the City of Morehead, Kentucky, certify that the City of Morehead, Kentucky, is legally 

and financially capable of entering into the contractual obligations contained in the foregoing 

agreement and that, upon acceptance by the Department of the Army, it will be legally 

enforceable. 

 

Given under my hand, this                day of _________20____. 

 

                                                                                 

                                        Joyce Planck Stevens 

       Attorney for the City of Morehead, Kentucky 
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 EXHIBIT B: COST COMPUTATIONS 
 

I - LAKE STORAGE 
 

 
 
Notes: 
1/ Storage remaining after 100 years of sedimentation from the date the project is operational and does not 
include dead storage and/or storage set aside for hydropower head. 
2/ Used to compute the Users cost (see Exhibits B-II and B-III). 
3/ This percent is used to compute the Users storage space (see Article 1b(1)). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Feature Usable
Storage Usable Conservation 

(acre-feet) 1/ Storage 2/ Storage 3/
(1) (3) (4) (5)

Flood Control 730 765 391,490 69.814
Conservation 700 730 178,854 31.895 100
     Water Supply
         West Liberty, KY 264 0.041 0.15
         Cave Run Water, KY 536 0.096 0.30
         Morehead, KY 3,319 0.592 1.86

Total Usable Storage 560,760 100

Elevation Percent of
(feet, NGVD)

(2)
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 II -  FIRST COST TO BE REPAID BY THE USER  
FOR THE REALLOCATED STORAGE SPACE 

 
 

  

A. Total Actual Joint-Use Costs $51,201,000

B. Total Updated Joint-Use Costs  1/ $445,273,815.20

Percent of Total Storage Allocated to Water Supply =

Total Water Supply Storage 3,319 acre-feet
Total Usable Project Storage 560,760 acre-feet

C. Updated Joint-Use Cost Allocated to Water Supply
$2,635,465.78

( $445,273,815.20 x 0.59188% = $2,635,465.78 )

D. Procedure for Calculating Annual Operation and Maintenance (O&M) Cost for Water Supply:

Example Calculation - 
Annual O&M Payment (Water Supply) = Actual Experienced FY20 Joint-Use O&M Cost for Project   

x Percent of Total Storage Allocated to Water Supply

= $1,130,273 x 0.59188% = $6,689.81   2/

E. Procedure for Calculating Ad Hoc Repair, Replacement, and Rehabilitation (RRR) Cost for Water Supply:

RRR Payment (Water Supply) = Actual Experienced RRR Joint-Use Cost for Project
x Percent of Total Storage Allocated to Water Supply

= RRR Joint-Use Cost x 0.59188% = User's Proportionate Share

1/ FY22 price levels
2/ Represents first year annual O&M payment for water supply for an agreement executed between

October 1, 2021 and September 30, 2022 (Fiscal Year 2022)

= = 0.59188%

CAVE RUN LAKE, KENTUCKY
ALLOCATION OF COSTS FOR WATER SUPPLY

UPDATED COST OF STORAGE
FOR 3,319 ACRE-FEET
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 EXHIBIT B: (Continued) 
 

 III - TOTAL ANNUAL COST TO USER 
FOR THE REALLOCATED WATER SUPPLY STORAGE 

 
Item Type of Use Computation Cost 

Interest and 
amortization 

Total cost of storage space 
acquired by the User as 
determined in Exhibit B-II. 

$445,273,815.20 x 0.592 factor 
based on 30 payments, of which 
30 payments are at interest rate of 
1.75%. 

$111,712.00 

Operation and 
maintenance 1/ Joint-use actual for FY20  

0.592% 2/ x $1,130,273 $6,689.81 

Repair, 
rehabilitation and 
replacement 3/ 

Joint-use 0.592% 2/ x $VALUE $VALUE 

 
Notes: 
1/  Payment due and payable on the date specified in Article 5(a)(2). 
 
2/  Percent of Users share of the Usable storage space in the project (column (4) of exhibit B-I). 
 
3/  Repair, rehabilitation and replacement costs are payable only when incurred as specified in Article 5(b).  
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EXHIBIT C: AMORTIZATION SCHEDULE PRESENT DEMAND  
 
TOTAL COST:   $2,635,465.78                          
NUMBER OF PAYMENTS:  30                
INTEREST RATE, PERCENT 2/   1.75%   
  

 

Payment Interest Total Balance
Number 1.750% Principal Payment Due

$2,635,465.78
1 $0.00 $111,712.00 $111,712.00 $2,523,753.78
2 $44,165.69 $67,546.31 $111,712.00 $2,456,207.47
3 $42,983.63 $68,728.37 $111,712.00 $2,387,479.10
4 $41,780.88 $69,931.12 $111,712.00 $2,317,547.98
5 $40,557.09 $71,154.91 $111,712.00 $2,246,393.07
6 $39,311.88 $72,400.12 $111,712.00 $2,173,992.95
7 $38,044.88 $73,667.12 $111,712.00 $2,100,325.83
8 $36,755.70 $74,956.30 $111,712.00 $2,025,369.53
9 $35,443.97 $76,268.03 $111,712.00 $1,949,101.50

10 $34,109.28 $77,602.72 $111,712.00 $1,871,498.78
11 $32,751.23 $78,960.77 $111,712.00 $1,792,538.01
12 $31,369.42 $80,342.58 $111,712.00 $1,712,195.43
13 $29,963.42 $81,748.58 $111,712.00 $1,630,446.85
14 $28,532.82 $83,179.18 $111,712.00 $1,547,267.67
15 $27,077.18 $84,634.82 $111,712.00 $1,462,632.85
16 $25,596.07 $86,115.93 $111,712.00 $1,376,516.92
17 $24,089.05 $87,622.95 $111,712.00 $1,288,893.97
18 $22,555.64 $89,156.36 $111,712.00 $1,199,737.61
19 $20,995.41 $90,716.59 $111,712.00 $1,109,021.02
20 $19,407.87 $92,304.13 $111,712.00 $1,016,716.89
21 $17,792.55 $93,919.45 $111,712.00 $922,797.44
22 $16,148.96 $95,563.04 $111,712.00 $827,234.40
23 $14,476.60 $97,235.40 $111,712.00 $729,999.00
24 $12,774.98 $98,937.02 $111,712.00 $631,061.98
25 $11,043.58 $100,668.42 $111,712.00 $530,393.56
26 $9,281.89 $102,430.11 $111,712.00 $427,963.45
27 $7,489.36 $104,222.64 $111,712.00 $323,740.81
28 $5,665.46 $106,046.54 $111,712.00 $217,694.27
29 $3,809.65 $107,902.35 $111,712.00 $109,791.92
30 $1,921.36 $109,791.92 $111,713.28 $0.00

Total $715,895.50 $2,635,465.78 $3,351,361.28

Costs of $2,635,465.78 - Cave Run Lake

Schedule of Annual Principal and Interest Payments
For Water Supply Based on Total Allocated Investment
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Notes: 
 
1/ An amortization schedule is applicable to those projects which will be repaid over time in lieu of during 
construction.    
 
2/ In accordance with Section 932 of the Water Resources Development Act of 1986, this interest rate will 
be adjusted at five year intervals throughout the repayment period.  The rate is the yield rate as determined 
by the Secretary of the Treasury plus 1/8 %.   
 
3/ The last payment will be adjusted upward or downward to assure all costs are repaid within 30 years of 
approval of the agreement.  
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EXHIBIT D: ASSURANCE OF COMPLIANCE 
                                         
 
 
ASSURANCE OF COMPLIANCE WITH THE DEPARTMENT OF DEFENSE DIRECTIVE 
UNDER TITLE VI OF THE CIVIL RIGHTS ACT OF 1964, AS AMENDED; THE AGE 
DISCRIMINATION ACT OF 1975; AND THE REHABILITATION ACT OF 1973, AS 
AMENDED 
 

The party executing this assurance, being the applicant recipient of Federal financial 
assistance under the instrument to which this assurance is attached; HEREBY AGREES THAT, 
as a part of its obligations under the aforesaid instrument, it will comply with Title VI of the Civil 
Rights Act of 1964 (P.L. 88-352), as amended (42 U.S.C. 2000d), and all requirements imposed 
by or pursuant to the Directive of the Department of Defense (32 CFR Part 195), issued as 
Department of Defense Directive 5500.11, pursuant to that title; The Age Discrimination Act of 
1975 (42 U.S.C. 6102); the Rehabilitation Act of 1973, as amended (29 U.S.C. 794), to the end 
that in accordance with the aforementioned Title, Directive and Acts, no person in the United 
States shall on the ground of race, color, age, sex, religion, handicap or national origin be excluded 
from participation in, be denied the benefits of, or be otherwise subjected to discrimination under 
any program or activity for which the Applicant-Recipient receives Federal financial assistance 
from the Department of the Army and HEREBY GIVES ASSURANCE THAT it will immediately 
take any measures necessary to effectuate this agreement.   
 

If any personal property or real property, or interest therein, or structure thereon is provided 
or improved with the aid of Federal financial assistance extended to the applicant-recipient by the 
Department of the Army, or if such assistance is in the form of personal property or real property, 
or interest therein or structure thereon, then this assurance shall obligate the applicant-recipient or 
in the case of any transfer of such property, any transferee, for the period during which the property 
is used for a purpose for which the Federal financial assistance is extended or for another purpose 
involving the provision of similar services or benefits, or for the period during which it retains 
ownership or possession of the property whichever is longer.  In all other cases, this assurance 
shall obligate the applicant-recipient for the period during which the Federal financial assistance 
is extended to it by the Department of the Army.  The Department of the Army representatives 
will be allowed to visit the recipient's facilities.  They will inspect the facilities to ensure that there 
are no barriers to impede the handicap's accessibility in either programs or activities. 
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THIS ASSURANCE is given in consideration of and for the purpose of obtaining any and all 
Federal grants, loans, contracts, property, discounts or other Federal financial assistance extended 
after the date hereof to the applicant-recipient by the Department of the Army, including 
installment payments after such date on account of arrangements for Federal financial assistance 
which were approved before such date.  The applicant-recipient recognizes and agrees that such 
Federal financial assistance will be extended in reliance on the representations and agreements 
made in this assurance, and that the United States shall have the right to seek judicial enforcement 
of this assurance.  This assurance is binding on the applicant-recipient, its successors, transferees, 
and assignees, and the person or persons whose signatures appear below are authorized to sign this 
assurance on behalf of the applicant. 
 
Date                                                      

(Applicant-Recipient) 
 
        By                  
         
        Title                
                                           
 
       
(Applicant-Recipient's Mailing Address) 
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 EXHIBIT E: CERTIFICATION REGARDING LOBBYING 
 

CAVE RUN LAKE, KENTUCKY 
CITY OF MOREHEAD, KENTUCKY 

 
1.  The undersigned certifies, to the best of their knowledge and belief, that: 
 

a.  No Federal appropriated funds have been paid or will be paid, by or on behalf of the 
undersigned, to any person for influencing or attempting to influence an officer or employee of 
any agency, a Member of Congress, an officer or employee of Congress, or an employee of a 
Member of Congress in connection with the awarding of any Federal contract, the making of any 
Federal grant, the making of any Federal loan, the entering into of any cooperative agreement, and 
the extension, continuation, renewal, amendment, or modification of any Federal contract, grant, 
loan, or cooperative agreement. 
 

b.  If any funds other than Federal appropriated funds have been paid or will be paid to any 
person for influencing or attempting to influence an officer or employee of any agency, a Member 
of Congress, an officer or employee of Congress or an employee of a Member of Congress in 
connection with the water supply agreement for the City of Morehead, Kentucky, the undersigned 
shall complete and submit Standard Form-LLL, "Disclosure of Lobbying Activities", in 
accordance with its instructions.  This form is available  at http://contacts.gsa.gov/webforms.nsf. 
 

c.  The undersigned shall require that the language of this certification be included in the 
award documents for all subawards at all tiers (including subcontracts, subgrants, and contracts 
under grants, loans and cooperative agreements) and that all subrecipients shall certify and disclose 
accordingly. 
 
2.  This certification is a material representation of fact upon which reliance was placed when this 
transaction was made or entered into.  Submission of this certification is a prerequisite for making 
or entering into this transaction imposed by Section 1352, Title 31 U.S.C.  Any person who fails 
to file the required certification shall be subject to a civil penalty of not less than $10,000 and not 
more than $100,000 for each such failure.   
 

CITY OF MOREHEAD, KENTUCKY 
 

BY                                     
      Laura White-Brown 
      Mayor 
      City of Morehead, Kentucky 
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Hydraulics and Hydrology Analysis 
 
Storage Yield Calculation Methodology: USACE Louisville District developed a model using 
HEC-ResSim, version 3.3 to simulate reservoir operations during eleven selected drought 
periods to determine the impact of the proposed water withdrawal on the reservoir storage.  The 
storage yield is the amount of storage requested by the local sponsor in this water reallocation 
study. The storage yield is calculated by first simulating the reservoir storage using existing 
operating criteria, then re-simulating the reservoir storage including the additional withdrawal of 
9.5 MGD (14.70 cubic feet per second) requested by MUPB to meet the water demand, and 
lastly calculating the largest difference in the two scenarios.  
 
HEC ResSim Model: The HEC ResSim model computes a mass-balance by calculating the 
available storage as a function of the inflow and outflow of the reservoir.  The inflow period of 
record ranges from 1928 to the present. The inflow used for the model prior to the construction 
of the dam is obtained from the Licking River at Highway 60 at Farmers, KY gage streamflow 
(USGS 03249505).  The inflow post-dam construction is computed using observed reservoir 
outflow and observed changes in pool elevation. The ResSim model determines the simulated 
reservoir outflow so that the pool elevation adheres to the guide curve using the existing 
operating criteria.  The guide curve is shown in Figure 2 below.  The winter pool elevation is 724 
NGVD29 and the summer pool elevation is 730 NGVD29.  The reservoir filling period (from 
winter pool to summer pool) begins on March 15 and ends on May 15.  The drawdown period 
(from summer pool to winter pool) begins on September 15 and ends on December 1.  Maximum 
and minimum release parameters are set in the operation rules and were determined by the 
current Water Control Manual.  The maximum releases is set to 4,500 cfs from April 1 to 
December 1, and 5,500 cfs from December 1 to April 1 for both the base and additional 
withdrawal scenarios.  For the base scenario, the minimum release is set to 50 cfs. For the 
additional withdrawal scenario, the minimum release is set to 64.70 cfs incorporating the 14.70 
cfs additional withdrawal requested from MUPB.  Three downstream gages govern the 
regulation decisions during flood events: Licking River at Hwy 60 at Farmers, KY (USGS 
03249505), Living River at Catawba, KY (USGS 03253500), Licking River at Blue Lick 
Springs, KY (USGS 03250500).  Since the gages govern operations during flood events only and 
the simulations for this analysis focus around drought events, the gages were not included in the 
Res-Sim model.  After ResSim computed the simulation results, there were multiple instances of 
maximum or near maximum releases from the dam that were checked to ensure the governing 
gages’ criteria were not exceeded.  Outflows were overridden in two cases where the 
downstream gage thresholds were exceeded by the modeled outflows, however, these 
adjustments did not affect any of the storage yield results. 
 
Simulations and Results: The period of record was evaluated to identify drought periods based 
on the Palmer’s drought index and the duration of inflows below the normal minimum release of 
50 cubic feet per second (cfs). This resulted in 11 distinct periods that were simulated with and 
without the proposed water withdrawal for comparison.   The 1930-31 simulation resulted in the 
largest storage yield of 3,319 acre-feet which occurred in September 1930.  The complete list of 
simulations and results are shown in Table 1with the 1930-31 simulation highlighted. The 1930-
31 simulated pool elevation is shown in Figure 1, and as shown in the figure, the largest 
difference between the base scenario and the additional withdrawal scenario occurs when the 



base scenario meets the guide curve.  The 1999 and 1957 simulations with pool elevation over 
time are shown in Figure 2 and Figure 3, respectively.  
 
An Excel spreadsheet was developed using the same parameters of the ResSim model.  The 
spreadsheet calculates the reservoir storage based on the inflows and outflows for the 1930-31, 
and validated with the results of the ResSim calculations, within a margin of error of 0.04%.    
 

Table 1: Summary of Simulations 

Water 
Year 

Simulation Start 
and End 

Date of 
Largest 

Difference 

Storage 
Yield 

Pool Elevation 
(Difference) 

1930-31* Mar 1930 – Feb 1931 9/26/1930 3,319 0.41 
2/10/1931 2,070 0.28 

1944 Jun – Aug 8/28/1944 1,688 0.21 

1953-54* Jul 1953 – Jan 1954 9/18/1953 1,404 0.17 
1/17/1954 1,370 0.19 

1955-56* Jul 1955 – Jan 1956 9/16/1955 1,145 0.14 
1/28/1956 1,383 0.19 

1957 Jul – Sep 9/16/1957 2,015 0.24 
1986 Mar – Sep 9/16/1986 1,660 0.20 
1988 May – Sep 7/20/1988 1,407 0.18 
1999 Mar– Sep 8/26/1999 2,682 0.33 

2007-08 Jun 2007 – Feb 2008 9/18/2007 1,592 0.20 
2008 Jul – Sep 9/20/2008 1,547 0.19 
2012 Jun – Sep 9/16/2012 1,091 0.13 

* These water years were simulated for the summer and winter pools and the 
results include the largest difference for both seasons 

 
 

 
Figure 1: 1930-31 Simulation (Pool Elevation over Time) 

 



 
Figure 2: 1999 Simulation (Pool Elevation over Time) 

 

 
Figure 3: 1957 Simulation (Pool Elevation over Time) 

 
Existing Water Storage Allocation: The Cave Run Reservoir is divided into four storage zones: 
Inactive, Conservation, Flood, Surcharge.  Inactive Storage is 43,726 acre-feet from EL 656 
(Bottom of the reservoir) to EL 700 and is the designed storage zone for sedimentation 
accumulation.  Based on the 1990 Sedimentation Study, the siltation rate for Cave Run Reservoir 
is estimated to be 0.64 acre-feet per square mile per year which for the drainage area of 826 
square miles is 529 acre-feet per year.  At the siltation rate, the inactive storage will be fully 
silted in by year 2057, 83 years after the construction of the dam.  Conservation storage is 
178,854 acre-feet from EL 700 (top of inactive storage) to EL 730 (summer pool).  Within the 
conservation storage, is the seasonal fluctuation pool (46,960 acre-feet) which accounts for 



normal pool operations between winter and summer pool (EL 724 to 730).  The conservation 
storage also includes a water quality pool between EL 720 and 724 (28,360 acre-feet).  This pool 
was included in the design to meet monthly minimum flow needs for the Licking River at 
Catawba.  Since impoundment, the State of Kentucky has not expressed a need for an increase to 
the minimum outflow of 50 cfs to meet downstream water demand during the critical drought 
periods.  Flood storage is 391,490 acre-feet from EL 730 (summer pool) to EL 765 (top of active 
storage).  Surcharge storage is 421,895 acre-feet from EL 765 (top of active storage) to EL 788 
(top of dam). Figure 4 shows Cave Run Reservoir storage allocation.  
 

 
Figure 4: Cave Run Reservoir Storage Allocation 

 
There are currently two existing water supply contracts at Cave Run Reservoir.  The first was 
established in 1996 with West Liberty that allocates 264 acre-feet from below EL 724.  The 
second, established in 2003 with the Cave Run Water Commission, allocates 536 acre-feet from 
below EL 724, as well.   
Water Quality Consideration:  Since winter pool is at elevation 724 NGVD29, the team is 
assessing potential reallocation for storage below winter pool elevation.  The existing storage 
allocations for Cave Run Lake are shown in Figure 2.  Below winter pool, there is 219,720 acre-
feet of storage of which 28,360 is allocated to a water quality pool between elevation 720 and 
724.  Additionally, 44,100 acre-feet of storage is assumed to be lost due to sediment 
accumulation by the year 2151 according to rates and calculations in the Water Control Manual.  
Two water supply contracts are currently in-place at Cave Run Reservoir (264 acre-feet and 536 
acre-feet) with their allocations set below winter pool.  The team assessed the impact of the 
water quality pool on the modeling results.  



 
The water quality pool was studied further to assess the impact of the modeling on the pool. 
During the design of the reservoir, monthly minimum flow needs were forecasted for the Licking 
River at Catawba, subject to coordination with the State of Kentucky. The anticipated minimum 
flow objectives were written into the schedule of regulation and storage from elevation 720 to 
724 was allocated for water quality to achieve these minimum flow objectives at the USGS Gage 
at Catawba.  The minimum flow objectives at the Catawba gage are shown in Table 2. Since 
impoundment, the State of Kentucky has not expressed a need for an increase to the minimum 
outflow of 50 cfs to meet downstream water demand during the critical drought periods, and, to 
date, the reservoir pool elevation has never been below elevation 724. 
 
A statistical analysis was performed to investigate how often the minimum flow objectives were 
not met since the beginning of the project.  The analysis found that the objectives have not been 
met 5% of the time with the majority of events occurring in July, August, and September. 
USACE met with the Kentucky Division of Water (KYDOW) in April 2021 to re-evaluate the 
minimum flow objectives. KYDOW indicated they have not had any issues meeting the water 
demand at the Catawba gage by only utilizing the current minimum release, including during the 
1999 drought. KYDOW did indicate they would like the operation of Cave Run dam to retain 
some flexibility but did not anticipate any immediate need to increase the current minimum 
outflow of 50 cfs to meet downstream demands (i.e. KYDOW does not anticipate a need to 
operate to meet the minimum flow objectives shown in the Water Control Manual). 
 
A separate simulation was ran for the 1930-31 scenario where the outflow values were 
overridden to meet the minimum flow objective at Catawba gage if the modeled minimum flow 
of 50 cfs combined with the Catawba gage observed flow did not meet the objective.  This 
resulted in a storage yield 1,313 acre-feet larger than the original simulation. Since these 
minimum flow objectives have not been used and are not anticipated to be used and there is 
28,360 acre-feet of storage in the water quality pool, it is appropriate to use the storage yield that 
is computed only using the minimum release of 50 cfs with no water quality release adjustment.  
 



Table 2: Water Quality Minimum Flow Objectives at Catawba, KY 

 
Sedimentation Consideration: Sedimentation was studied in further detail to assess the impact 
that sedimentation may have on the selected alternative.  From the water control manual (1982), 
the sedimentation rates were estimated to be 0.3 to 0.5 acre-feet per square mile per year.  
Approximately 44,100 acre-feet of storage (30% of the storage between EL 656 and EL 720) was 
set aside for sediment accumulation in the inactive storage in the design.  In 1990, a 
sedimentation survey was performed at the reservoir which resulted in a sedimentation rate of 
0.64 acre-feet per square mile per year.  Cave Run watershed has a drainage area of 826 square 
miles which calculates to a sedimentation rate of 529 acre-feet per year.  At that rate, the inactive 
storage (44,100 acre-feet, EL 700) will be fully silted in in 83 years, year 2057.  At the same rate, 
the reservoir up to EL 724 will be fully silted in in 332 years, year 2306.  In order for the 
reservoir to silt in up to EL 724  in 50 years from this study, year 2071, the sedimentation rate 
would have to be 2.20 acre-feet per square mile per year which is a 340% increase from the 
existing sedimentation rate.  
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QUALATATIVE ASSESSMENT OF CLIMATE CHANGE IMPACTS  

INTRODUCTION AND BACKGROUND 
  

The city of Morehead is located in the northeastern area of the Commonwealth of Kentucky in 
Rowan county, along the historic midland trail (US 60) and Interstate 64. The proposed project site is 
located at Cave Run Lake Dam (Latitude 38°07’02.59” N, Longitude 83°31’58.59” W). This water 
reallocation study evaluates the potential impact of a 9.5 MGD withdrawal from the reservoir for the 
purpose of water supply for the City of Morehead and neighboring Bath and Rowan Counties.  The 
project is located in the HUC-4 0510 Kentucky-Licking River Watershed.   

For this qualitative assessment of climate change, the most relevant stream gage of interest with 
an adequate stream discharge period of record is USGS gage 03253500, Licking River at Catawba, Ky. 
This stream gage is located on the Licking River approximately 130.9 miles downstream of the project 
site (Cave Run Lake). The gage has nearly continuous peak annual flow data from 1888 to 2020 and is 
appropriate for use within the suite of climate preparedness and resilience toolsets. USGS gage 
03253500, Licking River at Catawba, Ky. is also a sufficient distance downstream of Cave Run Dam 
and shows no impact from the regulation of the dam. USGS gage 03249500 Licking River at Farmers, 
Ky was considered for this assessment but since it is directly downstream of the dam and is directly 
impacted from the regulation of the dam, this gage was excluded from consideration.  USGS gage 
03250500 Blue Lick Springs, Ky was considered for this assessment, but the gage has a gap of data 
from 1975 to 2002 so this gage was excluded from consideration.  USGS gage 3251500 Licking River 
at McKinneysburg, Ky was considered for this assessment, but it contained some gaps in data and 
started data in 1942, so this gage was excluded from consideration.   

Figure 1 shows a location map of the study location relative to the state, affected counties and major 
cities, selected gage, watershed, and the intake structure at Cave Run Lake.  

 

Figure 1: Location map of Morehead Water Reallocation Study 



OBSERVED TRENDS 
 
Literature Review 

There is general consensus that temperature and precipitation have increased for the study area 
in recent decades compared with long term averages. A 2017 report conducted by the USACE Institute 
for Water Resources summarizes the available peer reviewed literature related to trends in both 
observed and projected hydrometeorological variables for the Ohio River Region (HEC02 05). This 
literature synthesis found a majority of reports supported increasing trends in observed temperature for 
the Ohio Region. A mild increasing trend in precipitation, in terms of both annual totals and 
occurrence of storm events, was identified by multiple authors, however a clear consensus regarding 
observed precipitation trends is lacking.  
 

The 4th National Climate Assessment Volume II (NCA4), published in 2018 gives additional 
insight into climatic trends. This document generally agrees with the findings of the 2017 USACE 
literature synthesis and analysis of locally observed precipitation and temperature. The NCA4 indicates 
that increases in temperature, precipitation, and extreme weather events have occurred in recent 
decades. More specifically, the findings conclude that the number of days with high minimum 
temperatures (nighttime temp. above 75ºF) have been increasing over the years in the southeast region 
of the united states. 

 
The Mean Monthly, Seasonal, and Annual Pan Evaporation for the United States from the 

NOAA Technical Report NWS 34 was published in 1982 and provides pan evaporation quantities in 
inches across the United States.  The closest site to our project site is Buckhorn Dam which is located 
56 miles south of Cave Run Lake.  At Buckhorn Dam, the pan evaporation quantities for the Spring 
through Fall were collected.   According to the report, the lake evaporation rates represent 70% of the 
pan evaporation rates due to the extra heat taken in from the pans sides.  The values then can be used to 
calculate volume once multiplied by the surface area at Elevation 730 (8,270 acres).  The results are 
summarized in Table 1.   

 
Table 1: Evaporation rates per month at Buckhorn Dam (NOAA 1982) 

Month Evaporation Pan 
(inches) 

Evaporation Lake 
(inches) 

Volume of 
Evaporation (acre-ft) 

April 4.62 3.23 2229 
May 5.02 3.51 2422 
June 5.47 3.83 2639 
July 5.63 3.94 2716 

August 5.07 3.55 2446 
September 3.89 2.72 1877 

October 2.91 2.04 1404 
Total (7-month) 32.61 22.83 15732 

Monthly Average 4.66 3.26 2247 
 
Climate Hydrology Assessment 

The Climate Hydrology Assessment Tool (CHAT) developed by USACE was utilized to 
examine trends in observed annual peak streamflow for the Licking River near the project location. 
This is displayed in Figure 2 below. The USGS stream gage at Catawba, Ky was used for this 
assessment. Water years 1888 through 2019 were used for this analysis and the period of record is 
nearly continuous over this period. The CHAT indicated a slight increasing trend in streamflow over 



time, however the relatively high p-value associated with this trend (p-value = 0.355) indicates that this 
trend is not statistically significant and may be attributed to natural variability of the dataset (p-value > 
0.05). A data point from 1854 was omitted from this assessment as it was considered an outlier.    
 

 
Figure 2: Annual Peak Streamflow on Licking River at Catawba, KY 

Nonstationarity Detection 
The USACE Nonstationarity Detection Tool (NSD) was applied to the Licking River at 

Catawba, Ky gage for a period of 1888 through 2019. This tool is used to assess whether the 
assumption of stationarity, which is the assumption that the statistical characteristics of a time-series 
dataset, are constant over the period of record, is valid for a given hydrologic time-series dataset. This 
tool identified a nonstationary in 1896, 1917, 1949, and 1982 however these nonstationarities exhibited 
neither consensus nor robustness as it was detected by only a single test at a single point in time and is 
therefore not considered to be a genuine nonstationarity. In the year 1906, three separate tests 
identified a nonstationarity showing an increase in the mean peak annual flow from 34,000 cfs to 
48,600 cfs.  However, since this is relatively near the beginning of the period of record and no change 
is observed in the standard deviation or variance, the nonstationarity has consensus but not robustness.  
There were no nonstationarities detected with both consensus and robustness.  

PROJECTED TRENDS 
Literature Review 

The 2017 USACE IWR literature synthesis referenced in the Observed Trends Section above 
also summarizes available peer-reviewed literature regarding projected future trends in climate 
variables. For the Ohio River region, this document found a strong consensus that air temperatures will 
be increasing over the next century, likely somewhere in the range of 0 to 14.4°F. Projected 
temperature changes in the Ohio River Basin show a small (0.5°F) increase in the annual monthly 
mean per decade through 2040 (1.5°F total), followed by a larger (1.0°F) increase per decade between 
2040 and 2099 (5°F total). Precipitation projections are less certain than those associated with 
temperature. Most studies project increases in rainfall and storm events, however some predict 
decreases. Projections tend toward more intense and frequent storm events than have been observed in 
the recent past. According to the report, the Kentucky-Licking HUC-4 is projected to experience 



moderate flow increases overall (15-25% increase). More specifically, the maximum projected spring 
flows are expected to increase 5 to 15 percent. However, in the late summer and fall the low flow 
period is expected to become droughty.  Sub-basin drainages could experience reductions in rainfall 
and river flow of 35% to 50% of the base years during the 2040 to 2099 period during the late summer 
and fall months. This data is more uncertain the further along into the future but is still troubling 
according to this report. These findings are echoed by the 4th National Climate Assessment (2018). 
 
From the Mean Monthly, Seasonal, and Annual Pan Evaporation for the United States, evaporation 
rates discussed in the Observed Trends Section may increase in the future due to the increase in air 
temperatures.  The percentage increase to the evaporation rates would be a directly proportional to the 
increase in the volume of evaporation.  For example, if the evaporation rates were to experience a 
100% increase due to the increase in air temperatures, then the lake evaporation monthly average 
would double from 3.26 to 6.52, and the average monthly volume evaporated would double from 2247 
to 4494 acre-feet.  These values are nominal when compared to the total storage available in the 
reservoir. 
 
The article “Potential Impacts of Climate Change on Reservoir Services and Management 
Approaches” discusses the impacts of climate change on reservoirs from a water supply quality 
perspective.  The projected climate changes in the article echo results already discussed in this section.  
There is a connection between high intensity precipitation events and increased turbidity, sediment 
loads, and phosphorus export from the watershed. There is also the potential that increased 
precipitation regimes and increased temperatures can increase the export of pollutants such as 
nutrients, pathogens, pesticides, and heavy metals from runoff. Soil erosivity is expected to increase in 
the U.S. as a whole from 17 to 58%, and the sensitivity of runoff and soil loss is expected to increase 
1.7% for every 1% change in precipitation.  Additionally, streambank erosion upstream of the 
reservoirs can lead to an increase in transported sediment.  The combination of increases in water 
temperature, water residence time, vertical stratification intensity/duration, and nutrient pulses from 
extreme events will likely yield increases in algal blooms in terms of intensity, frequency, and 
duration. Algal blooms can produce toxins that are toxic to animals and humans, impacting recreation 
and drinking water supply, as well as taste and odor compounds that create further problems for 
municipal water suppliers.  
 
Climate Hydrology Assessment and Nonstationarity Detection Tool 

The USACE Climate Hydrology Assessment Tool (CHAT) was used to assess projected, future 
trends within the Kentucky-Licking watershed, HUC-4 0510. The tool displays the range of projected 
annual maximum monthly stream flows from 1950 - 2099, with the projections from 1950 – 1999 
representing hindcast projections and 2000 – 2099 representing forecasted projections (Figures 3 and 
4). The outputs from the CHAT qualitatively suggest that annual maximum monthly flows, and 
therefore annual peak flows, are expected to increase in the future relative to the current time, 
approximately a 40 cfs increase per year (from 2000-2099). The p-value associated with this trend is 
less than 0.05, therefore it is statistically significant.  Another important caveat is that the CHAT tool is 
simulating an unregulated watershed. Reservoir operations can be expected to decrease the variance of 
flows shown in the CHAT, as well as decrease the magnitude of their peaks. The results indicated by 
the CHAT largely agree with many of the trends found within the literature review regarding projected 
future extreme event streamflow. 



 
Figure 3:Projected Annual Max Monthly Flow of Kentucky-Licking Basin (HUC-4 0510) 

 
Figure 4: Mean Projected Annual Max Monthly Flow of Kentucky-Licking Basin (HUC-4 0510) 



Vulnerability Assessment 
The USACE watershed Vulnerability Assessment (VA) Tool facilitates screening level 

comparative assessment of how vulnerable a given HUC-4 watershed is to the impacts of climate 
change relative to the other 202 HUC-4 watersheds across the country. HUC-4 0510 (Kentucky-Liking 
River) was analyzed within the VA tool and showed no outstanding vulnerabilities to climate change. 
For the Dry-2050 epoch, neighboring watersheds HUC-4 0511 (Green) and 0507 (Big Sandy-
Guyandotte) were within the top 20% threshold, but the Kentucky-Licking River watershed was not 
within the top 20%.  However, vulnerabilities to climate change may still exist. Indicators driving the 
vulnerability to the Water Supply business line include the ratio of sediment present load compared to 
future (indicator 156) and the large elasticity between rainfall and runoff (indicator 277). Also 
contributing to the vulnerability is the drought severity, and the long term and short term variability in 
the hydrology for the region.   

 
An analysis on the sedimentation storage for this reservoir was conducted as a part of the 

hydraulics and hydrology analysis.  In summary, there is 147,260 acre-feet of storage available in the 
inactive pool. According to a 1990 sedimentation study, 16 years after the construction of the dam, the 
siltation rate was increased from 0.5 to 0.64 acre-feet per square mile per year.  The drainage area is 
826 square miles, which calculates that the inactive storage will be fully silted in by year 2252 (278 
years from 1974).  If siltation rates increased due to the more extreme precipitation events projected, 
there is a significant amount of inactive storage available. Additional information regarding indicators 
can be found within the Vulnerability Assessment Tool Users Guide 

SUMMARY AND CONCLUSSIONS 
Analysis of data and toolsets and literature related to climate change indicate historic and 

projected future increases in air temperature have and are likely to continue for the project area, a total 
projected increase of 6.5 degrees Fahrenheit through the year 2099.  Additionally, there is a projected 
increase the frequency and magnitude of extreme events including droughts in the late summer and fall 
seasons.  Sub-basin drainages could experience reductions in rainfall and river flow of 35% to 50% of 
the base years during the 2040 to 2099 period during the late summer and fall months.  The CHAT 
toolset indicates and observed increase in the streamflow of 34 cfs but it was not considered 
statistically significant. The streamflow was projected to increase approximately 40 cfs per year and it 
was considered statistically significant.  Precipitation is also expected to mildly increase. 

 
The impact that climate change can have on the water availability, demand estimation, and 

quality is of particular interest to this climate assessment and study.  Increases in drought intensity, and 
increases in evapotranspiration from higher temperatures can create a water demand that was not 
included in the present-day water demand analysis since there is additional stress on the watershed. 
The reservoir will experience the same droughts that the water users will experience, there may be 
instances where the pool is at or below the guide curve while the water supply for this study needs 
maximum water withdrawal.  Increases in precipitation and streamflow can result in increases in 
turbidity, sediment transport, runoff of pollutants such as nutrients, pathogens, and pesticides.  Higher 
siltation rates than the 1980 sedimentation study can impact available storage in the reservoir beyond 
what is currently anticipated.  The vulnerability assessment for water supply in this watershed has 
sedimentation as the highest indicator driving the vulnerability for both the wet and dry and both the 
2050 and 2085 epochs.  However, there is a significant amount of unallocated storage, approximately 
147,000 acre-feet, available below the inactive pool. Increases in pollutant runoff and higher air 
temperatures can result in an increase in algal blooms which can significantly impact recreation, water 



supply, and overall environmental health. The Climate Assessment Residual Risk table is shown in 
Table 2 to summarize. 
 

Table 2: Climate Assessment Residual Risk Table for the Morehead Water Reallocation Study 
Feature or 
Measure 

Trigger Hazard Harm 

Water supply 
availability 

Frequent drought 
periods, higher 
temperatures 
 
 
Increase ambient air 
temperatures 
 
 
 
Increase extreme 
precipitation, and 
streamflow 
 

Critical drought periods 
(late summer, early fall) 
may be more severe than 
present 
 
Future rates of 
evaporation of lake 
surface may be higher 
than present 
 
Future rates of soil 
erosivity may be higher 
than present 

It may be more difficult 
during this late-summer to 
maintain a conservation 
pool elevation 
 
Pool storage will be more 
reliant on increased 
inflows to maintain 
conservation pool 
 
Siltation rates may 
increase which diminishes 
water supply capacity 

Water demand 
estimation 

Frequent drought 
periods, higher 
temperatures 
 
 
Increased ambient air 
temperatures 
 

Critical drought periods 
(late summer, early fall) 
may be higher than 
present 
 
Future rates of 
evapotranspiration may 
be higher than present 

Higher water demand than 
critical drought season 
that was used for the H&H 
analysis 
 
Higher water demand for 
irrigation, and individual 
residential use than 
assumed in the water 
demand analysis 

Water quality 

Increases in extreme 
precipitation, and 
streamflow 

Future nutrient loading 
from runoff may be 
higher than present 

Higher eutrophication 
rates and algal blooms 
creating toxin and taste 
and odor events 
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DEPARTMENT OF THE ARMY 
U.S. ARMY CORPS OF ENGINEERS, LOUISVILLE DISTRICT 

600 DR. MARTIN LUTHER KING JR PL 
 LOUISVILLE, KY 40202 

 

July 22, 2021 

Planning, Programs and  
   Project Management Division 
Planning Section 
 
Mr. Craig Potts 
Executive Director and 
State Historic Preservation Officer  
Kentucky Heritage Council 
410 High Street 
Frankfort, Kentucky 40601 
 
Dear Mr. Potts: 
 
 The U.S. Army Corps of Engineers, Louisville District (Corps) is consulting under 
Section 106 of the National Historic Preservation Act (NHPA) and requests your review 
and concurrence on the enclosed archaeological survey report entitled An 
Archaeological Survey for the Proposed Cave Run Raw Water and Transmission Line 
Project in Rowan County, Kentucky and the enclosed cultural historic survey entitled 
Cultural Historic Baseline Survey for the Proposed Cave Run Water Intake and 
Transmission Main Project in Rowan County, Kentucky.   
 
 The project consists of the evaluation of alternatives for the Water Supply 
Reallocation Feasibility Study at Cave Run Lake in Morehead, Kentucky.  This project is 
authorized under the Water Supply Act of 1958, as amended, and would supply a 
sufficient supply of clean drinking water to the city of Morehead in Rowan County, 
Kentucky.  The water supply feasibility study at Cave Run Lake was initiated by the 
Morehead Utility Plant Board (MUPB).  Currently, the source of water for the MUPB is 
from an intake structure located at River Mile 176.4 on the Licking River which is 
approximately 3 miles downstream of the Cave Run Lake Dam.  MUPB is seeking to 
increase their daily intake of water due to increasing demand.  The current intake along 
Licking River cannot be expanded to accommodate this increased demand due to limits 
placed on withdrawals by the Kentucky Department of Water.  The MUPB is seeking 
another location for their raw water intake that will handle their projected future 
demands.  The current undertaking is made up of the preferred plan from the study 
which consists of the Cave Run Lake water supply (Figure 1).  The Cave Run Lake 
water supply consists of the proposed expanded water treatment plant (located adjacent 
to the existing water treatment plant), a water tank site and tank service road, 6500 
linear feet of a 24 inch raw water line, and a water intake structure on the bank of the 
Cave Run Lake located east of the Cave Run Lake Dam.  The water intake structure will 
be a cast-in-place circular concrete structure measuring approximately 22 feet in 
diameter.  The proposed structure will have a bottom elevation of 700 feet above mean 
sea level (amsl) and a platform elevation of 770 feet amsl.  Figure 2 shows a rendering 
of what the water intake structure will look like at summer pool. 
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 This undertaking is examining two options for water reallocation at Cave Run Lake.  
The first option is to use unallocated storage from the Inactive Pool between elevation 
656.0 EL (elevation) feet (ft) (bottom of the reservoir) and EL 720.0 ft (bottom of the 
water quality pool) (Figure 3).  The second option is to use unallocated storage from the 
Conservation Pool between EL 724.0 ft (top of winter pool elevation) and EL 730.0 ft 
(top of summer pool elevation) (see Figure 3).  Both of these options would reallocate 
approximately 3,319 acre-feet of storage space from either the Inactive Pool or the 
Conservation Pool to supply water from Cave Run Lake.  If either option is selected, the 
project would continue to operate between the existing winter and summer pool 
elevations.  In addition, either option would not cause any new increases or decreases 
in existing lake levels, and would occur during the normal day to day operations of the 
dam and lake.  There would also be no impact on flood control, recreation, fish and 
wildlife enhancement, or existing water supply allocations.  No dam safety issues would 
be created, or made worse, by the proposed reallocation.  If either option is selected, 
the same layout for the Cave Run Lake water supply which includes the water intake 
structure, raw water line, water treatment plan, and water tank and tank service road, 
will be used for the overall undertaking. 
 
 The archaeological Area of Potential Effects (APE) of the undertaking includes 
1,981.0 m (6,500.0 linear ft [LF]) of raw water line (3 hectares (ha) [7.5 acres]), 1,219.0 
m (4,000.0 LF) of transmission line (1.3 ha [3.3 acres]), a tank site approximately 0.68 
ha (1.70 acres) in size, 274.3 m (900.0 LF) of tank service road, an approximately 5.70 
ha (14.00 acre) water treatment plant expansion, and an approximately 0.08 ha (0.20 
acre) water intake structure along the bank of Cave Run Lake.  Where the tank service 
road and transmission line run together, the area of potential effect (APE) is an 18.0 m 
(60.0 ft) wide corridor, the remainder of the transmission line has a 9.0 m (30.0 ft) wide 
corridor APE, and the proposed raw water line has a 15.0 m (50.0 ft) wide corridor APE.  
The archaeological APE covers approximately 10.80 ha (26.70 acres).   
 
 For above ground resources to evaluate visual and physical effects of the 
undertaking, the APE was defined as a 1,000 foot buffer surrounding the proposed 
project area near the existing water filtration plant or where existing vegetation 
obstructed the line of site, a 1,000 foot buffer surrounding a proposed new water tank or 
where existing vegetation obstructed the line of site, and the viewshed of the proposed 
water intake structure within a 0.5 mile buffer of its location.  The height of the proposed 
water intake structure is 70 feet tall; 40 feet of which will be visible above the summer 
pool depth of the lake which is 730 feet amsl (see Figure 2). 
 
 The attached Phase I archaeological survey did identify one new archaeological 
site (12Ro250) within the archaeological APE.  The archaeological site consists of an 
indeterminate prehistoric open habitation without mounds.  A portion of site 12Ro250 
does extend beyond the boundaries of the archaeological APE to the southeast.  Due to 
a lack of archaeological integrity and research potential, the Corps has made the 
determination that the portion of the site located within the APE is not eligible for 
inclusion in the National Register of Historic Places (NRHP) under Criterion D.  The 
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Figure 1: General location of the Cave Run Lake water supply (undertaking) on an excerpt of the 
Salt Lick, Kentucky USGS topographic map. 
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Figure 2: Rendering of what water intake structure will look like at summer pool. 
 

 
Figure 3: Figure showing current storage allocation at Cave Run Lake (note Inactive and 
Conservation Pools). 
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August 19, 2021 
 
United States Army Corps of Engineers 
ATTN: Mr. Dan Vogler 
P. O. Box 59 
Louisville, KY 40201-0059 
 
Re:  MUPB Water Intake in Cave Run Lake, Rowan County, Kentucky 
 
 An Archaeological Survey for the Proposed Cave Run Raw Water and Transmission Line Project in Rowan County, 

Kentucky prepared by Thomas McAlpine of Cultural Resource Analysts.  Report dated July 13, 2020. 
 
 Cultural Historic Baseline Survey for the Proposed Cave Run Water Intake and Transmission Main Project in Rowan 

County, Kentucky, prepared by Robert W. Ball of Cultural Resource Analysts. Report dated May 26, 2021. 
 
Dear Mr. Vogler: 
 
Thank you for your letter and enclosed documentation concerning the above-mentioned project, received July 23, 2021.  We understand 
that the United States Army Corps of Engineers is evaluating project alternatives for a proposed water intake structure in Cave Run 
Lake, Rowan County, Kentucky.  We understand that the Morehead Utilities Plant Board proposes to construct a new water intake 
structure in Cave Run Lake, construct new water treatment facilities adjacent to its existing treatment facilities, construct a water tank 
and service road, and install approximately 6,500 linear feet of raw water line between the proposed intake structure and the water 
treatment plant. 
 
We previously commented on the findings and recommendations of the archaeological report.  We understand that the version included 
with this consultation has been revised slightly to include two new maps showing the evaluation of potential historic-era archaeological 
sites identified during archival map research.  We continue to agree with the investigator’s findings and recommendations that the 
portion of 15Ro250 identified within the proposed project area does not contain significant archaeological deposits and that no additional 
evaluation of the portion of this site within the project area is warranted.  Because the full site boundaries are unevaluated, the NRHP 
eligibility of the resource is not established.  Because of this, we cannot support the USACE determination that no historic properties 
will be affected by the proposed undertaking.  However, we would recommend that the project’s effect would not adversely affect 
significant archaeological deposits.   
 
 
(Continued on next page.)
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Based on our review of the cultural historic survey report cited on the previous page, we understand that the author of the report identified 
six total cultural historic sites within the three-part, discontinuous APE for this project, all of which (Sites 1-6/RW-440- through RW-
445) were previously undocumented. We understand that the author of the report recommends that Sites 1-6 are all Not Eligible for 
listing in the National Register of Historic Places (NRHP). 
 
Based on our review, we concur with the author of the report’s recommendation and with the Corps’ official determination that Sites 1-
6 (RW-440 through RW-445) do not appear to retain sufficient historic integrity and/or significance and, as a result, they appear to be 
Not Eligible for listing in the NRHP. We understand that Cave Run Lake Dam, built c. 1973, was not evaluated for National Register 
eligibility as part of this project including whether it may have demonstrated exceptional significance within the past 50 years; however, 
since it is not being directly impacted (or indirectly negatively impacted) by this portion of the proposed project (intake tower), we are 
not requesting that additional level of assessment at this time and we withhold comment on its National Register eligibility. We received 
a printed, bound version of the cultural historic survey report. Please submit the printed survey forms for RW-440 through RW-445. 
 
In the event of the unanticipated discovery of an archaeological site or object of antiquity, the discovery should be reported to the 
Kentucky Heritage Council and to the Kentucky Office of State Archaeology in the Anthropology Department at the University of 
Kentucky in accordance with KRS 164.730. In the event that human remains are encountered during project activities, all work should 
be immediately stopped in the area and the area cordoned off, and in accordance with KRS 72.020 the county coroner and local law 
enforcement must be contacted immediately. Upon confirmation that the human remains are not of forensic interest, the unanticipated 
discovery must be reported to the Kentucky Heritage Council.  
 
Should you have any questions concerning archaeological resources, feel free to contact Chris Gunn of my staff at chris.gunn@ky.gov.  
Questions concerning above-ground resources can be directed to Jennifer Ryall at jennifer.ryall@ky.gov.   
 
 

Sincerely, 
 
 
 
 
 
 
 

Craig A. Potts,  
Executive Director and 
State Historic Preservation Officer 

CP:cmg, jr KHC# 58686, 59513, 62488, 62626 
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Barrett, Jared L CIV USARMY CELRL (USA)

From: Gunn, Chris  (Heritage Council) <Chris.Gunn@ky.gov>
Sent: Monday, August 23, 2021 11:06 AM
To: Barrett, Jared L CIV USARMY CELRL (USA)
Cc: Ryall, Jennifer (Heritage Council)
Subject: [Non-DoD Source] Re: Cave Run Lake Rowan Co KY

Hello Jared, 
 
Right, the language in our letter is consistent with our previous reviews and reflects the recommendations that the site 
has not been fully delineated and assessed for NRHP eligibility.  Because the NRHP eligibility of the resources is not 
established, a no adverse effect finding is appropriate given that no significant resources have been identified in the 
proposed project area. 
 
Thank you, 
Chris Gunn 
 
 
 
 
 
Christopher M. Gunn, Ph.D. 
Archaeology Review Coordinator 
Kentucky Heritage Council 
410 High Street 
Frankfort, KY 40601 
  
502‐892‐3615 
 
Note for Applicants Submitting Projects for Section 106 Review: Effective immediately, please submit all electronic documents for 

Section 106 review to khc.section106@ky.gov. KHC/SHPO staff will respond with an email acknowledging receipt of these 
documents. Our office has 30 days to respond to applicants once submissions are received. For archival purposes, applicants will still 
need to mail bound hard copies of reports to 410 High Street Frankfort, KY 40601 – (1) bound hard copy (with unbound hard copy 
KHC survey forms) for cultural historic reports and (3) bound hard copies for archaeology reports.  
Please see www.heritage.ky.gov for information about office hours and services.  
 
 

From: Barrett, Jared L CIV USARMY CELRL (USA) <Jared.L.Barrett@usace.army.mil> 
Sent: Monday, August 23, 2021 9:28 AM 
To: Gunn, Chris (Heritage Council) <Chris.Gunn@ky.gov>; Vogler, Patrick Daniel (Dan) CIV USARMY CELRL (USA) 
<Dan.Vogler@usace.army.mil> 
Cc: Ryall, Jennifer (Heritage Council) <Jennifer.Ryall@ky.gov> 
Subject: RE: Cave Run Lake Rowan Co KY  
  

Good morning Chris, 
    Thanks for your letter. I do have one question for you regarding the KHC letter. You state that the following 
regarding archaeological site 12Ro250 “Because of this, we cannot support the USACE determination that no 
historic properties will be affected by the proposed undertaking. However, we would recommend that the 
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project’s effect would not adversely affect significant archaeological deposits.”.  I just wanted clarification for 
the overall project. So can the overall project (undertaking) move forward as presented?  
  
Thanks,  
  
Jared Barrett, MA 
Archaeologist 
Planning Section, Civil Works, Planning, Programs and Project Mgmt Branch  
Louisville District U.S. Army Corps of Engineers 
Office Phone 502.315.6480  
Office Fax 502.315.6864 
Email: Jared.L.Barrett@usace.army.mil 
http://www.lrl.usace.army.mil/ 
  

From: Gunn, Chris (Heritage Council) <Chris.Gunn@ky.gov>  
Sent: Monday, August 23, 2021 8:34 AM 
To: Vogler, Patrick Daniel (Dan) CIV USARMY CELRL (USA) <Dan.Vogler@usace.army.mil> 
Cc: Barrett, Jared L CIV USARMY CELRL (USA) <Jared.L.Barrett@usace.army.mil>; Ryall, Jennifer (Heritage Council) 
<Jennifer.Ryall@ky.gov> 
Subject: [Non‐DoD Source] Cave Run Lake Rowan Co KY 
  
Hello, 
  
Please find attached our response for this project. 
  
Thank you, 
Chris Gunn 
  
  
  
Christopher M. Gunn, Ph.D. 
Archaeology Review Coordinator 
Kentucky Heritage Council 
410 High Street 
Frankfort, KY 40601 
  
502‐892‐3615 

  
Note for Applicants Submitting Projects for Section 106 Review: Effective immediately, please submit all electronic documents for 

Section 106 review to khc.section106@ky.gov. KHC/SHPO staff will respond with an email acknowledging receipt of these 
documents. Our office has 30 days to respond to applicants once submissions are received. For archival purposes, applicants will still 
need to mail bound hard copies of reports to 410 High Street Frankfort, KY 40601 – (1) bound hard copy (with unbound hard copy 
KHC survey forms) for cultural historic reports and (3) bound hard copies for archaeology reports.  
Please see www.heritage.ky.gov for information about office hours and services.  
  



DEPARTMENT OF THE ARMY 
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July 22, 2021 

Planning, Programs and  
   Project Management Division 
Planning Section 
 
Chief Joe Bunch 
United Keetoowah Band of Indians in Oklahoma  
P.O. Box 746 
Tahlequah, Oklahoma 74465 
 
Dear Chief Bunch: 
 
 The U.S. Army Corps of Engineers, Louisville District (Corps) is consulting under 
Section 106 of the National Historic Preservation Act (NHPA) and requests your review 
and concurrence on the enclosed archaeological survey report entitled An 
Archaeological Survey for the Proposed Cave Run Raw Water and Transmission Line 
Project in Rowan County, Kentucky and the enclosed cultural historic survey entitled 
Cultural Historic Baseline Survey for the Proposed Cave Run Water Intake and 
Transmission Main Project in Rowan County, Kentucky.   
 
 The project consists of the evaluation of alternatives for the Water Supply 
Reallocation Feasibility Study at Cave Run Lake in Morehead, Kentucky.  This project is 
authorized under the Water Supply Act of 1958, as amended, and would supply a 
sufficient supply of clean drinking water to the city of Morehead in Rowan County, 
Kentucky.  The water supply feasibility study at Cave Run Lake was initiated by the 
Morehead Utility Plant Board (MUPB).  Currently, the source of water for the MUPB is 
from an intake structure located at River Mile 176.4 on the Licking River which is 
approximately 3 miles downstream of the Cave Run Lake Dam.  MUPB is seeking to 
increase their daily intake of water due to increasing demand.  The current intake along 
Licking River cannot be expanded to accommodate this increased demand due to limits 
placed on withdrawals by the Kentucky Department of Water.  The MUPB is seeking 
another location for their raw water intake that will handle their projected future 
demands.  The current undertaking is made up of the preferred plan from the study 
which consists of the Cave Run Lake water supply (Figure 1).  The Cave Run Lake 
water supply consists of the proposed expanded water treatment plant (located adjacent 
to the existing water treatment plant), a water tank site and tank service road, 6500 
linear feet of a 24 inch raw water line, and a water intake structure on the bank of the 
Cave Run Lake located east of the Cave Run Lake Dam.  The water intake structure will 
be a cast-in-place circular concrete structure measuring approximately 22 feet in 
diameter.  The proposed structure will have a bottom elevation of 700 feet above mean 
sea level (amsl) and a platform elevation of 770 feet amsl.  Figure 2 shows a rendering 
of what the water intake structure will look like at summer pool. 
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 This undertaking is examining two options for water reallocation at Cave Run Lake.  
The first option is to use unallocated storage from the Inactive Pool between elevation 
656.0 EL (elevation) feet (ft) (bottom of the reservoir) and EL 720.0 ft (bottom of the 
water quality pool) (Figure 3).  The second option is to use unallocated storage from the 
Conservation Pool between EL 724.0 ft (top of winter pool elevation) and EL 730.0 ft 
(top of summer pool elevation) (see Figure 3).  Both of these options would reallocate 
approximately 3,319 acre-feet of storage space from either the Inactive Pool or the 
Conservation Pool to supply water from Cave Run Lake.  If either option is selected, the 
project would continue to operate between the existing winter and summer pool 
elevations.  In addition, either option would not cause any new increases or decreases 
in existing lake levels, and would occur during the normal day to day operations of the 
dam and lake.  There would also be no impact on flood control, recreation, fish and 
wildlife enhancement, or existing water supply allocations.  No dam safety issues would 
be created, or made worse, by the proposed reallocation.  If either option is selected, 
the same layout for the Cave Run Lake water supply which includes the water intake 
structure, raw water line, water treatment plan, and water tank and tank service road, 
will be used for the overall undertaking. 
 
 The archaeological Area of Potential Effects (APE) of the undertaking includes 
1,981.0 m (6,500.0 linear ft [LF]) of raw water line (3 hectares (ha) [7.5 acres]), 1,219.0 
m (4,000.0 LF) of transmission line (1.3 ha [3.3 acres]), a tank site approximately 0.68 
ha (1.70 acres) in size, 274.3 m (900.0 LF) of tank service road, an approximately 5.70 
ha (14.00 acre) water treatment plant expansion, and an approximately 0.08 ha (0.20 
acre) water intake structure along the bank of Cave Run Lake.  Where the tank service 
road and transmission line run together, the area of potential effect (APE) is an 18.0 m 
(60.0 ft) wide corridor, the remainder of the transmission line has a 9.0 m (30.0 ft) wide 
corridor APE, and the proposed raw water line has a 15.0 m (50.0 ft) wide corridor APE.  
The archaeological APE covers approximately 10.80 ha (26.70 acres).   
 
 For above ground resources to evaluate visual and physical effects of the 
undertaking, the APE was defined as a 1,000 foot buffer surrounding the proposed 
project area near the existing water filtration plant or where existing vegetation 
obstructed the line of site, a 1,000 foot buffer surrounding a proposed new water tank or 
where existing vegetation obstructed the line of site, and the viewshed of the proposed 
water intake structure within a 0.5 mile buffer of its location.  The height of the proposed 
water intake structure is 70 feet tall; 40 feet of which will be visible above the summer 
pool depth of the lake which is 730 feet amsl (see Figure 2). 
 
 The attached Phase I archaeological survey did identify one new archaeological 
site (12Ro250) within the archaeological APE.  The archaeological site consists of an 
indeterminate prehistoric open habitation without mounds.  A portion of site 12Ro250 
does extend beyond the boundaries of the archaeological APE to the southeast.  Due to 
a lack of archaeological integrity and research potential, the Corps has made the 
determination that the portion of the site located within the APE is not eligible for 
inclusion in the National Register of Historic Places (NRHP) under Criterion D.  The 
attached cultural historic survey did identify six above ground resources (RW 440–445) 
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Figure 1: General location of the Cave Run Lake water supply (undertaking) on an excerpt of the 
Salt Lick, Kentucky USGS topographic map. 
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Figure 2: Rendering of what water intake structure will look like at summer pool. 
 

 
Figure 3: Figure showing current storage allocation at Cave Run Lake (note Inactive and 
Conservation Pools). 
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July 22, 2021 

Planning, Programs and  
   Project Management Division 
Planning Section 
 
Principal Chief Bill John Baker 
Cherokee Nation  
P.O. Box 948 
Tahlequah, Oklahoma 74465 
 
Dear Principal Chief Bill John Baker: 
 
 The U.S. Army Corps of Engineers, Louisville District (Corps) is consulting under 
Section 106 of the National Historic Preservation Act (NHPA) and requests your review 
and concurrence on the enclosed archaeological survey report entitled An 
Archaeological Survey for the Proposed Cave Run Raw Water and Transmission Line 
Project in Rowan County, Kentucky and the enclosed cultural historic survey entitled 
Cultural Historic Baseline Survey for the Proposed Cave Run Water Intake and 
Transmission Main Project in Rowan County, Kentucky.   
 
 The project consists of the evaluation of alternatives for the Water Supply 
Reallocation Feasibility Study at Cave Run Lake in Morehead, Kentucky.  This project is 
authorized under the Water Supply Act of 1958, as amended, and would supply a 
sufficient supply of clean drinking water to the city of Morehead in Rowan County, 
Kentucky.  The water supply feasibility study at Cave Run Lake was initiated by the 
Morehead Utility Plant Board (MUPB).  Currently, the source of water for the MUPB is 
from an intake structure located at River Mile 176.4 on the Licking River which is 
approximately 3 miles downstream of the Cave Run Lake Dam.  MUPB is seeking to 
increase their daily intake of water due to increasing demand.  The current intake along 
Licking River cannot be expanded to accommodate this increased demand due to limits 
placed on withdrawals by the Kentucky Department of Water.  The MUPB is seeking 
another location for their raw water intake that will handle their projected future 
demands.  The current undertaking is made up of the preferred plan from the study 
which consists of the Cave Run Lake water supply (Figure 1).  The Cave Run Lake 
water supply consists of the proposed expanded water treatment plant (located adjacent 
to the existing water treatment plant), a water tank site and tank service road, 6500 
linear feet of a 24 inch raw water line, and a water intake structure on the bank of the 
Cave Run Lake located east of the Cave Run Lake Dam.  The water intake structure will 
be a cast-in-place circular concrete structure measuring approximately 22 feet in 
diameter.  The proposed structure will have a bottom elevation of 700 feet above mean 
sea level (amsl) and a platform elevation of 770 feet amsl.  Figure 2 shows a rendering 
of what the water intake structure will look like at summer pool. 
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 This undertaking is examining two options for water reallocation at Cave Run Lake.  
The first option is to use unallocated storage from the Inactive Pool between elevation 
656.0 EL (elevation) feet (ft) (bottom of the reservoir) and EL 720.0 ft (bottom of the 
water quality pool) (Figure 3).  The second option is to use unallocated storage from the 
Conservation Pool between EL 724.0 ft (top of winter pool elevation) and EL 730.0 ft 
(top of summer pool elevation) (see Figure 3).  Both of these options would reallocate 
approximately 3,319 acre-feet of storage space from either the Inactive Pool or the 
Conservation Pool to supply water from Cave Run Lake.  If either option is selected, the 
project would continue to operate between the existing winter and summer pool 
elevations.  In addition, either option would not cause any new increases or decreases 
in existing lake levels, and would occur during the normal day to day operations of the 
dam and lake.  There would also be no impact on flood control, recreation, fish and 
wildlife enhancement, or existing water supply allocations.  No dam safety issues would 
be created, or made worse, by the proposed reallocation.  If either option is selected, 
the same layout for the Cave Run Lake water supply which includes the water intake 
structure, raw water line, water treatment plan, and water tank and tank service road, 
will be used for the overall undertaking. 
 
 The archaeological Area of Potential Effects (APE) of the undertaking includes 
1,981.0 m (6,500.0 linear ft [LF]) of raw water line (3 hectares (ha) [7.5 acres]), 1,219.0 
m (4,000.0 LF) of transmission line (1.3 ha [3.3 acres]), a tank site approximately 0.68 
ha (1.70 acres) in size, 274.3 m (900.0 LF) of tank service road, an approximately 5.70 
ha (14.00 acre) water treatment plant expansion, and an approximately 0.08 ha (0.20 
acre) water intake structure along the bank of Cave Run Lake.  Where the tank service 
road and transmission line run together, the area of potential effect (APE) is an 18.0 m 
(60.0 ft) wide corridor, the remainder of the transmission line has a 9.0 m (30.0 ft) wide 
corridor APE, and the proposed raw water line has a 15.0 m (50.0 ft) wide corridor APE.  
The archaeological APE covers approximately 10.80 ha (26.70 acres).   
 
 For above ground resources to evaluate visual and physical effects of the 
undertaking, the APE was defined as a 1,000 foot buffer surrounding the proposed 
project area near the existing water filtration plant or where existing vegetation 
obstructed the line of site, a 1,000 foot buffer surrounding a proposed new water tank or 
where existing vegetation obstructed the line of site, and the viewshed of the proposed 
water intake structure within a 0.5 mile buffer of its location.  The height of the proposed 
water intake structure is 70 feet tall; 40 feet of which will be visible above the summer 
pool depth of the lake which is 730 feet amsl (see Figure 2). 
 
 The attached Phase I archaeological survey did identify one new archaeological 
site (12Ro250) within the archaeological APE.  The archaeological site consists of an 
indeterminate prehistoric open habitation without mounds.  A portion of site 12Ro250 
does extend beyond the boundaries of the archaeological APE to the southeast.  Due to 
a lack of archaeological integrity and research potential, the Corps has made the 
determination that the portion of the site located within the APE is not eligible for 
inclusion in the National Register of Historic Places (NRHP) under Criterion D.  The 
attached cultural historic survey did identify six above ground resources (RW 440–445) 
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Figure 1: General location of the Cave Run Lake water supply (undertaking) on an excerpt of the 
Salt Lick, Kentucky USGS topographic map. 
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Figure 2: Rendering of what water intake structure will look like at summer pool. 
 

 
Figure 3: Figure showing current storage allocation at Cave Run Lake (note Inactive and 
Conservation Pools). 
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July 22, 2021  

Planning, Programs and  
   Project Management Division 
Planning Section 
 
Principal Chief Richard Sneed 
Eastern Band of Cherokee Indians  
P.O. Box 1927 
Cherokee, North Carolina 28719 
 
Dear Principal Chief Sneed: 
 
 The U.S. Army Corps of Engineers, Louisville District (Corps) is consulting under 
Section 106 of the National Historic Preservation Act (NHPA) and requests your review 
and concurrence on the enclosed archaeological survey report entitled An 
Archaeological Survey for the Proposed Cave Run Raw Water and Transmission Line 
Project in Rowan County, Kentucky and the enclosed cultural historic survey entitled 
Cultural Historic Baseline Survey for the Proposed Cave Run Water Intake and 
Transmission Main Project in Rowan County, Kentucky.   
 
 The project consists of the evaluation of alternatives for the Water Supply 
Reallocation Feasibility Study at Cave Run Lake in Morehead, Kentucky.  This project is 
authorized under the Water Supply Act of 1958, as amended, and would supply a 
sufficient supply of clean drinking water to the city of Morehead in Rowan County, 
Kentucky.  The water supply feasibility study at Cave Run Lake was initiated by the 
Morehead Utility Plant Board (MUPB).  Currently, the source of water for the MUPB is 
from an intake structure located at River Mile 176.4 on the Licking River which is 
approximately 3 miles downstream of the Cave Run Lake Dam.  MUPB is seeking to 
increase their daily intake of water due to increasing demand.  The current intake along 
Licking River cannot be expanded to accommodate this increased demand due to limits 
placed on withdrawals by the Kentucky Department of Water.  The MUPB is seeking 
another location for their raw water intake that will handle their projected future 
demands.  The current undertaking is made up of the preferred plan from the study 
which consists of the Cave Run Lake water supply (Figure 1).  The Cave Run Lake 
water supply consists of the proposed expanded water treatment plant (located adjacent 
to the existing water treatment plant), a water tank site and tank service road, 6500 
linear feet of a 24 inch raw water line, and a water intake structure on the bank of the 
Cave Run Lake located east of the Cave Run Lake Dam.  The water intake structure will 
be a cast-in-place circular concrete structure measuring approximately 22 feet in 
diameter.  The proposed structure will have a bottom elevation of 700 feet above mean 
sea level (amsl) and a platform elevation of 770 feet amsl.  Figure 2 shows a rendering 
of what the water intake structure will look like at summer pool. 
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 This undertaking is examining two options for water reallocation at Cave Run Lake.  
The first option is to use unallocated storage from the Inactive Pool between elevation 
656.0 EL (elevation) feet (ft) (bottom of the reservoir) and EL 720.0 ft (bottom of the 
water quality pool) (Figure 3).  The second option is to use unallocated storage from the 
Conservation Pool between EL 724.0 ft (top of winter pool elevation) and EL 730.0 ft 
(top of summer pool elevation) (see Figure 3).  Both of these options would reallocate 
approximately 3,319 acre-feet of storage space from either the Inactive Pool or the 
Conservation Pool to supply water from Cave Run Lake.  If either option is selected, the 
project would continue to operate between the existing winter and summer pool 
elevations.  In addition, either option would not cause any new increases or decreases 
in existing lake levels, and would occur during the normal day to day operations of the 
dam and lake.  There would also be no impact on flood control, recreation, fish and 
wildlife enhancement, or existing water supply allocations.  No dam safety issues would 
be created, or made worse, by the proposed reallocation.  If either option is selected, 
the same layout for the Cave Run Lake water supply which includes the water intake 
structure, raw water line, water treatment plan, and water tank and tank service road, 
will be used for the overall undertaking. 
 
 The archaeological Area of Potential Effects (APE) of the undertaking includes 
1,981.0 m (6,500.0 linear ft [LF]) of raw water line (3 hectares (ha) [7.5 acres]), 1,219.0 
m (4,000.0 LF) of transmission line (1.3 ha [3.3 acres]), a tank site approximately 0.68 
ha (1.70 acres) in size, 274.3 m (900.0 LF) of tank service road, an approximately 5.70 
ha (14.00 acre) water treatment plant expansion, and an approximately 0.08 ha (0.20 
acre) water intake structure along the bank of Cave Run Lake.  Where the tank service 
road and transmission line run together, the area of potential effect (APE) is an 18.0 m 
(60.0 ft) wide corridor, the remainder of the transmission line has a 9.0 m (30.0 ft) wide 
corridor APE, and the proposed raw water line has a 15.0 m (50.0 ft) wide corridor APE.  
The archaeological APE covers approximately 10.80 ha (26.70 acres).   
 
 For above ground resources to evaluate visual and physical effects of the 
undertaking, the APE was defined as a 1,000 foot buffer surrounding the proposed 
project area near the existing water filtration plant or where existing vegetation 
obstructed the line of site, a 1,000 foot buffer surrounding a proposed new water tank or 
where existing vegetation obstructed the line of site, and the viewshed of the proposed 
water intake structure within a 0.5 mile buffer of its location.  The height of the proposed 
water intake structure is 70 feet tall; 40 feet of which will be visible above the summer 
pool depth of the lake which is 730 feet amsl (see Figure 2). 
 
 The attached Phase I archaeological survey did identify one new archaeological 
site (12Ro250) within the archaeological APE.  The archaeological site consists of an 
indeterminate prehistoric open habitation without mounds.  A portion of site 12Ro250 
does extend beyond the boundaries of the archaeological APE to the southeast.  Due to 
a lack of archaeological integrity and research potential, the Corps has made the 
determination that the portion of the site located within the APE is not eligible for 
inclusion in the National Register of Historic Places (NRHP) under Criterion D.  The 
attached cultural historic survey did identify six above ground resources (RW 440–445) 
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Figure 1: General location of the Cave Run Lake water supply (undertaking) on an excerpt of the 
Salt Lick, Kentucky USGS topographic map. 
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Figure 2: Rendering of what water intake structure will look like at summer pool. 
 

 
Figure 3: Figure showing current storage allocation at Cave Run Lake (note Inactive and 
Conservation Pools). 
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July 22, 2021  

Planning, Programs and  
   Project Management Division 
Planning Section 
 
Governor Edwina Butler-Wolf 
Absentee Shawnee Tribe of Oklahoma 
2025 S Gordon Cooper Drive 
Shawnee, Oklahoma 74801 
 
Dear Governor Edwina Butler-Wolf: 
 
 The U.S. Army Corps of Engineers, Louisville District (Corps) is consulting under 
Section 106 of the National Historic Preservation Act (NHPA) and requests your review 
and concurrence on the enclosed archaeological survey report entitled An 
Archaeological Survey for the Proposed Cave Run Raw Water and Transmission Line 
Project in Rowan County, Kentucky and the enclosed cultural historic survey entitled 
Cultural Historic Baseline Survey for the Proposed Cave Run Water Intake and 
Transmission Main Project in Rowan County, Kentucky.   
 
 The project consists of the evaluation of alternatives for the Water Supply 
Reallocation Feasibility Study at Cave Run Lake in Morehead, Kentucky.  This project is 
authorized under the Water Supply Act of 1958, as amended, and would supply a 
sufficient supply of clean drinking water to the city of Morehead in Rowan County, 
Kentucky.  The water supply feasibility study at Cave Run Lake was initiated by the 
Morehead Utility Plant Board (MUPB).  Currently, the source of water for the MUPB is 
from an intake structure located at River Mile 176.4 on the Licking River which is 
approximately 3 miles downstream of the Cave Run Lake Dam.  MUPB is seeking to 
increase their daily intake of water due to increasing demand.  The current intake along 
Licking River cannot be expanded to accommodate this increased demand due to limits 
placed on withdrawals by the Kentucky Department of Water.  The MUPB is seeking 
another location for their raw water intake that will handle their projected future 
demands.  The current undertaking is made up of the preferred plan from the study 
which consists of the Cave Run Lake water supply (Figure 1).  The Cave Run Lake 
water supply consists of the proposed expanded water treatment plant (located adjacent 
to the existing water treatment plant), a water tank site and tank service road, 6500 
linear feet of a 24 inch raw water line, and a water intake structure on the bank of the 
Cave Run Lake located east of the Cave Run Lake Dam.  The water intake structure will 
be a cast-in-place circular concrete structure measuring approximately 22 feet in 
diameter.  The proposed structure will have a bottom elevation of 700 feet above mean 
sea level (amsl) and a platform elevation of 770 feet amsl.  Figure 2 shows a rendering 
of what the water intake structure will look like at summer pool. 
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 This undertaking is examining two options for water reallocation at Cave Run Lake.  
The first option is to use unallocated storage from the Inactive Pool between elevation 
656.0 EL (elevation) feet (ft) (bottom of the reservoir) and EL 720.0 ft (bottom of the 
water quality pool) (Figure 3).  The second option is to use unallocated storage from the 
Conservation Pool between EL 724.0 ft (top of winter pool elevation) and EL 730.0 ft 
(top of summer pool elevation) (see Figure 3).  Both of these options would reallocate 
approximately 3,319 acre-feet of storage space from either the Inactive Pool or the 
Conservation Pool to supply water from Cave Run Lake.  If either option is selected, the 
project would continue to operate between the existing winter and summer pool 
elevations.  In addition, either option would not cause any new increases or decreases 
in existing lake levels, and would occur during the normal day to day operations of the 
dam and lake.  There would also be no impact on flood control, recreation, fish and 
wildlife enhancement, or existing water supply allocations.  No dam safety issues would 
be created, or made worse, by the proposed reallocation.  If either option is selected, 
the same layout for the Cave Run Lake water supply which includes the water intake 
structure, raw water line, water treatment plan, and water tank and tank service road, 
will be used for the overall undertaking. 
 
 The archaeological Area of Potential Effects (APE) of the undertaking includes 
1,981.0 m (6,500.0 linear ft [LF]) of raw water line (3 hectares (ha) [7.5 acres]), 1,219.0 
m (4,000.0 LF) of transmission line (1.3 ha [3.3 acres]), a tank site approximately 0.68 
ha (1.70 acres) in size, 274.3 m (900.0 LF) of tank service road, an approximately 5.70 
ha (14.00 acre) water treatment plant expansion, and an approximately 0.08 ha (0.20 
acre) water intake structure along the bank of Cave Run Lake.  Where the tank service 
road and transmission line run together, the area of potential effect (APE) is an 18.0 m 
(60.0 ft) wide corridor, the remainder of the transmission line has a 9.0 m (30.0 ft) wide 
corridor APE, and the proposed raw water line has a 15.0 m (50.0 ft) wide corridor APE.  
The archaeological APE covers approximately 10.80 ha (26.70 acres).   
 
 For above ground resources to evaluate visual and physical effects of the 
undertaking, the APE was defined as a 1,000 foot buffer surrounding the proposed 
project area near the existing water filtration plant or where existing vegetation 
obstructed the line of site, a 1,000 foot buffer surrounding a proposed new water tank or 
where existing vegetation obstructed the line of site, and the viewshed of the proposed 
water intake structure within a 0.5 mile buffer of its location.  The height of the proposed 
water intake structure is 70 feet tall; 40 feet of which will be visible above the summer 
pool depth of the lake which is 730 feet amsl (see Figure 2). 
 
 The attached Phase I archaeological survey did identify one new archaeological 
site (12Ro250) within the archaeological APE.  The archaeological site consists of an 
indeterminate prehistoric open habitation without mounds.  A portion of site 12Ro250 
does extend beyond the boundaries of the archaeological APE to the southeast.  Due to 
a lack of archaeological integrity and research potential, the Corps has made the 
determination that the portion of the site located within the APE is not eligible for 
inclusion in the National Register of Historic Places (NRHP) under Criterion D.  The 
attached cultural historic survey did identify six above ground resources (RW 440–445) 





-4- 

 

 

 
Figure 1: General location of the Cave Run Lake water supply (undertaking) on an excerpt of the 
Salt Lick, Kentucky USGS topographic map. 
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Figure 2: Rendering of what water intake structure will look like at summer pool. 
 

 
Figure 3: Figure showing current storage allocation at Cave Run Lake (note Inactive and 
Conservation Pools). 
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July 22, 2021 

Planning, Programs and  
   Project Management Division 
Planning Section 
 
Chief Ron Sparkman 
Shawnee Tribe of Oklahoma 
P.O. Box 189, 29 S Highway 69A 
Miami, Oklahoma 74355 
 
Dear Chief Sparkman: 
 
 The U.S. Army Corps of Engineers, Louisville District (Corps) is consulting under 
Section 106 of the National Historic Preservation Act (NHPA) and requests your review 
and concurrence on the enclosed archaeological survey report entitled An 
Archaeological Survey for the Proposed Cave Run Raw Water and Transmission Line 
Project in Rowan County, Kentucky and the enclosed cultural historic survey entitled 
Cultural Historic Baseline Survey for the Proposed Cave Run Water Intake and 
Transmission Main Project in Rowan County, Kentucky.   
 
 The project consists of the evaluation of alternatives for the Water Supply 
Reallocation Feasibility Study at Cave Run Lake in Morehead, Kentucky.  This project is 
authorized under the Water Supply Act of 1958, as amended, and would supply a 
sufficient supply of clean drinking water to the city of Morehead in Rowan County, 
Kentucky.  The water supply feasibility study at Cave Run Lake was initiated by the 
Morehead Utility Plant Board (MUPB).  Currently, the source of water for the MUPB is 
from an intake structure located at River Mile 176.4 on the Licking River which is 
approximately 3 miles downstream of the Cave Run Lake Dam.  MUPB is seeking to 
increase their daily intake of water due to increasing demand.  The current intake along 
Licking River cannot be expanded to accommodate this increased demand due to limits 
placed on withdrawals by the Kentucky Department of Water.  The MUPB is seeking 
another location for their raw water intake that will handle their projected future 
demands.  The current undertaking is made up of the preferred plan from the study 
which consists of the Cave Run Lake water supply (Figure 1).  The Cave Run Lake 
water supply consists of the proposed expanded water treatment plant (located adjacent 
to the existing water treatment plant), a water tank site and tank service road, 6500 
linear feet of a 24 inch raw water line, and a water intake structure on the bank of the 
Cave Run Lake located east of the Cave Run Lake Dam.  The water intake structure will 
be a cast-in-place circular concrete structure measuring approximately 22 feet in 
diameter.  The proposed structure will have a bottom elevation of 700 feet above mean 
sea level (amsl) and a platform elevation of 770 feet amsl.  Figure 2 shows a rendering 
of what the water intake structure will look like at summer pool. 
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 This undertaking is examining two options for water reallocation at Cave Run Lake.  
The first option is to use unallocated storage from the Inactive Pool between elevation 
656.0 EL (elevation) feet (ft) (bottom of the reservoir) and EL 720.0 ft (bottom of the 
water quality pool) (Figure 3).  The second option is to use unallocated storage from the 
Conservation Pool between EL 724.0 ft (top of winter pool elevation) and EL 730.0 ft 
(top of summer pool elevation) (see Figure 3).  Both of these options would reallocate 
approximately 3,319 acre-feet of storage space from either the Inactive Pool or the 
Conservation Pool to supply water from Cave Run Lake.  If either option is selected, the 
project would continue to operate between the existing winter and summer pool 
elevations.  In addition, either option would not cause any new increases or decreases 
in existing lake levels, and would occur during the normal day to day operations of the 
dam and lake.  There would also be no impact on flood control, recreation, fish and 
wildlife enhancement, or existing water supply allocations.  No dam safety issues would 
be created, or made worse, by the proposed reallocation.  If either option is selected, 
the same layout for the Cave Run Lake water supply which includes the water intake 
structure, raw water line, water treatment plan, and water tank and tank service road, 
will be used for the overall undertaking. 
 
 The archaeological Area of Potential Effects (APE) of the undertaking includes 
1,981.0 m (6,500.0 linear ft [LF]) of raw water line (3 hectares (ha) [7.5 acres]), 1,219.0 
m (4,000.0 LF) of transmission line (1.3 ha [3.3 acres]), a tank site approximately 0.68 
ha (1.70 acres) in size, 274.3 m (900.0 LF) of tank service road, an approximately 5.70 
ha (14.00 acre) water treatment plant expansion, and an approximately 0.08 ha (0.20 
acre) water intake structure along the bank of Cave Run Lake.  Where the tank service 
road and transmission line run together, the area of potential effect (APE) is an 18.0 m 
(60.0 ft) wide corridor, the remainder of the transmission line has a 9.0 m (30.0 ft) wide 
corridor APE, and the proposed raw water line has a 15.0 m (50.0 ft) wide corridor APE.  
The archaeological APE covers approximately 10.80 ha (26.70 acres).   
 
 For above ground resources to evaluate visual and physical effects of the 
undertaking, the APE was defined as a 1,000 foot buffer surrounding the proposed 
project area near the existing water filtration plant or where existing vegetation 
obstructed the line of site, a 1,000 foot buffer surrounding a proposed new water tank or 
where existing vegetation obstructed the line of site, and the viewshed of the proposed 
water intake structure within a 0.5 mile buffer of its location.  The height of the proposed 
water intake structure is 70 feet tall; 40 feet of which will be visible above the summer 
pool depth of the lake which is 730 feet amsl (see Figure 2). 
 
 The attached Phase I archaeological survey did identify one new archaeological 
site (12Ro250) within the archaeological APE.  The archaeological site consists of an 
indeterminate prehistoric open habitation without mounds.  A portion of site 12Ro250 
does extend beyond the boundaries of the archaeological APE to the southeast.  Due to 
a lack of archaeological integrity and research potential, the Corps has made the 
determination that the portion of the site located within the APE is not eligible for 
inclusion in the National Register of Historic Places (NRHP) under Criterion D.  The 
attached cultural historic survey did identify six above ground resources (RW 440–445) 
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Figure 1: General location of the Cave Run Lake water supply (undertaking) on an excerpt of the 
Salt Lick, Kentucky USGS topographic map. 
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Figure 2: Rendering of what water intake structure will look like at summer pool. 
 

 
Figure 3: Figure showing current storage allocation at Cave Run Lake (note Inactive and 
Conservation Pools). 
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Reallocation Feasibility Study at Cave Run Lake in Morehead, Kentucky.  This project is 
authorized under the Water Supply Act of 1958, as amended, and would supply a 
sufficient supply of clean drinking water to the city of Morehead in Rowan County, 
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ha (14.00 acre) water treatment plant expansion, and an approximately 0.08 ha (0.20 
acre) water intake structure along the bank of Cave Run Lake.  Where the tank service 
road and transmission line run together, the area of potential effect (APE) is an 18.0 m 
(60.0 ft) wide corridor, the remainder of the transmission line has a 9.0 m (30.0 ft) wide 
corridor APE, and the proposed raw water line has a 15.0 m (50.0 ft) wide corridor APE.  
The archaeological APE covers approximately 10.80 ha (26.70 acres).   
 
 For above ground resources to evaluate visual and physical effects of the 
undertaking, the APE was defined as a 1,000 foot buffer surrounding the proposed 
project area near the existing water filtration plant or where existing vegetation 
obstructed the line of site, a 1,000 foot buffer surrounding a proposed new water tank or 
where existing vegetation obstructed the line of site, and the viewshed of the proposed 
water intake structure within a 0.5 mile buffer of its location.  The height of the proposed 
water intake structure is 70 feet tall; 40 feet of which will be visible above the summer 
pool depth of the lake which is 730 feet amsl (see Figure 2). 
 
 The attached Phase I archaeological survey did identify one new archaeological 
site (12Ro250) within the archaeological APE.  The archaeological site consists of an 
indeterminate prehistoric open habitation without mounds.  A portion of site 12Ro250 
does extend beyond the boundaries of the archaeological APE to the southeast.  Due to 
a lack of archaeological integrity and research potential, the Corps has made the 
determination that the portion of the site located within the APE is not eligible for 
inclusion in the National Register of Historic Places (NRHP) under Criterion D.  The 
attached cultural historic survey did identify six above ground resources (RW 440–445) 
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Figure 1: General location of the Cave Run Lake water supply (undertaking) on an excerpt of the 
Salt Lick, Kentucky USGS topographic map. 
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Figure 2: Rendering of what water intake structure will look like at summer pool. 
 

 
Figure 3: Figure showing current storage allocation at Cave Run Lake (note Inactive and 
Conservation Pools). 



 

September 15, 2021 

USACE, Louisville District 

600 Dr. Martin Luther King Jr Pl 

Louisville, KY 40201 

  

RE: Cave Run Lake Raw Water and transmission Line, Rowan County, Kentucky 
 
Dear Mr. Barrett, 
 
 The Eastern Shawnee Tribe has received your letter regarding the above referenced project(s) within 

Rowan County, Kentucky. The Eastern Shawnee Tribe is committed to protecting sites important to Tribal 

Heritage, Culture and Religion. Furthermore, the Tribe is particularly concerned with historical sites that may 

contain but not limited to the burial(s) of human remains and associated funerary objects. 

 

As described in your correspondence, and upon research of our database(s) and files, we find our people 

occupied these areas historically and/or prehistorically. However, the project proposes NO Adverse Effect or 

endangerment to known sites of interest to the Eastern Shawnee Tribe. Please continue project as planned. 

However, should this project inadvertently discover an archeological site or object(s) we request that you 

immediately contact the Eastern Shawnee Tribe, as well as the appropriate state agencies (within 24 hours). We 

also ask that all ground disturbing activity stop until the Tribe and State agencies are consulted. Please note that 

any future changes to this project will require additional consultation. 

 

In accordance with the NHPA of 1966 (16 U.S.C. § 470-470w-6), federally funded, licensed, or permitted 

undertakings that are subject to the Section 106 review process must determine effects to significant historic 

properties. As clarified in Section 101(d)(6)(A-B), historic properties may have religious and/or cultural 

significance to Indian Tribes. Section 106 of NHPA requires Federal agencies to consider the effects of their 

actions on all significant historic properties (36 CFR Part 800) as does the National Environmental Policy Act of 

1969 (43 U.S.C. § 4321-4347 and 40 CFR § 1501.7(a). This letter evidences NHPA and NEPA historic properties 

compliance pertaining to consultation with this Tribe regarding the referenced proposed projects. 

 

Thank you, for contacting the Eastern Shawnee Tribe, we appreciate your cooperation. Should you have any 

further questions or comments please contact our Office. 

Sincerely, 

 
Paul Barton, Tribal Historic Preservation Officer (THPO) 
Eastern Shawnee Tribe of Oklahoma 
 (918) 666-5151 Ext:1833 
 

EASTERN SHAWNEE  
CULTURAL PRESERVATION DEPARTMENT 

70500 East 128 Road, Wyandotte, OK 74370                           
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ABSTRACT 
In April and May, 2021, Cultural Resource Analysts, Inc., personnel completed a cultural historic 

baseline survey for the proposed Cave Run Raw Water Intake and Transmission Main Project in Rowan 
County, Kentucky. The survey was conducted at the request of Alan Robinson of Eclipse Engineers, PLLC, 
on behalf of the Morehead Utility Plant Board. 

The Morehead Utility Plant Board plans to build a new raw water and transmission line near Cave Run 
Lake that also includes a new proposed tank, tank service road, and the expansion of an existing water 
treatment plant. The project area covers approximately 24.7 acres in Rowan County, Kentucky. The United 
States Army Corps of Engineers, for the purpose of the cultural historic baseline survey, defined the area 
of potential effects (APE) to include a 1,000 foot buffer surrounding the proposed project area near the 
existing water filtration plant or where existing vegetation obstructed the line of site, a 1,000 foot buffer 
surrounding a proposed new water tank or where existing vegetation obstructed the line of site, and the 
viewshed of the proposed project within a 0.5 mile buffer of the proposed water intake structure.  

Prior to initiating fieldwork, personnel initiated a review of records, on March 8, 2021, maintained by 
the Kentucky Heritage Council (State Historic Preservation Office) to determine if previously recorded 
cultural historic resources were located in the area of potential effects. Geographic information system data 
provided by the Kentucky Heritage Council indicated no previously recorded resources were in the area of 
potential effects.  

During the field survey, Cultural Resource Analysts, Inc., personnel identified a total of six cultural 
historic sites within the area of potential effects, all of which were previously unrecorded. Cultural Resource 
Analysts, Inc., recommends that Sites 1–6 (RW 440–RW 445) are not eligible for listing in the National 
Register of Historic Places under Criterion A, B, or C. Thus, Cultural Resource Analysts, Inc., recommends 
a finding of No Historic Properties Affected for the proposed project. 
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I. PURPOSE OF REPORT 
n April and May of 2021, Cultural Resource 
Analysts, Inc. (CRA), personnel completed a 

cultural historic resource survey for the proposed 
Cave Run Raw Water Intake and Transmission 
Main Project in Rowan County, Kentucky (Figure 
1). The survey was conducted at the request of 
Alan Robinson of Eclipse Engineers, PLLC.  

The purpose of the survey was to: 

1) Identify and document all cultural 
historic sites (aboveground resources 50 
years of age or older) located within the area 
of potential effects (APE). 

2) Evaluate their eligibility for listing in the 
National Register of Historic Places (NRHP) 
and recommend boundaries, if eligible. 

3) Evaluate the effect of the project on any 
properties included in, or eligible for listing 
in, the NRHP. 

The Morehead Utility Plant Board plans to build 
a new raw water and transmission line near Cave 
Run Lake that also includes a new proposed tank, 
tank service road, the expansion of an existing water 
treatment plant, and water intake structure at Cave 
Run Lake. The project area covers approximately 
24.7 acres in Rowan County, Kentucky.  

The United States Army Corps of Engineers 
Louisville District (USACE), for the purpose of the 
cultural historic baseline survey, defined the area of 
potential effects to include a 1,000 foot (ft) buffer 
surrounding the proposed project area near the 
existing water filtration plant or where existing 
vegetation obstructed the line of site, a 1,000 ft 
buffer surrounding a proposed new water tank or 
where existing vegetation obstructed the line of site, 
and the viewshed of the proposed project within a 
0.5 mi buffer of the proposed water intake structure 
(Figures 2 and 3). The APE was developed to take 
into consideration the scale and nature of the 
proposed project. It encompasses the area in which 
the proposed project may directly or indirectly 
affect historic properties, if such properties exist.  

The survey was conducted to comply with 
federal regulations concerning the impact of federal 
actions on sites and structures listed in, or eligible 
for nomination to, the NRHP. These regulations 
include Section 106 of the National Historic 

Preservation Act of 1966 and the regulations 
published in the Code of Federal Regulations at 36 
CFR Part 800. Federal actions include the use of 
federal funds or the granting of a federal permit.  

The following report is a summary of the 
survey findings. Robert Ball of CRA completed 
the fieldwork described herein during the months 
of April and May 2021. Fieldwork for the cultural 
historic survey was completed in 6 personnel 
hours during the week of April 12, 2021. Weather 
was warm and sunny. No restrictions or 
limitations were placed on the survey effort other 
than the inability to access the interiors of 
outbuildings. Six previously undocumented 
properties (Sites 1–6 [RW 440–RW 445]) were 
recorded during the field survey.  

CRA recommends that Sites 1–6 are not eligible 
for listing in the NRHP under Criterion A, B, or C.  

II. PROJECT DESCRIPTION 
he proposed project involves building a new 
raw water and transmission line near Cave Run 

Lake that also includes a new proposed tank, tank 
service road, the expansion of an existing water 
treatment plant, and water intake structure at Cave 
Run Lake. The project area covers approximately 
24.7 acres in Rowan County, Kentucky. 

The APE for the cultural historic survey was 
defined to include a 1,000 ft buffer surrounding the 
proposed project area near the existing water 
filtration plant, a 1,000 ft buffer surrounding a 
proposed new water tank, and the viewshed of the 
proposed project within a 0.5 mi buffer of the 
proposed water intake structure (see Figures 2 and 
3). No resources over 50 years old were found within 
the viewshed of the water intake tower, including the 
dam itself, which was completed in 1973. 

 

Figure 1. Map of Kentucky showing the location of 
Rowan County.
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Figure 3a. Aerial photograph depicting the project area, APE, and the locations of Sites 1–6.
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Figure 3b. Aerial photograph depicting the project area, APE, and the locations of Sites 1–6.
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III. ENVIRONMENTAL 
SETTING 

owan County is located in the Eastern Kentucky 
Coalfields physiographic region. Rowan 

County is characterized as hilly to mountainous with 
flat-topped ridges and terraces in the western part of 
the county (McGrain and Currens 1978). Rowan 
County is drained by the Licking River. 

The highest elevation in the county is 
Limestone Knob, 1,435 ft above mean sea level 
(AMSL), which is located about three miles 
southwest of Morehead. The lowest elevation in 
the county, 625 ft AMSL, is located along the 
Licking River where it leaves the county 
(McGrain and Currens 1978). 

The proposed project is located in the 
southwestern portion of the county. The APE is 
comprised of three areas across a rolling, rural 

landscape comprised of large undeveloped 
forested area, modern residential neighborhood, 
and agricultural fields. The majority of the 
residential development predominately dates to 
the late twentieth century. Figures 4–6 illustrate 
the project area. 

IV. RESEARCH AND 
SURVEY METHODOLOGY 

he survey was conducted in accordance with 
the “Archaeology and Historic Preservation: 

Secretary of the Interior’s Standards and 
Guidelines” (National Park Service [NPS] 1983). 
In addition, guidelines offered in the following 
documents were followed: National Register 
Bulletin #24: Guidelines for Local Surveys: A 
Basis for Preservation Planning (NPS 1985); 
National Register Bulletin #15: How to Apply the 
National Register Criteria for Evaluation (NPS  

 

Figure 4. Overview of Project Area from intersection of Airport Road and C Thompson Road, looking east-northeast. 
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Figure 5. Overview of Project Area from Water Treatment Plant, looking southeast. 

 

Figure 6. Overview of Project Area at the location of the proposed water intake structure at Cave Run Lake, looking west. 
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1990 [Revised 1991, 1995, 1997]); Kentucky 
Historic Resources Survey Manual (Kentucky 
Heritage Council n.d.); and Specifications for 
Conducting Fieldwork and Preparing Cultural 
Resource Assessment Reports (Sanders 2017). 

Before entering the field, available surveys, 
reports, studies, maps, and other data pertinent to 
the project area were identified and reviewed. 
This task began with an investigation of the 
records of the KHC (FY21-4247). Geographic 
Information System (GIS) data requested from 
the KHC indicated that no previously recorded 
resources were in the APE.  

Also identified during the records review 
were two reports that had overlapping project 
areas. The first was a report completed in 1988 by 
Jayne H. Fiegel and titled Cultural/Historic 
Analysis of KY 801/I-64 Interchange Project. This 
survey did not identify any resources that fall 
within the current project’s APE (Fiegel 1988). 

The second report was completed in 2008 by 
Amanda Abner and Rebecca Horn Turner and was 
titled A Cultural Historic Survey for the KY 801 
Improvements Rowan County, Kentucky. This 
survey did not identify any resources that fall within 
the current project’s APE (Abner and Turner 2008). 

In addition to the file search, archival 
research included a review of available maps, 
used to help identify potential historic structures 
within the APE for the proposed project. The 
following maps were reviewed: 

1929 Salt Lick, Kentucky, 15-minute series 
topographic quadrangle (United States 
Geological Survey [USGS] 1929) 

1934 Salt Lick, Kentucky, 15-minute series 
topographic quadrangle (USGS 1934) 

1948 General Highway Map, Rowan County, 
Kentucky (Kentucky Department of 
Highways [KDH] 1948) 

1953 Farmers, Kentucky, 7.5-minute series 
topographic quadrangle (USGS 1953a) 

1953 Salt Lick, Kentucky, 7.5-minute series 
topographic quadrangle (USGS 1953b) 

1958 General Highway Map, Rowan County, 
Kentucky (KDH 1958) 

The 1929 Salt Lick, Kentucky, topographic 
map depicts the APE and surrounding vicinity as 

rural. Resources are scattered along unnamed 
roads and the Licking River traversed through the 
proposed project’s APE (Figure 7). 

A little more than two decades later in 1953, 
road networks remain relatively unchanged. The 
density of resources has also remained low 
throughout the APE. The Farmers and Salt Lick, 
Kentucky, topographic maps show few resources 
with the APE (USGS 1953a and b) (Figure 8).  

Additional documents identified during the 
archival research are listed in the bibliography. 
The sources identified during this research were 
used to develop Section V. Historic Context.  

Following the preliminary archival research, 
CRA staff conducted a field survey of the APE, 
during which all properties 50 years of age or older 
were identified. A topographic map and aerial 
photographs depicting the project area and APE 
were used to determine the locations of potential 
historic properties within the APE (see Figures 2 
and 3). Buildings, structures, and other pertinent 
resources were mapped and photographed, and 
when appropriate, CRA personnel attempted to 
obtain owner permission to document and analyze 
the interiors of outbuildings. Specific instances 
where CRA personnel were unable to secure 
landowner permission to access the interiors of 
outbuildings are noted in the descriptions of the 
respective resources. 

In addition to documenting individual 
properties, CRA also considered the potential for 
historic districts (including rural historic districts) 
within the APE. CRA did not identify any 
significant concentrations of thematically or 
architecturally related resources. Many older 
resources that do remain in the area no longer 
retain integrity as they exhibit replacement 
materials and/or additions. Therefore, CRA 
recommends that the area within the proposed 
project’s APE does not demonstrate sufficient 
integrity or contain a significant concentration of 
thematically or architecturally related resources 
to warrant listing in the NRHP as a historic 
district under Criterion A, B, or C.  

Six previously undocumented properties 
(Sites 1–6) were recorded and a Kentucky 
Individual Building Survey Form (KHC 2017–1) 
was completed for each resource. The surveyed 
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properties were evaluated to determine their 
eligibility for inclusion in the NRHP under 
Criterion A, B, or C. The descriptions and 
evaluations for these resources are found in 
Section VI. Inventory of Historic Resources.  

In general, in order for a property to be 
eligible for listing in the NRHP, it must be at least 
50 years old and possess both historic 
significance and integrity. Significance may be 
found in three aspects of American history 
recognized by these National Register Criteria: 

A. Association with historic events or activities 

B. Association with important persons 

C. Distinctive design or physical characteristics 

A fourth criterion, Criterion D, or the potential to 
yield important information in prehistory or history, 
is typically not used for aboveground resources. A 
property must meet at least one of the criteria for 
listing. Integrity must also be evident through historic 
qualities, including location, design, setting, 
materials, workmanship, feeling, and association.  

V. HISTORIC CONTEXT 
n 1776, the Virginia General Assembly had 
created Kentucky County from its western 

lands. The newly created Kentucky County had 
approximately the same boundaries as the state of 
Kentucky does today. This county in 1780 was 
divided into three separate counties (Fayette, 
Lincoln, and Jefferson), which would collectively 
become the District of Kentucky in 1783 
(Hammon 1992:495). Then, in 1792, the 
Kentucky District would dissipate in favor of the 
Commonwealth of Kentucky, and the counties 
that comprised the district would eventually be 
divided and subdivided into the 120 counties that 
presently make up Kentucky (Kleber 1992a:xix). 

Rowan County is located in the foothills section 
of the Appalachian Mountains cultural landscape. 
Located in the northeastern portion of the state, the 
county is bordered by Lewis County to the north, 
Carter and Elliott counties to the east, Morgan and 
Menifee counties to the south, and Bath and Fleming 
counties to the west. Formed in 1856 out of portions 
of Fleming and Morgan counties, Rowan County is 
the 106th Kentucky county in order of formation. 

The county was named for John Rowan because of 
his representation of Kentucky in the US House of 
Representatives from 1807 to 1809 and the US 
Senate from 1825 to 1831. Morehead, the largest 
city in the county, is the county seat. It was named 
for James T. Morehead, who was the first native-
born Kentuckian to serve as governor (1834–1836) 
(Kleber 1992b:648–649; Sprague 1992:783–784).  

The first Euro-American explorers of the area 
of Rowan County likely came from Pennsylvania, 
led by George William Thompson in 1773. The 
first permanent settlers of the land which is now 
Rowan County largely came to claim land grants 
received for their service in the Revolutionary War. 
The valleys of the Licking River and Triplett Creek 
provided fertile lands which the early settlers 
gravitated towards. Farmers was one of the first 
established communities of the county and grew 
around the Licking River. Next to be established 
were the communities of Clearfield and Morehead, 
which both developed around sawmills. Timber 
had quickly become a major resource for the 
county. The Licking River provided easy transport 
for lumber, which was floated down the river. By 
1860, small communities were scattered 
throughout and the county had a population of 
2,282 residents (Sprague 1992:784; United States 
Bureau of the Census [USBC] 1860).  

The budding county was faced with the trials 
of the Civil War very shortly after its 
establishment. No major battles were fought in 
Rowan County, but guerilla activity was pervasive 
throughout the Civil War years. The county seat of 
Morehead, on November 10, 1863, was briefly 
captured by guerilla men. On March 21, 1864, a 
band of guerillas burned the new courthouse down 
(Kleber 1992b:649; Sprague 1992:784).  

The end of the Civil War brought population 
growth to Rowan County. There were 2,991 
residents living in the county in 1870 (USBC 
1870). Industry was booming with stone, coal, and 
timber providing for most of the county’s 
economy. Due to the economic opportunities the 
county had to offer in the extractive industry, 
population nearly doubled by 1880 with 4,420 
inhabitants in the county by that time (USBC 
1880). The county’s rich resources were further 
exploited with the expansion of the Elizabethtown, 
Lexington & Big Sandy Railroad in the early 

I 
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1880s. The railroad provided Rowan County easier 
access to larger markets (Sprague 1992:784). 

The rapid expansion of Rowan County led to a 
disruption of local politics (Kleber 1992b:649). 
Growing tensions between Democrats and 
Republicans pathed the way for a violent feud headed 
by Democrat Floyd Tolliver and Republican John 
Martin. The feud became known as the Martin-
Tolliver Feud, or the Rowan County War. The feud, 
which earned the county national infamy, resulted in 
20 deaths and 16 injuries throughout the years of 
1883–1887. An unsuccessful attempt to restore order 
to the county was made by the Generally Assembly 
by threatening to dissolve Rowan County if the feud 
continued (Sprague 1992:784). The violence was 
finally put to an end by the formation of a citizen’s 
protective association, the Law and Order League, as 
well as the arrival of the Kentucky State Guard to 
keep the peace (Williams 1992:784–786).  

Coinciding with the end of the Rowan 
County War was the creation of Morehead 
Normal School, which would later become 
Morehead State University. The school’s doors 
opened October 3, 1887, with the intention of 
stabilizing the county through religion and 
education after the damage brought by the 
formidable feud. The school was run by the 
Kentucky Christian Missionary Society and then 
later by the Christian Women’s Board of 
Missions; it became a state school in 1922. As the 
growth of the extractive industries slowed as the 
county’s resources were depleted, the university 
provided new jobs for the residents of Morehead 
and Rowan County at large (Duncan 1992:649).  

Education further played a role in the history 
of Rowan County with the founding of “Moonlight 
Schools” by Cora Wilson Stewart in 1911. Stewart 
recruited volunteer teachers to provide lessons in 
the evenings so adults could attend after their days 
at work with the goal of reducing illiteracy. The 
Rowan County Messenger was created by Stewart, 
which, along with the news, provided lessons for 
adult students to supplement their Moonlight 
School education. Enrollment greatly exceeded 
expectations year after year, and eventually 
Stewart’s work provided the framework for 
literacy programs nationwide (Estes 1992:646).  

The Rowan County population continued to 
increase throughout the early twentieth century. The 

population in 1920 was 9,467 people (USBC 1920). 
By 1930, the county had 1,426 new residents, a 
population increase of approximately 15 percent 
(USBC 1930). The population further increased to 
12,734 people by 1940. The year 1950 was the first 
in the county’s history to see population decline, with 
12,708 people residing in the county (USBC 1950). 
This same year, tobacco exceeded corn in being the 
leading county crop produced, also for the first time 
in the county’s history (Sprague 1992:784).  

A slight spike in industrial growth was 
experienced by the county with the completion of I-
64 in 1969. The abundant clay had become an 
important resource to Rowan County, and the Lee 
Clay Products company operated in the county until 
the 1970s. The tourism industry also increasingly 
began to contribute to the Rowan County economy 
with the creation of Cave Run Lake in 1974. At 8,200 
acres, it is the largest in eastern Kentucky (Sprague 
1992:784). The USACE constructed the earth and 
rock fill dam on the Licking River in 1973. The 
Daniel Boone National Forest surrounds Cave Run 
Lake and covers portions of 21 Kentucky counties. 

The population of Rowan County reached 
19,049 people in 1980 (USBC 1980). Population 
continued to gradually increase with populations 
of 20,353 people in 1990, 22,094 people in 2000, 
and 23,333 people in 2010 (USBC 1990, 2000, 
2010). There are an estimated 24,451 current 
residents of Rowan County. 

VI. INVENTORY OF 
HISTORIC RESOURCES 
he results of the cultural historic survey are 
presented in Table 1, and the locations of the 

cultural historic resources are mapped on Figures 2 
and 3. All surveyed historic resources (at least 50 
years old) are described below. Information 
obtained from the Rowan County Property 
Valuation Administration (PVA) office, historic 
maps, and architectural analysis was used to 
establish an approximate date of construction for 
each resource. CRA personnel did not have access 
to the interior of surveyed resources, unless 
otherwise noted. Each resource has been assessed to 
determine if it appears eligible for listing in the 
NRHP. Evaluations are found after each description.  

T 
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Table 1. Surveyed Architectural Resources. 

New CRA 
Resource No. 

KHC 
Inventory No. 

Name/Description 
of Property 

Address Earliest Map 
Reference 

Construction 
Date 

NRHP 
Eligibility 

Determination 
of Effect 

Photo 
Figure No. 

1 RW 440 Mobile Home 
Park 

380 Airport 
Road 

1969 aerial circa 1969 Not 
Eligible 

N/A 9–12 

2 RW 441 Residence and 
outbuildings 

491 Airport 
Road 

1969 aerial circa 1964 Not 
Eligible 

N/A 13–17 

3 RW 442 Former Morehead-
Rowan County 

Airport 

675 Airport 
Road 

1969 aerial circa  
1950–1969 

Not 
Eligible 

N/A 18–23 

4 RW 443 Barn and 
outbuildings 

C Thompson 
Road 

1968 
Farmers 

quad map 

circa  
1950–1968 

Not 
Eligible 

N/A 24–27 

5 RW 444 Barn and non-
historic residence 

15 
Huckleberry 

Road 

1969 aerial circa  
1950–1969 

Not 
Eligible 

N/A 28–31 

6 RW 445 Water Treatment 
Plant 

450 
Filtration 

Plant Road 

1969 aerial 1968 Not 
Eligible 

N/A 32–44 

Site 1 
KHC Survey No.: RW 440 
Photographs: Figures 9–12 
Map: Figures 2 and 3  
Quad: Farmers, Kentucky 1970 (Inspected 1975) 
Lat: 38.139429 
Long: -83.533108 
Property Address: 380 Airport Road 
     Morehead, Kentucky 40351 
Owner Information: Buy Lexington Houses LLC 
       648 Forest Hill Drive 
       Lexington, Kentucky 40509 
Parcel Number: 021-00 00 026.01 
Deed Book/Page: 273/477 
Construction Date: circa 1969 

Description: Site 1 (RW 440) consists of the Cave 
Run Mobile Home and RV Park located at 380 
Airport Road, approximately 515 ft north from its 
intersection with C Thompson Road. The 
structures are situated on a grassy, 27.8 acre 
parcel with gently sloping hills. The mobile home 
park was surveyed from the right-of-way (ROW). 

Site 1 is first depicted on a 1969 aerial (USGS 
1969). It is not illustrated on the earlier 1968 
Farmers, Kentucky, 7.5-minute topographic map 
(USGS 1968). Based on its first map appearance, 
a construction date of circa 1969 is likely.  

Cave Run Mobile Home and RV Park is 
comprised of a main entry street which ends in a 
grass enclosed loop and an unnamed side street to 

the east (Figures 9 and 10). The mobile home park 
currently contains approximately 23 units with a 
few empty slots interspersed throughout the facility. 
The mobile homes themselves range in date from 
the early 1970s to the present (Figures 11 and 12).  

NRHP Evaluation: Not Eligible. Research has not 
connected this property to events or persons of 
historic significance; therefore, it is not eligible 
for listing in the NRHP under Criterion A or B.  

Site 1 (RW 440) is not a particularly 
outstanding example of mid-twentieth-century 
mobile home park architecture. There are no unique 
design features within the complex’s grounds, nor 
are there any distinctive or unique aspects to the 
overall layout of the mobile home park. The mobile 
homes themselves, within the Cave Run Mobile 
Home and RV Park, do not have significance for 
listing either individually or as a historic district as 
they are not NRHP significant, including ranging in 
age from the 1970s to the present. Modifications 
such as the addition of porches and decks have 
diminished the integrity of design and materials of 
the individual units and integrity of setting has been 
diminished with the older and newer examples of 
units interspersed throughout the mobile home and 
RV park. Therefore, Site 1 is not eligible for listing 
in the NRHP under Criterion C.  

Consequently, CRA recommends that Site 1 
(RW 440) is not eligible for listing in the NRHP 
under Criterion A, B, or C.  

Determination of Effect: N/A.  
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Figure 9. Site 1 (RW 440): Main road within Cave Run Mobile Home and RV Park, looking northwest. 

 

Figure 10. Site 1 (RW 440): Secondary road within Cave Run Mobile Home and RV Park, looking east-northeast. 
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Figure 11. Site 1 (RW 440): Mobile home example, looking east-northeast.  

 

Figure 12. Site 1 (RW 440): Mobile home example, looking west.  
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Site 2 
KHC Survey No.: RW 441 
Photographs: Figures 13–17 
Map: Figures 2 and 3  
Quad: Farmers, Kentucky 1970 (Inspected 1975) 
Lat: 38.136699  
Long: -83.534460 
Property Address: 491 Airport Road  
     Morehead, Kentucky 40351 
Owner Information: Zsolt and Nancy Varga 
       491 Airport Road 
       Morehead, Kentucky 40351 
Parcel Number: 021-00 00 034.00 
Deed Book/Page: 250/318 
Construction Date: circa 1964 

Description: Site 2 (RW 441) consists of a residence 
and outbuildings located at 491 Airport Road, at the 
northwest corner of its intersection with C Thompson 
Road. The structures are situated on a 112 acre parcel 
with several mature trees. The residence is situated 

approximately 120 ft from the ROW and is accessed 
via a paved drive off of Filtration Plant Road.  

Site 2 is first depicted on a 1969 aerial 
photograph (USGS 1969). The residence is not 
found on an earlier 1950 aerial photograph of the 
same area (USGS 1950). Rowan County PVA lists 
the construction date as 1964. Based on its first 
map appearance, as well as its form and materials, 
a construction date of circa 1964 is likely.  

The residence is a one-story, side-gable, five-
bay (w/d/www/w/wwd), frame structure oriented 
southwest (Figure 13). The building is clad in 
replacement metal panels and is sheltered by a 
metal panel roof. The house rests on a continuous, 
concrete block foundation. An interior, stone-
clad chimney pierces the northeast face of the 
roof. Windows throughout exhibit one-over-one, 
double-hung vinyl sashes.  

The façade exhibits a full-width, shed-roof 
porch that is supported by square, wood posts (see  

 

Figure 13. Site 2 (RW 441): Façade of residence, looking northeast.  



18 

Figure 13). The porch shelters an off-centered 
single-leaf entry that is flanked to the northwest 
by a single window and to the southeast by a bay 
window, single window and a second single-leaf 
entry with side-windows. 

The southeast elevation of the residence is 
pierced by a single window (Figure 14). The 
northwest elevation contains an attached carport 
with storage space and is pierced by a single 
window (Figure 15). The rear (northeast) 
elevation of the residence contains four tripartite 
windows, a single window, and a single-leaf 
entry that leads onto a wood deck (see Figure 14).  

Located approximately 25 ft west of the 
residence is a modern, metal carport (Resource 
A) (Figure 16).  

Approximately 110 ft northwest of the residence 
is a front-gable, frame shed (Resource B) (Figure 17), 
clad in metal and sheltered by a metal panel roof. The 
shed dates to between 2013 and 2016. 

Approximately 115 ft northwest of the residence 
is a gambrel roof shed (Resource C) (see Figure 17). 
The shed dates to between 1995 and 2004. 

Approximately 160 ft northwest of the 
residence is a frame shed topped by a side-gable 
roof (Resource D) (see Figure 17). The shed dates 
to between 2013 and 2016. 

NRHP Evaluation: Not Eligible. Research has not 
connected this property to events or persons of 
historic significance; therefore, it is not eligible 
for listing in the NRHP under Criterion A or B. 

The residence is not individually eligible 
under Criterion C, as it is an undistinguished 
house type that does not exhibit any notable 
design elements that would make it an unusual or 
excellent example of mid-twentieth-century 
residential housing stock in this area. The use of 
replacement materials, including siding, 
windows, and doors, has reduced the overall 
integrity of the resource. 

 

Figure 14. Site 2 (RW 441): Southeast and northeast (rear) elevations of residence, looking northwest. 
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Figure 15. Site 2 (RW 441): Façade and northwest elevation of residence, looking east.  

 

Figure 16. Site 2 (RW 441): Metal carport (Resource A), looking north. 
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Figure 17. Site 2 (RW 441): Sheds (Resources B, C, and D), looking north.  

The outbuildings (Resources A–D) are non-
historic and lack significance as common 
domestic outbuilding types; therefore, the 
outbuildings (Resources A–D) fail to meet the 
exceptional importance threshold of Criteria 
Consideration G and is not eligible for individual 
listing in the NRHP under Criterion C. 

Consequently, CRA recommends that Site 2 
(RW 441) is not eligible for inclusion in the 
NRHP under Criterion A, B, or C.  

Determination of Effect: N/A.  

Site 3 
KHC Survey No.: RW 442 
Photographs: Figures 18–23 
Map: Figures 2 and 3  
Quad: Farmers, Kentucky 1970 (Inspected 1975) 
Lat: 38.135027 
Long: -83.536335 
Property Address: 675 Airport Road 
     Morehead, Kentucky 40065 
Owner Information: Somerset Hardwood Lumber, 
       Inc. 
       PO Box 991 
       Burnside, Kentucky 42519 
Parcel Number: 021-00 00 035.00 
Deed Book/Page: 227/697 
Construction Date: circa 1950–1969 

Description: Site 3 (RW 442) consists of the 
former Morehead-Rowan County Airport located 
on Filtration Plant Road, approximately 290 ft 
southwest of its intersection with C Thompson 



21 

Road. The structures are situated on a 30.5 acre, 
relatively flat, grassy parcel. The airport 
structures are situated approximately 730 ft from 
the ROW and are accessed via a paved drive off 
of Filtration Plant Road. 

Site 3 is first depicted on a 1969 aerial 
photograph (USGS 1969). It is not present on an 
earlier 1950 aerial of the same location (USGS 
1950). Based on its first map appearance, a 
construction date of circa 1950–1969 is likely.  

Oriented southeast, the former airport office 
is a one-story, side-gable, three-bay (w/d/w), 
concrete block building (Figure 18). The office 
rests on a concrete block foundation and has 
painted concrete block walls. The roof is sheathed 
in metal panels. Unless otherwise noted, windows 
contain two-over-two, double-hung, wood sashes. 

The façade of the former office exhibits a 
full-width, integral porch (see Figure 18). The 
porch shelters a single-leaf entry that is filled by 

a solid door. Flanking the entrance to either side 
is a single window. 

The northeast elevation of the office exhibits 
a single window (see Figure 18). The southwest 
and rear (northwest) elevations of the office were 
not visible from the ROW.  

Located approximately 65 ft northwest of the 
office is a mobile home (Resource A) (Figure 19). 
A frame, shed addition has been added to the 
northeast elevation. Resource A dates to between 
1995 and 2004. 

Approximately 115 ft west of the office is a 
large, metal hangar (Resource B) (see Figure 18). 
The hangar is clad in metal siding with a front-
gable, metal panel roof. The façade of the hangar 
contains a large opening with no doors. Resource 
B were constructed between circa 1950 and 1969. 

Approximately 200 ft northwest of the office is 
a second, large hangar (Resource C) (Figure 20). The 

 

Figure 18. Site 3 (RW 442): Façade and northeast elevation of airport office and hangar (Resource B), looking west. 
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Figure 19. Site 3 (RW 442): Mobile home (Resource A), looking west. 

 

Figure 20. Site 3 (RW 442): Hangar (Resource C), looking southwest.  
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hangar is clad in metal and topped by a front-gable 
roof sheathed in metal panels. The façade contains 
large sliding or accordion doors and a shed addition 
is located on the southeast elevation. Resource C was 
constructed between 1985 and 1995. 

Approximately 280 ft northwest of the office 
is an outbuilding topped by a shed roof (Resource 
D) (Figure 21). The building has open sides and 
the roof is sheathed in metal panels. Resource D 
was constructed between 1985 and 1995 
according to a review of aerials. 

Approximately 250 ft west of the office is a 
smaller hangar topped by a shed roof (Resource 
E) (Figure 22). The building is clad in metal 
panels and the roof is sheathed in metal panels. 
An open door is located on the façade. Resource 
E was constructed between 1985 and 1995 
according to a review of aerials. 

There are two additional buildings 
(Resources F and G) not visible from the ROW 
that are located north of the Resource E. 

Resources F and G were constructed between 
1985 and 1995. 

Located approximately 185 ft southeast of 
the office is the single runway (Resource H) for 
the airport (Figure 23). The runway measures 
2,600 ft long and 70 ft wide. Resource H was 
constructed between 1950 and 1969. 

NRHP Evaluation: Not Eligible. Research has not 
connected this property to events or persons of 
historic significance; therefore, it is not eligible 
for listing in the NRHP under Criterion A or B. 

The concrete block office is an undistinguished 
building type that does not exhibit any notable 
design elements that would make it an unusual or 
excellent example of mid-twentieth-century 
resource related to the air industry. Thus, it is not 
eligible for listing in the NRHP under Criterion C. 

The outbuildings (Resources A and C–G) are 
less than 50 years old and Resources B and H are 
unremarkable examples of a metal hangar and 

 

Figure 21. Site 3 (RW 442): Outbuilding (Resource D), looking southeast. 
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Figure 22. Site 3 (RW 442): Hangar (Resource E), looking west-southwest. 

 

Figure 23. Site 3 (RW 442): Runway (Resource H), looking west-northwest.  



25 

runway that are typical types seen across the state 
in small rural airports. Resources B and H do not 
exhibit any notable, rare, or important features. 
Therefore, Resources A–G are not eligible for 
listing in the NRHP under Criterion C. 

Consequently, CRA recommends that Site 3 
(RW 442) is not eligible for inclusion in the 
NRHP under Criterion A, B, or C.  

Determination of Effect: N/A. 

Site 4 
KHC Survey No.: RW 443 
Photographs: Figures 24–27 
Map: Figures 2 and 3  
Quad: Farmers, Kentucky 1970 (Inspected 1975) 
Lat: 38.133148 
Long: -83.536260 
Property Address: C Thompson Road 
      Morehead, Kentucky 40351 
Owner Information: Unknown 
Parcel Number: 021-00 00 036.00 
Construction Date: circa 1950–1968 

Description: Site 4 (RW 443) is comprised of 
agricultural outbuildings located on C Thompson 
Road, approximately 785 ft southwest of its 
junction with Filtration Plant Road. The structures 
are situated on a relatively flat, partially wooded, 
45.4 acre parcel. The buildings are situated 
approximately 600 ft from the ROW and is 
accessed by a gravel drive off of C Thompson Road. 

Site 4 is first depicted on the 1968 Farmers, 
Kentucky, 7.5-minute topographic map (USGS 
1968). The buildings are not found on an earlier 
1950 aerial photograph (1950 USGS). Based on 
its first map appearance, as well as its form and 
materials, a construction date of circa 1950–1968 
is likely for the tobacco barn.  

Oriented northeast–southwest, the tobacco barn is 
topped by a front-gable roof sheathed in metal panels 
and clad in vertical board siding (Figure 24). The 
foundation of the barn was not visible from the ROW.  

Both gable ends contain large, sliding doors 
(see Figures 24 and 25). The northwest elevation 

 

Figure 24. Site 4 (RW 443): Northeast and northwest elevations of the tobacco barn, looking southwest.  
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contains a series of hinged door vents for curing 
tobacco (see Figure 25). A side-shed addition is 
located on its southeast elevation (see Figure 24). 

Located approximately 270 ft northeast of the 
barn and oriented northwest is a frame, front-gable 
outbuilding (Resource A), clad in rolled asphalt siding 
with a metal panel roof (Figure 26). The foundation of 
the building was not visible from the ROW. The 
façade exhibits an open, single-leaf entry flanked by a 
single window opening. The northeast elevation was 
pierced by a single window opening. The remaining 
elevations were not visible from the ROW. Resource 
A was constructed between circa 1950 and 1969.  

Approximately 25 ft east of the barn is a 
prefabricated, metal building (Resource B) (Figure 
27). Resource B dates to between 2008 and 2010.  

NRHP Evaluation: Not Eligible. Research has not 
connected this property to events or persons of 
historic significance; therefore, it is not eligible 
for listing in the NRHP under Criterion A or B. 

The tobacco barn does not exhibit any notable 
design elements that would make it an unusual or 
excellent example of a mid-twentieth-century 
agricultural building, as the form and function are 
very common in this area. It is not recommended 
eligible for the NRHP under Criterion C.  

Resource A is an unremarkable example of a 
frame outbuilding seen across the state and does not 
exhibit any notable, rare, or important features and 
it has diminished integrity of design and materials.  

Resource B is non-historic and lacks 
significance as a common building type; 
therefore, the outbuilding (Resource B) fails to 
meet the exceptional importance threshold of 
Criteria Consideration G and is not eligible for 
individual listing in the NRHP under Criterion C. 

Consequently, CRA recommends that Site 4 
(RW 443) is not eligible for inclusion in the 
NRHP under Criterion A, B, or C.  

Determination of Effect: N/A. 

 

Figure 25. Site 4 (RW 443): Northwest and southwest elevations of the tobacco barn, looking east. 
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Figure 26. Site 4 (RW 443): Outbuilding (Resource A), looking south-southwest. 

 

Figure 27. Site 4 (RW 443): Shed (Resource B), looking southwest. 
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Site 5 
KHC Survey No.: RW 444 
Photographs: Figures 28–31 
Map: Figures 2 and 3  
Quad: Farmers, Kentucky 1970 (Inspected 1975) 
Lat: 38.133238 
Long: -83.532581 
Property Address: 15 Huckleberry Road 
      Morehead, Kentucky 40351 
Owner Information: James R. Smith 
       530 C Thompson Road 
       Morehead, Kentucky 40351 
Parcel Number: 021-00 00 037.00 
Deed Book/Page: 264/688 
Construction Date: circa 1950–1969 

Description: Site 5 (RW 444) consists of a 
tobacco barn and non-historic residence located 
at 15 Huckleberry Road, north of its junction with 
C Thompson Road. The structures are situated on 
a sloped, grassy, 132.3 acre parcel that is mostly 
wooded. The barn is situated approximately 90 ft 

from the ROW and is accessed off of C 
Thompson Road. 

Site 5 is first depicted on the 1969 aerial 
photograph (USGS 1969). It is not illustrated on 
an earlier 1950 aerial of the same location (USGS 
1950). Based on its first map appearance, as well 
as its form and materials, a construction date of 
circa 1950 to 1969 is likely.  

Oriented southwest, the tobacco barn is clad 
in vertical board siding and topped by a front-
gable roof sheathed in metal panels (Figure 28). 
The barn sits on a concrete block foundation.  

Both gable ends contain a pair of large sliding 
doors (see Figures 28 and 29). The non-gable 
elevations have a series of hinged, door vents to 
allow ventilation during the drying process of the 
tobacco (see Figure 29). 

Located approximately 80 ft south of the barn 
and oriented southwest is a non-historic mobile 
home (Resource A) (Figure 30). The residence is  

 

Figure 28. Site 5 (RW 444): Southwest and southeast elevations of the tobacco barn, looking north.  
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Figure 29. Site 5 (RW 444): Northwest and northeast elevations of the tobacco barn, looking southeast. 

 

Figure 30. Site 5 (RW 444): Modern residence (Resource A), looking north. 
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topped by a side-gable roof sheathed in metal 
panels and clad in metal. Resource A dates to 
between 1985 and 1995 according to a review of 
aerials and maps.  

Approximately 260 ft southeast of the barn is 
the ruins of a second agricultural outbuilding 
(Resource B) (Figure 31). Resource B dates to 
circa 1969.  

NRHP Evaluation: Not Eligible. Research has not 
connected this property to events or persons of 
historic significance; therefore, it is not eligible 
for listing in the NRHP under Criterion A or B. 

The tobacco barn does not exhibit any 
notable design elements that would make it an 
unusual or excellent example of a mid-twentieth-
century agricultural building, as the form and 

function are very common in this area. Thus, it is 
not recommended eligible for listing in the NRHP 
under Criterion C. 

Resource A is less than 50 years of age and 
lacks significance as a common example of a 
manufacture home; therefore, the mobile home 
(Resource A) fails to meet the exceptional 
importance threshold of Criteria Consideration G 
and is not eligible for individual listing in the 
NRHP under Criterion C. 

Resource B is a ruin and therefore lacks 
integrity for listing in the NRHP under Criterion C. 

Consequently, CRA recommends that Site 5 
(RW 444) is not eligible for inclusion in the 
NRHP under Criterion A, B, or C.  

Determination of Effect: N/A. 

 

Figure 31. Site 5 (RW 444): Outbuilding ruin (Resource B), looking north-northeast. 
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Site 6 
KHC Survey No.: RW 445 
Photographs: Figures 32–44 
Map: Figures 2 and 3  
Quad: Farmers, Kentucky 1970 (Inspected 1975) 
Lat: 38.133164 
Long: -83.541034 
Property Address: 450 Filtration Plant Road 
      Morehead, Kentucky 40351 
Owner Information: Morehead Utility Plant Board 
       135 S. Wilson Avenue 
       Morehead, Kentucky 40351 
Parcel Number: 021-00 00 040.00 
Construction Date: 1968 

Description: Site 6 (RW 445) consists of the 
Morehead Utility Plant Board Water Plant 
located at 450 Filtration Plant Road, 
approximately 0.5 mi southwest of its junction 
with C Thompson Road. The structures are 
situated on a relatively flat, grassy, 3.1 acre 

parcel. The Water Plant is located at the terminus 
of Filtration Plant Road. The construction dates 
for the plant’s buildings were provided by Plant 
Supervisor Phillip Adkins. 

Site 6 is first depicted on a 1969 aerial 
photograph (USGS 1969). Based on its first map 
appearance, as well as information from the 
Water Plant supervisor, the facility was 
constructed in 1968.  

The plant’s main building has a two-story, flat 
roof, three-bay (www/w/d), front section and a one-
story rear section (Figure 32). Oriented southeast, 
the building is clad in brick and rests on a 
continuous, poured concrete foundation. Windows 
throughout exhibit a mixture of horizontal sliding 
and fixed-pane vinyl and metal sashes.  

The façade exhibits an off-centered single-
leaf entry filled by a single-light, metal door that 
is sheltered by a flat, metal awning supported by 
metal rods (see Figure 32). The entrance is  

 

Figure 32. Site 6 (RW 445): Façade of main building, looking northwest.  
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flanked to the southwest by a single window and 
a tripartite window. The second story of the 
façade contains three single windows. 

The northeast elevation of the two-story section 
contains a single window in both the first and 
second stories (Figure 33). The northeast elevation 
of the one-story section contains a single-leaf entry 
filled with a single-light, metal door that is sheltered 
by a flat, metal awning. The entrance is flanked to 
either side by two windows (see Figure 33). The 
southwest elevation of the two-story section 
contains a loading dock that is filled with a solid, 
metal, overhead door and a single-leaf entry filled 
by a solid metal door in the first story (Figure 34).  

The building has had two additions. The first 
addition, constructed in the early 1980s, is located 
on the southwest elevation of the one-story section. 
The southeast elevation of the addition contains a 
tripartite window (Figure 35). The southwest 
elevation contains a single-leaf entry filled with a 
single-light and metal door and a tripartite window 

(see Figure 35). The northwest elevation of the 
addition contains three tripartite windows. 

The second addition, built in 2002, is located on 
the building’s northwest corner. It contains two 
windows in each of its northeast and northwest 
elevations (see Figure 33). The addition’s southwest 
elevation contains a single-leaf entry filled with a 
single-light, metal door (see Figure 35). 

Located approximately 50 ft north of the main 
building is a one-story pump house (Resource A) 
(Figure 36). It is clad in brick with a flat roof and 
rests on a continuous, poured concrete foundation. 
The façade contains a single-leaf entry flanked by 
two single windows. The building (Resource A) 
was constructed in 1968. 

Approximately 45 ft northwest of the main 
building is a second, one-story pump house 
(Resource B) (Figure 37). It is clad in brick, 
sheltered by a flat roof and sits on a continuous, 
poured concrete foundation. The façade contains 

 

Figure 33. Site 6 (RW 445): Northeast and northwest elevations of main building, looking southwest. 
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Figure 34. Site 6 (RW 445): Façade and southwest elevation of main building and metal garage (Resource H), looking northeast. 

 

Figure 35. Site 6 (RW 445): Southwest and northwest elevations of main building, looking east-southeast. 
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Figure 36. Site 6 (RW 445): Pump house (Resource A), looking northwest. 

 

Figure 37. Site 6 (RW 445): Pump house (Resource B), looking north-northeast.  
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a solid, metal overhead garage door, a single-leaf 
entry, and three single windows. The pump house 
(Resource B) was constructed in 1984. 

Approximately 95 ft west of the main building 
is a small, metal garage (Resource C) (Figure 38). 
The building contains a solid, overhead garage door 
and a single-leaf entry in its façade. The building 
(Resource C) dates to between 2013 and 2016. 

Approximately 85 ft west-southwest of the 
main building is a processing building (Resource 
D) (Figure 39). It is clad in brick, topped by a flat 
roof, and rests on a raised, continuous, poured 
concrete foundation. The processing building 
(Resource D) was constructed in 1990. 

Approximately 40 ft south of the main building 
is a building currently used for storage (Resource E) 
(Figure 40). It is clad in brick, topped by a flat roof, 
and rests on a raised, continuous, poured concrete 
foundation. The façade contains a single-leaf entry. 
The building (Resource E) was constructed in 1968. 

Approximately 60 ft southeast of the main 
building is a garage and storage building 
(Resource F) (Figure 41). It is clad in brick, 
topped by a flat roof, and rests on a raised, 
continuous, poured concrete foundation. The 
façade contains an overhead, solid metal garage 
door, a double-leaf entry filled with solid doors, 
and a single-leaf entry. The garage and storage 
building (Resource F) was constructed in 1984. 

Approximately 135 ft northeast of the main 
building is a second processing building 
(Resource G) (Figure 42). It is clad in brick, 
topped by a flat roof, and rests on a raised, 
continuous, poured concrete foundation. The 
façade contains a loading dock filled by an 
overhead, solid metal door, two single-leaf 
entries, and a single window. The second 
processing building (Resource G) was 
constructed in 2002. 

Located immediately adjacent to the southwest 
corner of the main building is a metal garage 

 

Figure 38. Site 6 (RW 445): Metal garage (Resource C), looking southwest. 
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Figure 39. Site 6 (RW 445): Processing building (Resource D), looking west. 

 

Figure 40. Site 6 (RW 445): Storage building (Resource E), looking southwest. 
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Figure 41. Site 6 (RW 445): Garage and storage building (Resource F), looking southeast. 

 

Figure 42. Site 6 (RW 445): Processing building (Resource G), looking northeast. 
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(Resource H) (Figure 43). It is clad in metal panels, 
topped by a front-gable roof, and rests on a 
continuous, poured concrete foundation. The façade 
contains an overhead, solid metal garage door. The 
garage (Resource H) dates to between 2008 and 2010. 

In addition to the numerous previously 
described buildings, there are 19 in-ground 
holding pits (Resource I) for the treatment of 
water (Figure 44). They are positioned south and 
southeast of the main building. The holding pits 
(Resource I) are constructed from poured 
concrete and date from 1968 to 2004.  

NRHP Evaluation: Not Eligible. Research has not 
connected this property to events or persons of 
historic significance; therefore, it is not eligible 
for listing in the NRHP under Criterion A or B. 

The Water Plant’s main building does not 
exhibit any notable design elements that would 
make it an unusual or excellent example of a mid-
twentieth-century municipal water plant building. 
In addition, the two additions have nearly 

doubled the footprint of the original portion of the 
building, thereby diminishing its integrity of 
design and materials. Thus, the Water Plant’s 
main building is not recommended eligible for 
listing in the NRHP under Criterion C. 

The supporting Resources A, E, and some of 
I are over 50 years of age but are common forms 
found in mid-twentieth-century water treatment 
plants across the state. The remaining resources 
(B, C, D, F, G, H, and some of I) are non-historic 
and lack significance as common late twentieth to 
early twenty-first-century municipal water 
treatment building types; therefore, the Resources 
B, C, D, F, G, H, and some of I fail to meet the 
exceptional importance threshold of Criteria 
Consideration G and are not eligible for 
individual listing in the NRHP under Criterion C.  

Consequently, CRA recommends that Site 6 
(RW 445) is not eligible for inclusion in the 
NRHP under Criterion A, B, or C.  

Determination of Effect: N/A. 

 

Figure 43. Site 6 (RW 445): Metal garage (Resource H), looking northwest. 
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Figure 44. Site 6 (RW 445): Water pits (Resource I), looking west. 

VII. CONCLUSIONS 
n April and May 2021, CRA personnel completed 
a cultural historic baseline survey for the 

proposed Cave Run Raw Water Intake and 
Transmission Main Project in Rowan County, 
Kentucky. The survey was conducted at the request 
of Alan Robinson of Eclipse Engineers, PLLC, on 
behalf of the Morehead Utility Plant Board. 

Prior to initiating fieldwork, personnel 
initiated a review of records maintained by the 
KHC to determine if previously recorded cultural 
historic resources were located in the APE. GIS 
data provided by the KHC indicated no 
previously recorded resources were in the APE.  

During the field survey, CRA personnel 
identified a total of six cultural historic sites 
(Sites 1–6) within the APE, all of which were 
previously unrecorded. Cave Run Lake dam was 
not evaluated as part of the survey as it is less than 
50 years of age. CRA recommends that Sites 1–6 

(RW 440–RW 445) are not eligible for listing in 
the NRHP under Criterion A, B, or C. Thus, CRA 
recommends a finding of No Historic Properties 
Affected for the proposed project.  

REFERENCES CITED 
Abner, Amanda B., and Rebecca Horn Turner 

2008 A Cultural Historic Survey for the 
KY801 Improvements Rowan County, 
Kentucky. KYTC, Frankfort, Kentucky. 

Duncan, John R.  
1992 Morehead State University. In The 

Kentucky Encyclopedia, edited by John E. 
Kleber, pp. 649–650. University Press of 
Kentucky, Lexington. 

Estes, Florence  
1992 Moonlight School. In The Kentucky 

Encyclopedia, edited by John E. Kleber, p. 
646. University Press of Kentucky, 
Lexington.  

I 



40 

Fiegel, Jayne H. 
1988 Cultural/Historic Analysis of KY 801/I-64 

Interchange Project. Kentucky Department 
of Highways, Frankfort, Kentucky. 

Hammon, Neal 
1992 Kentucky County. In The Kentucky 

Encyclopedia, edited by John E. Kleber, p. 
495. University Press of Kentucky, 
Lexington. 

Kentucky Department of Highways 
1948 General Highway Map, Rowan County, 

Kentucky. Kentucky Department of 
Highways, Frankfort, Kentucky. Prepared 
in cooperation with the US Department of 
Commerce, Bureau of Public Roads. 

1958 General Highway Map, Rowan County, 
Kentucky. Kentucky Department of 
Highways, Frankfort, Kentucky. Prepared 
in cooperation with the US Department of 
Commerce, Bureau of Public Roads. 

Kentucky Heritage Council 
(n.d.) Kentucky Historic Resources Survey 

Manual. Kentucky Heritage Council, 
Frankfort, Kentucky. 

Kleber, John E. (editor) 
1992a Kentucky: A Historical Overview. In 

The Kentucky Encyclopedia, p. xix. 
University Press of Kentucky, Lexington. 

1992b Morehead. In The Kentucky 
Encyclopedia, pp. 648–649. University 
Press of Kentucky, Lexington. 

McGrain, P., and Currens, J.C. 
1978 Topography of Kentucky: Kentucky 

Geological Survey, ser. 11, Special 
Publication 25, p. 76. University of 
Kentucky, Lexington. 

National Park Service  
1983 Secretary of the Interior’s Standards and 

Guidelines for Archeology and Historic 
Preservation. National Park Service, 
Department of the Interior, Washington, D.C. 

1985 Guidelines for Local Surveys: A Basis 
for Preservation Planning: National 
Register Bulletin #24. National Park 
Service, Department of the Interior, 
Washington, D.C. 

1990 (Revised 1991, 1995, 1997) National 
Register Bulletin: How to Apply the 
National Register Criteria for Evaluation. 
National Park Service, Department of the 
Interior, Washington, D.C. 

Sanders, Thomas N. (editor) 
2017 Specifications for Conducting Fieldwork 

and Preparing Cultural Resource Assessment 
Reports. Revised ed. 2.5. Kentucky State 
Historic Preservation Office, Kentucky 
Heritage Council, Frankfort, Kentucky.  

Sprague, Stewart 
1992 Rowan County. In The Kentucky 

Encyclopedia, edited by John E. Kleber, 
pp. 783–784. University Press of 
Kentucky, Lexington. 

United States Geological Survey 
1929 Salt Lick, Kentucky, 15-minute series 

topographical quadrangle. United States 
Department of the Interior, Washington, D.C. 

1934 Salt Lick, Kentucky, 15-minute series 
topographical quadrangle. United States 
Department of the Interior, Washington, D.C. 

1950 Aerial dates June 01, 1950. Number 
AR1KV0000010059. United States 
Department of the Interior, Washington, D.C. 

1953a Farmers, Kentucky, 7.5-minute series 
topographical quadrangle. United States 
Department of the Interior, Washington, D.C. 

1953b Salt Lick, Kentucky, 7.5-minute series 
topographical quadrangle. United States 
Department of the Interior, Washington, D.C. 

1968 Farmers, Kentucky, 7.5-minute series 
topographical quadrangle. United States 
Department of the Interior, Washington, D.C. 

1969 Aerial dates October 29, 1969. Number 
AR1VCGK00010118. United States 
Department of the Interior, Washington, D.C. 

Williams, David 
1992 Rowan County War. In The Kentucky 

Encyclopedia, edited by John E. Kleber, 
pp. 784–786. University Press of 
Kentucky, Lexington. 



Prepared for

by
Thomas H. McAlpine, Jr., RPA 989404

Prepared by

Contract Publication Series 19-718

AN ARCHAEOLOGICAL SURVEY FOR
THE PROPOSED CAVE RUN RAW WATER AND

TRANSMISSION LINE PROJECT IN
ROWAN COUNTY, KENTUCKY

Kentucky      West Virginia     Wyoming

   Indiana     Louisiana    Tennessee      Virginia         

Gateway Area
Development

District





Contract Publication Series 19-718 

AN ARCHAEOLOGICAL SURVEY FOR 
THE PROPOSED CAVE RUN RAW WATER AND 

TRANSMISSION LINE PROJECT IN 
ROWAN COUNTY, KENTUCKY 

by 

Thomas H. McAlpine, Jr., RPA 989404 
with contributions by Donald A. Miller and Julia K.C. Gruhot 

Prepared for 

Alan R. Robinson, PE 
President 

Eclipse Engineers, PLLC 
113 West Mt. Vernon Street 
Somerset, Kentucky 42501 

Office: (606) 451-0959 
Cell: (859) 433-9585 

E-mail: arobinson@eclipseengineers.net

Jocelyn Gross 
Planning/GIS Coordinator 

Gateway Area Development District 
110 Lake Park Drive 

Morehead, Kentucky 40351 
Office: (606) 780-0090, extension 2207 

Cell: (859) 274-2904 
E-mail: jocelynr.gross@ky.gov

Prepared by 

Cultural Resource Analysts, Inc. 
151 Walton Avenue 

Lexington, Kentucky 40508 
Phone: (859) 252-4737 

Fax: (859) 254-3747 
E-mail: cmniquette@crai-ky.com

CRA Project No.: K19E023

______________________________ 
Charles M. Niquette, RPA 10710 

Co-Principal Investigator 

______________________________ 
Alexandra D. Bybee, RPA 11813 

Co-Principal Investigator 

July 13, 2020 

Lead Agency: United States Army Corps of Engineers 
Corps Permit No.: DACW27-4-20-198 

Kentucky Antiquities Act Permit No.: 2020-03 
United States Forest Service Special Use Permit No.: FS-2700-30 

OSA Project Registration No.: FY20-10499 



 



i 

ABSTRACT 
On February 20, 2020, Cultural Resource Analysts, Inc., personnel completed an archaeological survey 

for the proposed Cave Run Raw Water and Transmission Line Project in Rowan County, Kentucky. The 
survey was conducted at the request of Alan R. Robinson of Eclipse Engineers, PLLC, and Jocelyn R. Gross 
of Gateway Area Development District, on behalf of the Morehead Utility Plant Board. The Morehead 
Utility Plant Board plans to build a new raw water and transmission line near Cave Run Lake that also 
includes a new proposed tank, tank service road, and the expansion of an existing water treatment plant. 
The project area covers approximately 10.0 ha (24.7 acres). The portions of the project area are on United 
States Army Corps of Engineers (0.57 ha [1.41 acres]), United States Forest Service (0.65 ha [1.62 acres]), 
and Morehead Utility Plant Board and Trust (0.18 ha [0.44 acre]) property. 

Prior to the field survey, a records review was conducted at the Office of State Archaeology. The review 
indicated that there have been 16 previous archaeological surveys within a 2.0 km (1.2 mi) radius of the 
project area. Eleven archaeological sites have been previously recorded in this area. While 2 of the previous 
survey areas intersect with the current project area, none of the previously recorded sites are within the 
current project area. 

The entire project area was subjected to intensive pedestrian survey supplemented with screened shovel 
testing. As a result of this survey, one archaeological site (15Ro250) was recorded. Site 15Ro250 was an 
indeterminate prehistoric open habitation without mounds characterized by lithic debitage recovered from 
shovel tests. Due to the lack of archaeological integrity and research potential, the portion of the site within 
the project area is recommended as not eligible for inclusion in the National Register of Historic Places and 
no further work is recommended. However, the site may extend outside the project area and that portion 
could not be assessed. If project plans change to impact that area, further survey may be required. As no 
sites listed in, or eligible for listing in, the National Register of Historic Places will be affected by the 
proposed project, archaeological clearance is recommended. 
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I. INTRODUCTION 
n February 20, 2020, Cultural Resource 
Analysts, Inc. (CRA), personnel completed 
an archaeological survey for the proposed 

Cave Run Raw Water and Transmission Line Project 
in Rowan County, Kentucky (Figure 1). The survey 
was conducted at the request of Alan R. Robinson of 
Eclipse Engineers, PLLC, and Jocelyn R. Gross of 
Gateway Area Development District, on behalf of 
the Morehead Utility Plant Board. Fieldwork for the 
project was completed by Thomas H. McAlpine, Jr., 
Karen Clark, Jake Thatcher, and Robert McCain in 
32 work hours. Office of State Archaeology (OSA) 
Geographic Information Systems (GIS) data 
requested by CRA on December 11, 2019, was 
returned on December 12, 2019. The results were 
researched by Julia K.C. Gruhot of CRA at the OSA 
on December 19, 2019, and at the Daniel Boone 
National Forest (DBNF) on January 13, 2020. The 
OSA project registration number is FY20-10499.  

Purpose of the Study  
The study was conducted to comply with 

Section 106 of the National Historic Preservation 
Act. This project requires a Section 404 permit 
under the Clean Water Act from the United States 
Army Corps of Engineers (USACE) and is 
therefore considered an undertaking subject to 
Section 106 review. Any state, county, or 
municipal lands in the project area were surveyed 
under OSA Kentucky Antiquities Act Permit 
Number 2020-03 pursuant to Kentucky Revised 
Statute (KRS) 164.720. The project area includes 
portions of USACE and United States Forest 
Service (USFS) land and was surveyed under 
Corps Permit Number DACW27-4-20-198, and 
USFS Special Use Permit Number FS-2700-30. 

The purpose of this assessment was to 1) locate, 
describe, evaluate, and make appropriate 
recommendations for the future treatment of any 
historic properties or prehistoric archeological sites 
which may have been threatened by proposed 
construction activities, and 2) to assess the potential 
for cultural resources requiring preservation in place. 
This included an archaeological assessment of the 
project area. For the purposes of this assessment, a 
site was defined as “any location where human 

behavior has resulted in the deposition of artifacts, or 
other evidence of purposive behavior at least 50 years 
of age” (Sanders 2017).  

A description of the project area, the field 
methods used, and the results of this investigation 
follow. The report is intended to conform to the 
Specifications for Conducting Fieldwork and 
Preparing Cultural Resource Assessment 
Reports (Sanders 2017). 

Project Description 
The Morehead Utility Plant Board plans to build 

a new raw water and transmission line near Cave Run 
Lake that also includes a new proposed tank, tank 
service road, and the expansion of an existing water 
treatment plant (Figures 2 and 3). As part of this 
project, the pipeline must cross properties owned by 
the USACE, USFS, the Morehead Utility Plant 
Board and Trust, and private property. The project 
includes 1,981.0 m (6,500.0 linear ft [LF]) of raw 
water line, 1,219.0 m (4,000.0 LF) of transmission 
line, a tank site approximately 0.68 ha (1.70 acres) in 
size, 274.3 m (900.0 LF) of tank service road, an 
approximately 5.70 ha (14.00 acre) water treatment 
plant expansion, and an approximately 0.08 ha (0.20 
acre) raw water line intake wet well. Where the tank 
service road and transmission line run together, the 
area of potential effect (APE) is an 18.0 m (60.0 ft) 
wide corridor, the remainder of the transmission line 
has a 9.0 m (30.0 ft) wide corridor APE, and the 
proposed raw water line has a 15.0 m (50.0 ft) wide 
corridor APE. Some of these areas have previously 
been disturbed by logging, airport construction 
(abandoned), and water plant construction. The 
project area covers approximately 10.00 ha (24.70 
acres). A total of 0.57 ha (1.41 acres) of the project 
area is on USACE land, 0.65 ha (1.62 acres) is on 
USFS DBNF land, and 0.18 ha (0.44 acre) is on 
Morehead Utility Board and Trust land. 

 
Figure 1. Map of Kentucky showing the location of 
Rowan County. 
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Figure 3a. Project area plan map [KEY].
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K
1

9
E

0
2

3
 
(
0

2
A

P
R

I
L

2
0

2
0

)
 
J
M

A

LEGEND

feet
150

3000

meters0 30 60 90

9

Figure 3d. Project area plan map.

2016

FSA/NAIP Color Ortho Imagery. Kentucky

Environmental and Public Protection Cabinet.

Office of Information Services.

Ky_NAIP_2016_2FT

Previously Surveyed (Bodkin 1997)

Previously Surveyed (Fouts 1991)

DBNF Boundary

Project Boundary

Disturbed Area (Road)

Shovel Test Survey

Contour (10 ft Interval)

USACE Boundary



10 

Summary of Findings 
Prior to the field survey, a records review was 

conducted at the OSA. The review indicated that 
there have been 16 previous archaeological 
surveys within a 2.0 km (1.2 mi) radius of the 
project area. Eleven archaeological sites have 
been previously recorded in this area. While 2 of 
the previous survey areas (Bodkin 1997; Fouts 
1991) intersect with the current project area, none 
of the previously recorded sites are within the 
current project area. 

The entire project area was subjected to 
intensive pedestrian survey supplemented with 
screened shovel testing. As a result of this survey, 
one archaeological site (15Ro250) was recorded. 
Site 15Ro250 was an indeterminate prehistoric 
open habitation without mounds characterized by 
lithic debitage recovered from shovel tests. Due 
to the lack of archaeological integrity and 
research potential, the portion of the site within 
the project boundary is recommended as not 
eligible for inclusion in the National Register of 
Historic Places (NRHP) and no further work is 
recommended. However, the site may extend 
outside the project area and that portion could not 

be assessed. If project plans change to impact that 
area, further survey may be required. As no sites 
listed in, or eligible for listing in, the NRHP will 
be affected by the proposed project, 
archaeological clearance is recommended. 

II. ENVIRONMENTAL 
SETTING 

his section of the report provides a description 
of the modern and prehistoric environment 

and considers those aspects of the environment 
that may have influenced the settlement choices 
of past peoples. Attributes of the physical 
environment also often guide the methods used to 
discover archaeological sites. Topography, 
bedrock geology, vegetation, hydrology, soils, 
lithic resources, and climate for the project area 
are discussed below. 

The Eastern Kentucky Coal Field region 
(Figure 4) is a rugged and maturely dissected area 
that is underlain by sandstone, shale, and coal 
(Bladen 1973:23, 31; Pollack 2008:16–18). There 
are 35 counties situated either entirely or partially  

 
Figure 4. The Eastern Kentucky Coal Field region. 

T 
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within this region: Bell, Boyd, Breathitt, Carter, 
Clay, Elliott, Estill, Floyd, Greenup, Harlan, 
Jackson, Johnson, Knott, Knox, Laurel, 
Lawrence, Lee, Leslie, Letcher, Lewis, 
McCreary, Magoffin, Martin, Menifee, Morgan, 
Owsley, Perry, Pike, Powell, Pulaski, Rockcastle, 
Rowan, Wayne, Whitley, and Wolfe Counties 
(Bladen 1973:23). Lewis and Rowan Counties in 
northeastern Kentucky encompass a portion of 
the Knobs, a wedge of the Mississippian Plateaus, 
and a portion of the Eastern Kentucky Coal Field. 
Rockcastle County is situated partially within the 
Knobs subregion, partially within the 
Mississippian Plateaus, and partially within the 
Eastern Kentucky Coal Field region. Pulaski and 
Wayne Counties are situated partially within the 
Mississippian Plateaus and partially within the 
Eastern Kentucky Coal Field regions. Finally, 
Estill and Powell Counties overlap portions of the 
Knobs and the Eastern Kentucky Coal Field as 
well. 

This region holds the highest elevations in 
Kentucky, culminating with Black Mountain in 
Harlan County, which has an estimated elevation 
of over 1,250 m (4,100 ft) above mean sea level 
(AMSL) (Bladen 1973:23; Schwendeman 

1979:27). The region is bordered to the west and 
north by the Pottsville Escarpment and to the east 
and south by the state lines of West Virginia and 
Virginia, respectively. Ridge crests and valley 
bottoms are typically very narrow, and the 
majority of the terrain is steeply sloped. 

The Big Sandy, Cumberland, Kentucky, 
Licking, Little Sandy, and Ohio Rivers and their 
tributaries, along with Tygarts Creek, drain the 
Eastern Kentucky Coal Field region (Figure 5). 
Locally, the major river valleys are very wide, 
and most of the human habitation is on the 
floodplains and low terraces (Newell 2001). High 
terraces are remnants of earlier valley bottoms. 

The Eastern Kentucky Coal Field is located 
in the Mixed Mesophytic Forest region, which is 
described as the most complex and oldest 
association of the Deciduous Forest Formation 
(Braun 2001:39). Mixed mesophytic refers to a 
climax association in which dominance is shared 
by a number of species, and the dominant trees 
are beech, tuliptree, basswood, sugar maple, 
chestnut, sweet buckeye, red oak, white oak, and 
hemlock (Braun 2001:40). Historically, ridgetops 
contained various pines (black, white, and 
yellow) and chestnut, and slopes were typically  

 
Figure 5. Rivers that drain the Eastern Kentucky Coal Field region.  
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covered in hemlock and rhododendron (Davis 
1924:19). Originally, the valleys were heavily 
forested with oak, hickory, walnut, yellow poplar, 
and beech, but by the early 1920s, the forest had 
been almost entirely removed (Davis 1924:25). In 
the modern Eastern Kentucky Coal Field region, 
north and east slopes are dominated by white 
basswood, while beech and oaks are dominant on 
south and west slopes. Modern ravines are often 
dominated by hemlock and rhododendron, but 
magnolia is also generally abundant. The 
uppermost slopes and ridges contain oak-chestnut 
and oak-hickory communities (Braun 2001:91–
92). 

Soils of the Eastern 
Kentucky Coal Field 

The Eastern Kentucky Coal Field region is 
predominantly mapped as the Ultisols order of 
soils. Ultisols formed in completely weathered 
colluvium or residuum of the underlying bedrock, 
which in eastern Kentucky is predominantly 
shale, siltstone, and sandstone, and they occurred 
on Late Pleistocene or older surfaces. They are 
found on nearly level to very steep landforms. 
These soils display a light-colored or thin or low 
organic-carbon content, grayish-colored surface 
horizon, and a clay-enriched subsoil. They are 
relatively infertile due to being strongly leached. 
Ultisols are typically red to yellow in color, 
resulting from the accumulation of iron and 
aluminum oxides. They are not characterized by 
any specific soil temperature, and they exhibit all 
but aridic soil moisture regimes (Soil Survey 
Staff 1999:721–726). Ultisols may contain buried 
and intact archaeological deposits as a result of 
colluvium, depending upon the landform on 
which they formed (e.g., footslope vs. bench), but 
most cultural deposits contained in these soils 
will be on or near the surface. 

The region is predominantly mapped as the 
Udults suborder of soils, which are the more or 
less freely drained and humus-poor Ultisols 
found in areas with well-distributed rainfall and 
that form in humid climates. Udults are thought 
to have developed under forest vegetation, but 
some developed under a savanna associated with, 
or influenced by, human activity. Many are 
cultivated with the addition of nutrient 

amendments or by allowing a fallow period 
following very few years of use. Udults can 
exhibit a compacted zone, or fragipan, in or 
below the clay-enriched subsoil (Soil Survey 
Staff 1999). 

Portions of the Eastern Kentucky Coal Field 
that are predominantly mapped as Inceptisols 
occur to a lesser extent. Inceptisols developed in 
silty, acid alluvium during the Late Pleistocene or 
Holocene time periods on nearly level to steep 
surfaces. Inceptisols may contain deeply buried 
and intact archaeological deposits, depending 
upon the landform on which they formed (e.g., 
sideslope vs. alluvial terrace). Inceptisols exhibit 
a thick, dark-colored surface horizon rich in 
organic matter and a weakly developed 
subsurface horizon with evidence of weathering 
and sometimes of gleying (Soil Survey Staff 
1999:489–493). 

When Inceptisols are the predominantly 
mapped soil order, they are typically mapped as 
the Udepts suborder of soils, which are mainly the 
more or less freely drained Inceptisols in areas 
with well-distributed to excessive rainfall. In the 
areas where rainfall was excessive, the soils 
formed in older deposits. Most of the soils are 
thought to have developed under forest 
vegetation, but some supported shrubs or grasses. 
Most of the soils have either a thinner or thicker 
but leached surface horizon and a weakly 
developed subsoil or B-horizon. Some also have 
a sulfuric acid-enhanced horizon, which 
commonly occurs as a result of artificial drainage, 
surface mining, or other earthmoving activities. 
Some also exhibit a cemented zone subsurface, 
such as a duripan, and some have a compacted 
zone, such as a fragipan (Soil Survey Staff 1999). 

There are also smaller areas predominantly 
mapped as Entisols in the region. Entisols are 
sandy soils that formed very recently in 
unconsolidated parent material and have not been 
in place long enough for pedogenic processes to 
form distinctive horizons aside from an A-
horizon. They are located on steep, actively 
eroding slopes or on floodplains or glacial 
outwash plains that frequently receive new 
deposits of alluvium. They do not have a 
compacted zone, such as a fragipan, and do not 
have accumulated clays or aluminum or iron 



13 

oxides, but they may be sodium enriched (Soil 
Survey Staff 1999:389–391). Because of their 
young age, Entisols rarely contain buried and 
intact prehistoric archaeological deposits. 

Several suborders dominate the Entisol order. 
They include the Aquents, Orthents, and 
Psamments suborders. Aquents are found along 
margins of lakes or along streams where the water 
table is at or near the surface for much of the year. 
Many Aquents have bluish or grayish colors and 
redoximorphic features caused by alternating 
periods of reduction and oxidation of iron and 
manganese compounds in the soil. Most Aquents 
support vegetation that tolerates permanent or 
periodic wetness. Orthents are located on recent 
erosional surfaces that are the result of geologic 
erosional processes or are caused by mining, 
cultivation, or other factors. The upper horizons 
have been either truncated or completely 
removed. Some are in areas of recent loamy or 
fine eolian deposits, in areas of glacial deposits, 
or in areas of debris from recent landslides and 
mudflows. Orthents occur in any climate and 
under any vegetation. Finally, Psamments are 
very sandy soils formed in poorly graded (well-
sorted) sands on shifting or stabilized sand dunes, 
in cover sands, in sandy parent materials that 
were sorted in an earlier geologic cycle, or in 
material weathered from sandstone or granitic 
bedrock. They are generally found on outwash 
plains, lake plains, natural levees, or beaches, and 
they generally exhibit a wide range of vegetation 
(Soil Survey Staff 1999). 

Lithic Resources 
Chert resources in the Eastern Kentucky Coal 

Field region are somewhat localized, and many 
portions of the region are devoid of chert 
resources. Chert is more common along the 
western border of the region. The vast majority of 
the area is underlain by Pennsylvanian-age 
sandstone, shale, and siltstone deposits (United 
States Geological Survey [USGS] 2020). 
Breathitt chert primarily outcrops in the central 
portion of the region in the area of Breathitt 
County. Breathitt chert can also be found in 
portions of Knott, Magoffin, Owsley, and Perry 
Counties. Minor sources also occur in Bell, 
Leslie, and Harlan Counties. Brush Creek chert 
can be found in the northeastern portion of the 

region in Boyd, Carter, and Lawrence Counties. 
Mississippian-age Newman limestone, 
containing Newman chert, is found in outcrops 
along the northwestern and southeastern edges of 
the region. Ste. Genevieve and St. Louis cherts of 
the same age are found along the western edge of 
the region, predominantly in Clinton, Estill, 
Menifee, Powell, and Wayne Counties. 
Mississippian-age Fort Payne, Monteagle, and 
Bangor cherts are found in sandstone or 
limestone outcrops, mostly in the southern 
counties. Finally, there are several Ordovician 
and Cambrian Formations along the Kentucky-
Virginia-Tennessee border in Harlan and Bell 
Counties that contain chert. The Ordovician 
Formations are noted as containing olive-black to 
black chert, referred to as Poteet or Chickamauga 
chert. Lower Ordovician and upper Cambrian 
Formations contain Knox chert. Although often 
of small size, the chert is a high quality material. 

Prehistoric and 
Historic Climate 

Climatic conditions during the period of 
human occupation in the region (Late Pleistocene 
and Holocene ages) can be described as a series 
of transitions in temperature, rainfall, and 
seasonal patterns that created a wide range of 
ecological variation, altering the survival 
strategies of human populations (Anderson 2001; 
Niquette and Donham 1985:6–8; Shane et al. 
2001). The landscape during the Pleistocene was 
quite different from that of today. Much of the 
mid-continent consisted of periglacial tundra 
dominated by boreal conifer and jack-pine 
forests. Eastern North America was populated by 
a variety of faunal species, including megafaunal 
taxa such as mastodon, mammoth, saber-toothed 
tiger, and Pleistocene horse, as well as by modern 
taxa such as white-tailed deer, raccoon, and 
rabbit. 

The Wisconsinan glacial maximum occurred 
approximately 21,400 years BP (Anderson 2001; 
Delcourt and Delcourt 1987). By 15,000 BP, 
following the Wisconsinan glacial maximum, a 
general warming trend and concomitant glacial 
retreat had set in (Anderson 2001; Shane 1994). 
Towards the end of the Pleistocene and after 
14,000 BP, the boreal forest gave way to a mixed 
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conifer/northern hardwoods forest complex. In 
the Early Holocene and by 10,000 BP, southern 
Indiana was probably on the northern fringes of 
expanding deciduous forests (Delcourt and 
Delcourt 1987:92–98). Pollen records from the 
Gallipolis Lock and Dam on the Ohio River near 
Putnam County, West Virginia, reveal that all the 
important arboreal taxa of mixed mesophytic 
forest had arrived in the region by 9000–8500 BP 
(Fredlund 1989:23). Similarly, Reidhead 
(1984:421) indicates that the generalized 
hardwood forests were well established in 
southeastern Indiana and southwest Ohio by circa 
8200 BP. 

Prior to approximately 13,450 BP, climatic 
conditions were harsh but capable of supporting 
human populations (Adovasio et al. 1998; 
McAvoy and McAvoy 1997). Populations were 
probably small, scattered, and not reproductively 
viable (Anderson 2001). The Inter-Allerød Cold 
Period, 13,450–12,900 BP, brought about the 
dispersal of Native Americans across the 
continent. This period was followed by the rapid 
onset of a cooling event known as the Younger 
Dryas (12,900–11,650 BP) during which 
megafauna species became extinct, vegetation 
changed dramatically, and temperature fluctuated 
markedly. It was also a period of noticeable 
settlement shift that marked the appearance of a 
variety of subregional cultures across eastern 
North America (Anderson 2001). 

In a recent review, Meeks and Anderson 
(2012:111) described the Pleistocene/Holocene 
transition as “a period of tremendous 
environmental dynamism coincident with the 
Younger Dryas event.” The Younger Dryas 
(12,900 to 11,600 cal. BP) represents one of the 
largest abrupt climate changes that has occurred 
within the past 100,000 years. The onset of the 
Younger Dryas appears to have been a relatively 
rapid event that may have been driven by a 
freshwater influx into the North Atlantic as a 
result of catastrophic outbursts of glacial lakes. 
“The net effect of these outbursts of freshwater 
was a reduction in sea surface salinity, which 
altered the thermohaline conveyor belt; 
effectively slowing ocean circulation of warmer 
water (heat) to the north and bringing cold 
conditions” (Meeks and Anderson 2012:111; 
though see Meltzer and Bar-Yosef 2012:251–252 

for a critique of this view). This resulted in 
significantly lower temperatures during this time. 
The Younger Dryas ended approximately 1,300 
years later over a several decade period. The 
onset of the Younger Dryas coincides with the 
end of Clovis and the advent of more 
geographically circumscribed cultural traditions. 

Pollen records for the Younger Dryas 
indicate that vegetation shifts were sometimes 
abrupt and characterized by oscillations. These 
shifts were not uniform over the entire southeast 
and indicate that a variety of factors were at play. 
At Jackson Pond in Kentucky (Wilkins et al. 
1991), for example, several pronounced 
reciprocal oscillations occurred in a large number 
of spruce and oak. According to Meeks and 
Anderson, “these oscillations reflect shifts 
between boreal/deciduous forest ecotones 
associated with cool/wet and cool/dry conditions, 
respectively” (2012:113).  

Meeks and Anderson (2012:126–130) define 
five population events for the Paleoindian–Early 
Holocene transition. Population Event 1 (15,000–
13,800 cal. BP) is a pre-Clovis occupation that 
exhibits a slow rise in population. This event may 
represent the initial colonization of the southeast 
region and may represent the basis of later Clovis 
occupation or a failed migration (Meeks and 
Anderson 2012:129). Population Event 2 
represents an apparent 600 year gap between 
Events 1 and 3. Population Event 3 (13,200–
12,800 cal. BP) occurred just prior to, and 
extended into, the Younger Dryas event. This 
event represents the “first unequivocal evidence 
for widespread human occupation across the 
southeastern United States” (Meeks and 
Anderson 2012:129). Event 3 coincided with the 
Clovis occupation in the region. A marked 
decline in the population is posited for Population 
Event 4 (12,800–11,900 cal. BP). This equates 
with the early to middle Younger Dryas and 
relates to a post-Clovis occupation of the region. 
Meeks and Anderson (2012:129) see a 
fragmentation of the regional Clovis culture at 
this time along with “the development of 
geographically circumscribed subregional, 
cultural traditions in the southeastern United 
States.” A marked increase in population density 
is posited between 11,900 and 11,200 cal. BP. 
This coincides with the late portion of the 
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Younger Dryas and the early portion of the 
Holocene. Population Event 5 is represented by 
this time frame. Early Side Notched and Dalton 
are seen during this time. 

During the Early Holocene, rapid increases in 
boreal plant species occurred on the Allegheny 
Plateau in response to the retreat of the 
Laurentide ice sheet from the continental United 
States (Maxwell and Davis 1972:517–519; 
Whitehead 1973:624). At lower elevations, 
deciduous species were returning after having 
migrated to southern Mississippi Valley refugia 
during the Wisconsinan advances (Delcourt and 
Delcourt 1981:147). The climate during the Early 
Holocene was still considerably cooler than the 
modern climate, and based on species extant at 
that time in upper altitude zones of the Allegheny 
Plateau, conditions would have been similar to 
the Canadian boreal forest region of today 
(Maxwell and Davis 1972:515–516). Conditions 
at lower elevations were less severe and favored 
the transition from boreal to mixed mesophytic 
species. At Cheek Bend Cave in the Nashville 
Basin, an assemblage of small animals from the 
Late Pleistocene confirms the environmental 
changes that took place during the Pleistocene to 
Holocene transition and the resulting extinction 
of Pleistocene megafauna and establishment of 
modern fauna in this area (Klippel and Parmalee 
1982). 

Traditionally, Middle Holocene (8000–5000 
BP, also referred to as the Hypsithermal) climate 
conditions were thought to be consistently dryer 
and warmer than the present (Delcourt 1979:271; 
Klippel and Parmalee 1982; Wright 1968). The 
influx of westerly winds contributed to periods of 
severe moisture stress in the Prairie Peninsula and 
to an eastward advance of prairie vegetation 
(Wright 1968). More recent research (Anderson 
2001; Shane et al. 2001:32–33) suggests that the 
Middle Holocene was marked by considerable 
local climatic variability. Paleoclimatic data 
indicate that the period was marked by more 
pronounced seasonality characterized by warmer 
summers and cooler winters. 

The earliest distinguishable Late Holocene 
climatic episode began circa 5000 BP and ended 
around 2800 BP. This Sub-Boreal episode is 
associated with the establishment of essentially 

modern deciduous forest communities in the 
southern highlands and increased precipitation 
across most of the mid-continental United States 
(Delcourt 1979:271; Maxwell and Davis 
1972:517–519; Shane et al. 2001; Warren and 
O'Brien 1982:73). Changes in local and extra-
local forests after approximately 4800 BP may 
also have been the result of anthropogenic 
influences. Fredlund (1989:23) reports that the 
Gallipolis pollen record showed increasing local 
disturbance of the vegetation from circa 4800 BP 
to the present, a disturbance that may have been 
associated with the development and expansion 
of horticultural activity. Based on a study of 
pollen and wood charcoal from the Cliff Palace 
Pond in Jackson County, Kentucky, Delcourt and 
Delcourt (1997:35–36) recorded the replacement 
of a red cedar-dominated forest with a forest 
dominated by fire-tolerant taxa (oaks and 
chestnuts) around 3000 BP. The change is 
associated with increased local wildfires (both 
natural and culturally augmented) and coincided 
with increases in cultural utilization of upland 
(mountain) forests. 

Beginning around 2800 BP, generally warm 
conditions, probably similar to those of the 
twentieth century, prevailed during the Sub-
Atlantic and Post-Sub-Atlantic climatic episodes, 
with the exception of the Neo-Boreal sub-
episode, or Little Ice Age (700–100 BP), which 
was coldest from circa 400 until its end. Despite 
the prevailing trend, brief temperature and 
moisture variations occurred during this period. 
Some of these fluctuations have been associated 
with adaptive shifts in Midwestern prehistoric 
subsistence and settlement systems (Baerreis et 
al. 1976; Griffin 1961; Struever and Vickery 
1973; Warren and O'Brien 1982). 

Studies of historic weather patterns and tree-
ring data by Fritts et al. (1979) indicate that 
twentieth-century climatological averages were 
“unusually mild” when compared to seventeenth- 
to nineteenth-century trends (the time period used 
for comparison represents the coldest period of 
the Neo-Boreal [400–100 BP], or the Little Ice 
Age) (Fritts et al. 1979:18). The study suggested 
that winters were generally colder, weather 
anomalies were more common, and unusually 
severe winters were more frequent between AD 
1602 and AD 1900 than after AD 1900. The 
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effects of the Neo-Boreal sub-episode, which 
ended during the mid- to late nineteenth century, 
have not been studied in detail for this region. It 
appears that the area experienced smaller 
temperature decreases during the late Neo-Boreal 
than did the upper Midwest and northern Plains 
(Fritts et al. 1979), so it follows that related 
changes in extant vegetation would be more 
difficult to detect. 

Modern Climate 
The modern climate of Kentucky is moderate 

in character and temperature, and precipitation 
levels fluctuate widely. The prevailing winds are 
westerly, and most storms cross the state in a west 
to east pattern. Low pressure storms that originate 
in the Gulf of Mexico and move in a northeasterly 
direction across Kentucky contribute the majority 
of the precipitation received by the state. Warm, 
moist, tropical air masses from the Gulf 
predominate during the summer months and 
contribute to the high humidity levels 
experienced throughout the state. As storms 
move through the state, occasional hot and cold 
periods of short duration may be experienced. 
During the spring and fall, storm systems tend to 
be less severe and less frequent, resulting in less 
radical extremes in temperature and rainfall 
(Anderson 1975). 

Description of the 
Project Area 

The project area is located in the community 
of Farmers, Kentucky, between US 60 and Cave 
Run Lake (see Figures 2 and 3). It is 10.0 ha (24.7 
acres) in size. Elevations in the project area range 
from 219 m (720 ft) AMSL near the top of the 
ridge at the northeast end of the project area, to 
approximately 296 m (970 ft) AMSL along Carey 
Branch. The Licking River and its tributaries 
drain the project area. 

The proposed tank site was located 
approximately 225 m (739 ft) east of C 
Thompson Road. The area of the tank site 
consisted of steeply sloped deciduous forest with 
very little secondary growth, and leaf litter 
covering the ground surface (Figure 6). The 
proposed tank service road extended west from 

the tank site, following an existing dirt access 
road (Figure 7) to the apshalt C Thompson Road. 
This section of the deciduous forest was level. 
There was no ground surface visibility in this 
section, or in any other section of the project area. 
The proposed transmission line extended north 
from the end of the tank service road, along the 
north side of C Thompson Road (Figure 8). The 
grass covered roadside was only level at the base. 
The transmission line continued south, along the 
north side of Filtration Plant Road, which 
consisted of asphalt road, sloped grass covered 
lawn, and buried utilities. The transmission line 
continued along the south side of CR 1211. This 
area was characterized by asphalt road, grass and 
leaf covered roadside, and a deciduous forest with 
secondary growth and buried utilities extending 
along the road (Figure 9). 

Near the existing water treatment plant, the 
transmission line turned south, away from CR 
1211, and entered a large field that will be the site 
of the proposed water treatment plant expansion. 
The field, which is also part of the abandoned 
Moorehead-Rowan County Airport, was level 
and completely covered with short grass (Figure 
10). A portion of the airport runway extends into 
the project area and the existing water treatment 
plant was adjacent to the project area. From the 
south end of the proposed water treatment plant 
expansion area, the proposed raw water line 
extended south into another grass covered field. 
A tree line with brush and briars extended along 
the southwest border of that field (Figure 11). The 
raw water line continued southwest into a former 
forested area that had been logged, and now 
consisted of a level field of briars (Figure 12). 
Brush and a few scattered deciduous trees were 
also present, as were fallen trees, wood piles, and 
ruts from logging vehicles. 

The proposed raw water line eventually 
sloped down towards Carey Branch, entering the 
DBNF. While the slope leading down had been 
logged and was covered in briars, the lower level 
area consisted of intact forest (Figure 13). The 
forest consisted of deciduous trees, with the west 
side of Carey Branch (which was shallow and 
rocky) having more secondary growth than the 
east side. Leaf litter covered the ground surface.
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Figure 6. Wooded slope at proposed tank site, facing east.  

 
Figure 7. Access road through DBNF, facing northeast. 
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Figure 8. Proposed transmission line along C Thompson Road, facing northwest. 

 
Figure 9. Proposed transmission line along CR 1211, facing southwest. 
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Figure 10. Grass field at proposed water treatment plant expansion area, facing southwest. 

 
Figure 11. Proposed raw water line extending through grass field, facing northwest. 
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Figure 12. Proposed raw water line extending through briars, facing northwest.  

 
Figure 13. Proposed raw water line extending across Carey Branch and through deciduous forest, facing west. 



21 

The raw water line continued west-southwest, 
across Carey Branch, and extended up the wooded 
slope. At the top of the slope, the forest ended and 
the project area continued into a field that was 
surrounded by deciduous and coniferous trees 
(Figure 14). The field consisted of tall grass and 
briars with several large ponds at the west end. 
Deciduous and coniferous trees were scattered 
throughout the field. The raw water line continued 
west through the field, sometimes following an 
existing grass access road, and reached Fallen 
Rock Hollow Road. The raw water line extended 
south, along the west side of Fallen Rock Hollow 
Road, which was characterized by asphalt road, 
short grass along the roadside, and a rocky 
drainage with tall grass and coniferous trees on the 
other side of the drainage.  

The proposed raw water line crossed KY 801, 
went through a small forest of deciduous and 
coniferous trees, followed a gravel road that 
consisted of grass covered gravel roadside and 

rock highwall (Figure 15), and ended at Cave Run 
Lake. The USACE property was located along a 
portion of the field and grass access road west of 
Fallen Rock Hollow Road, and along the bank of 
Cave Run Lake. Portions of Fallen Rock Hollow 
Road and the project area south of it were covered 
by the previous surveys (Bodkin 1997; Fouts 
1991). These portions were resurveyed because 
the original surveys were conducted before the 
current, more stringent State Histroic 
Preservation Office (SHPO) specifications were 
required. 

The entire project area had been subjected to 
varying degrees of disturbance. The disturbance 
consisted of road construction and buried 
utilities, logging and erosion, airport and water 
treatment plant construction, and landscaping. 

Chert resources for the region have been 
previously discussed. For a more detailed 
analysis of chert resources, see the Lithic 
Analysis section of this report. 

 
Figure 14. Proposed raw water line extending through field of briars and tall grass, facing west. 
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Figure 15. Proposed raw water line extending along gravel road to Cave Run Lake, facing east. 

One soil complex (Muse-Trappist) and six 
soil series (Allegheny, Cranston, Johnsburg, 
Latham, Monongahela, and Tilsit) have been 
defined in the project area. A soil complex is 
when two or more individual soil series are mixed 
geographically in a way that makes the scale of 
the map impractical to show each one separately. 
The soil series are classified by the amount of 
time it has taken them to form and the landscape 
position they are found on (Birkeland 1984; Soil 
Survey Staff 1999). This information can provide 
a relative age of the soils and can express the 
potential for buried archaeological deposits 
within them (Stafford 2004). The soil order and 
group classifications for each soil series are used 
to assist with determining this potential. 

The Allegheny series consists of very deep, 
well-drained soils found on stream terraces and 
alluvial fans. A typical Allegheny profile shows 
an Ap-horizon of dark yellowish brown (10YR 
4/4) loam extending to 20 cm (8 in) below ground 

surface (bgs). Below that is a Bt1-horizon of 
yellowish brown (10YR 5/6) loam extending to 
38 cm (15 in) bgs. Below that are Bt2- and Bt3-
horizons of yellowish brown (10YR 5/6) loam 
with few medium distinct brown (10YR 5/3) and 
strong brown (7.5YR 5/8) mottles extending to 84 
cm (33 in) bgs (Soil Survey Staff 2020). The 
Allegheny series is classified as an Ultisol, and 
archaeological deposits will only be found on or 
near the ground surface (Soil Survey Staff 1999). 

The Cranston series consists of deep and very 
deep, well-drained soils that formed in colluvium, 
dominantly from acid siltstone origin. They are 
found on sideslopes, footslopes, and fans. A 
typical Cranston profile shows an A-horizon of 
brown (10YR 4/3) gravelly silt loam with 53 
percent gravel extending to 13 cm (5 in) bgs. 
Below that is a BE-horizon of light yellowish 
brown (10YR 6/4) gravelly silt loam with 20 
percent gravel extending to 33 cm (13 in) bgs. 
Below that is a Bt1-horizon of yellowish brown 
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(10YR 5/4) gravelly silt loam with 30 percent 
gravel extending to 58 cm (23 in) bgs (Soil 
Survey Staff 2020). The Cranston series is 
classified as an Alfisol; therefore, archaeological 
deposits will only be found on or near the ground 
surface (Soil Survey Staff 1999).  

The Johnsburg series consists of very deep, 
somewhat poorly drained soils that formed from 
a loess or silty material and the underlying loamy 
residuum weathered from interbedded sandstone, 
siltstone, and shale. They are found on nearly 
level to gently sloping summits and shoulders of 
hills. A typical Johnsburg profile shows an Ap-
horizon of dark grayish brown (10YR 4/2) silt 
loam extending to 25 cm (10 in) bgs. Below that 
is an EB-horizon of light yellowish brown (2.5Y 
6/4) silt loam with common fine gray (10YR 6/1) 
iron depletions extending to 36 cm (14 in) bgs. 
Below that is a Bt1-horizon of pale brown (10YR 
6/3) silt loam with common medium yellowish 
brown (10YR 5/6) masses of oxidized iron and 
common medium gray (10YR 6/1) iron 
depletions extending to 51 cm (20 in) bgs (Soil 
Survey Staff 2020). The Johnsburg series is 
classified as an Ultisol, which only have 
archaeological deposits on or near the ground 
surface (Soil Survey Staff 1999). 

The Latham series consists of moderately 
deep, moderately well-drained soils formed from 
soft acid shale residuum. They are found on hills 
and hillslopes. A typical Latham profile shows an 
Oe-horizon of partly decomposed mixed 
hardwood leaf litter extending to 5 cm (2 in) bgs. 
Below that is an A-horizon of brown (10YR 4/3) 
loam with 10 percent siltstone fragments 
extending to 10 cm (4 in) bgs. Below that is an E-
horizon of yellowish brown (10YR 5/4) silt loam 
with 10 percent siltstone fragments extending to 
25 cm (10 in) bgs. Below that is a Bt1-horizon of 
strong brown (7.5YR 5/8) silty clay loam with 5 
percent siltstone fragments extending to 43 cm 
(17 in) bgs. Below that is a Bt2-horizon of strong 
brown (7.5YR 5/6) silty clay with 5 percent 
siltstone fragments extending to 61 cm (24 in) bgs 
(Soil Survey Staff 2020). The Latham series is 
classified as an Ultisol, which only have 
archaeological deposits on or near the ground 
surface (Soil Survey Staff 1999). 

The Monongahela series consists of very 
deep, moderately well-drained soils that are 
formed from old alluvium derived from acid 
sandstone and shale. They are found on terraces. 
A typical Monongahela profile shows an Ap-
horizon of dark grayish brown (10YR 4/2) silt 
loam extending to 18 cm (7 in) bgs. Below that is 
a BA-horizon of yellowish brown (10YR 5/4) silt 
loam extending to 30 cm (12 in) bgs. Below that 
is a Bt-horizon of yellowish brown (10YR 5/6) 
silt loam extending to 56 cm (22 in) bgs (Soil 
Survey Staff 2019). The Monongahela series is 
classified as an Ultisol, which only has 
archaeological deposits on or near the ground 
surface (Soil Survey Staff 1999). 

The Muse series consists of deep and very 
deep, well-drained soils that formed from acid 
shale or siltstone residuum or colluvium. They 
are found on side slopes, footslopes, and benches 
on uplands. A typical Muse profile shows an Oe-
horizon of moderately decomposed organic duff 
extending to 3 cm (1 in) bgs. Below that is an A-
horizon of very dark grayish brown (10YR 3/2) 
silt loam extending to 8 cm (3 in) bgs. Below that 
is an AB-horizon of dark brown (10YR 3/3) silt 
loam with 2 percent shale channers extending to 
15 cm (6 in) bgs. Below that is an E-horizon of 
brown (10YR 4/3) silt loam extending to 36 cm 
(14 in) bgs. Below that is a Bt1-horizon of strong 
brown (7.5YR 4/6) silty clay loam extending to 
53 cm (21 in) bgs (Soil Survey Staff 2020). The 
Muse series is classified as an Ultisol, which only 
has archaeological deposits on or near the ground 
surface (Soil Survey Staff 1999). 

The Tilsit series consists of deep or very 
deep, moderately well-drained soils that formed 
from silty residuum from interbedded acid 
siltstone, soft shale, or sandstone. They are found 
on ridges. A typical Tilsit profile shows an O-
horizon of partially decomposed leaves and pine 
needles extending to 2 cm (1 in) bgs. Below that 
is an Ap-horizon of grayish brown (10YR 5/2) silt 
loam extending to 13 cm (5 in) bgs. Below that is 
a BA-horizon of light yellowish brown (10YR 
6/4) silt loam extending to 23 cm (9 in) bgs. 
Below that is a Bt1-horizon of yellowish brown 
(10YR 5/6) silty clay loam with 1 percent 
siltstone channers extending to 48 cm (19 in) bgs 
(Soil Survey Staff 2020). The Tilsit series is 
classified as an Ultisol; therefore, archaeological 
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deposits will only be found on or near the ground 
surface (Soil Survey Staff 1999). 

The Trappist series consists of moderately 
deep, well-drained soils that formed from acid 
shale residuum. They are found on upland 
ridgetops, sideslopes and benches. A typical 
Trappist profile shows an A-horizon of very dark 
grayish brown (10YR 3/2) silt loam with 5 
percent shale channers extending to 5 cm (2 in) 
bgs. Below that is an E-horizon of brown (10YR 
5/3) silt loam with 5 percent shale channers 
extending to 15 cm (6 in) bgs. Below that is a BE-
horizon of strong brown (7.5YR 5/6) silty clay 
loam with 5 percent shale channers extending to 
23 cm (9 in) bgs. Below that is a Bt1-horizon of 
strong brown (7.5YR 5/6) silty clay with 10 
percent shale channers extending to 53 cm (21 in) 
bgs (Soil Survey Staff 2020). The Trappist series 
is classified as an Ultisol; therefore, 
archaeological deposits will only be found on or 
near the ground surface (Soil Survey Staff 1999). 

Shovel tests excavated in the project area 
showed many different profiles. Shovel tests in 
the tank site and tank service road forest showed 
an olive yellow (2.5Y 6/6) clay loam with 
common rock that was terminated at 20 cm (8 in) 
bgs. Shovel tests in the water treatment plant 
expansion grass field showed a light olive brown 
(2.5Y 5/3) sandy loam with brownish yellow 
(10YR 6/6) mottles and manganese extending to 
28 cm (11 in) bgs, on top of a brownish yellow 
(10YR 6/6) sandy clay with strong brown (7.5YR 
5/8) mottles that was terminated at 38 cm (15 in) 
bgs. Shovel tests in the area that had been logged 
west of Carey Branch showed a light yellowish 
brown (2.5Y 6/4) sandy loam with common rock 
that was terminated at 30 cm (12 in) bgs. Shovel 
tests in the Carey Branch raw water line area 
showed a yellowish brown (10YR 5/4) sandy clay 
loam with many rocks that terminated at 20 cm (8 
in) bgs at natural rock obstruction. Shovel tests in 
the field of tall grass and briars surrounded by 
forest showed a light yellowish brown (2.5Y 6/4) 
clay loam with light greenish gray (Gley1 7/2) 
and reddish yellow (7.5YR 6/6) mottles.  

While some of the shovel test profiles do 
show similarities to the B-horizons of the soil 
series mapped in those areas (the profile from the 
water treatment plant expansion grass field has 

some similarities to the Bt2- and Bt3-horizon of 
the Allegheny series; the profile from the 
logged/briar raw water line area has similarities 
to the BA-horizon of the Monongahela series; the 
profile from the Carey Branch raw water line area 
has similarities to the Bt1-horizon of the Cranston 
series) none of the profiles are consistent with the 
mapped soil series in their area and the A-horizon 
appears to be absent from the entire project area. 
This suggests that the entire project area has been 
subjected to varying degrees of disturbance. Soil 
profiles associated with the site will be discussed 
in Section 6. 

III. PREVIOUS RESEARCH 
AND CULTURAL 

OVERVIEW  
rior to initiating fieldwork, a search of records 
maintained by the NRHP (available online at: 

http://nrhp.focus.nps.gov/natreghome.do?searcht
ype=natreghome) and the OSA (FY20-10499) 
was conducted to: 1) determine if the project area 
had been previously surveyed for archaeological 
resources; 2) identify any previously recorded 
archaeological sites that were situated within the 
project area; 3) provide information concerning 
what archaeological resources could be expected 
within the project area; and 4) provide a context 
for any archaeological resources recovered 
within the project area. A search of the NRHP 
records indicated that no archaeological sites 
listed in the NRHP were situated within the 
current project area or within a 2.0 km (1.2 mi) 
radius of the project area. The OSA file search 
was conducted between December 11, 2019, and 
January 13, 2020. The work at OSA consisted of 
a review of professional survey reports and 
records of archaeological sites for an area 
encompassing a 2 km radius of the project 
footprint. To further characterize the 
archaeological resources in the general area, the 
OSA archaeological site database for the county 
was reviewed and synthesized. The review of 
professional survey reports and archaeological 
site data in the county provided basic information 
on the types of archaeological resources that were 
likely to occur within the project area and the 

P
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landforms that were most likely to contain these 
resources. The results are discussed below.  

Previous Archaeological 
Surveys 

Julia K.C. Gruhot 

OSA records revealed that 16 previous 
professional archaeological surveys and 
archaeological site investigations have been 
conducted within a 2 km radius of the project area 
(Table 1). Eleven archaeological sites have been 
recorded in this area also (Table 2). Two of these 
surveys intersect with the current project area 
(Bodkin 1997; Fouts 1991); however, the surveys 
were conducted before the current, more stringent 
SHPO specifications were required. It should be 
noted that the GIS records returned from the OSA 
database may include discrepancies, and these 
discrepancies are often identified and 
documented during research visits to the OSA 
library. One additional survey completed within 
the 2 km area has not yet been entered in the OSA 
GIS (Hanson 1964). One survey returned from 
the OSA GIS database was not on file in the OSA 
library, nor the USFS DBNF library, and no 
additional information could be obtained about 
this survey (Pace et al. 1988). 

The records search revealed that 10 of the 11 
sites in the file search area (15Bh16, 15Bh244, 
15Ro1, 15Ro39−15Ro43, 15Ro73, and 15Ro77) 
are open habitations without mounds. The 
remaining site is a historic farm/residence 
(15Ro225). The 2 km radius included areas 
within the Farmers (USGS 1970 [photoinspected 
1975]) and Salt Lick (USGS 1975) quadrangles. 

On October 9, 1990, Johnny Faulkner of the 
USFS conducted an archaeological survey for the 
proposed construction of a new administrative 
site in the Morehead Ranger District of the DBNF 
in Rowan County, Kentucky (Fouts 1991). The 
total size of the area surveyed was 2.91 ha (7.15 
acres), and was subjected to pedestrian surveying 
and screened shovel testing. No sites were 
identified during the survey and no further work 
was recommended. The current survey area 
intersects this previous survey area along a 
portion of Fallen Rock Hollow Road (see Figure 
3). 

Between April and July 1997, Frank Bodkin, 
District Archaeologist for the DBNF, conducted 
an archaeological survey of proposed Off 
Highway Vehicle trail routes in the Morehead 
Ranger District, DBNF, in Bath, Menifee, and 
Rowan Counties, Kentucky (Bodkin 1997). The 
total project area consisted of 140.6 ha (351.5 
acres) and was investigated by pedestrian survey 
supplemented with screened shovel testing. Five 
previously documented sites (15Ro81, 15Ro152, 
15Ro163, 15Bh127, and 15Bh148), 23 previously 
undocumented sites (15Ro175, 15Ro176, 
15Bh244–15Bh255, 15Mf623–15Mf631), and 11 
isolated finds were encountered during the survey. 
None of the sites are located within the 2 km 
radius of the current project area. The current 
survey area intersects this previous survey area in 
the gravel road and forest between KY 801 and 
Cave Run Lake (see Figure 3). 

Archaeological Site Data 
According to available data, 214 archaeological 

sites have been recorded in Rowan County (Table 
3). The site data indicate that the most common 
types of archaeological sites recorded in Rowan 
County consist of prehistoric open habitations 
without mounds (n = 84; 39.25 percent), historic 
farms/residences (n = 65; 30.37 percent), and 
rockshelters (n = 41; 19.19 percent). Other site types 
recorded were undetermined (n = 6; 2.80 percent), 
cemeteries (n = 4; 1.87 percent), industrial (n = 3; 
1.40 percent), quarries (n = 3; 1.40 percent), 
workshops (n = 3; 1.40 percent), other (n = 2; 0.93 
percent), other special activity areas (n = 2; 0.93 
percent), and an isolated burial (n = 1; 0.47 percent). 

These sites represent many different temporal 
periods, consisting of Paleoindian (n = 1; 0.41 
percent), Archaic (n = 14; 5.79 percent), 
Woodland (n = 6; 2.48), Late Prehistoric (n = 6; 
2.48 percent), Indeterminate Prehistoric (n = 121; 
50.00 percent), Historic (n = 93; 38.43 percent), 
and unspecified (n = 1; 0.41 percent). These sites 
are found on many different landforms. The most 
common landform sites are found on are terraces 
(n = 90; 42.06 percent). Other types of landforms 
with sites are dissected uplands (n = 68; 31.78 
percent), hillsides (n = 28; 13.08 percent), 
floodplains (n = 17; 7.94 percent), unspecified (n 
= 9; 4.21 percent), other (n = 1; 0.47 percent), and 
undissected uplands (n = 1; 0.47 percent). 
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Table 1. Previous Archaeological Surveys within a 2.0 km (1.2 mi) Radius of Current Project Area. 

Reference Requested By Requested 
On Behalf Of 

Purpose Survey 
Date 

Survey 
Size 

Methods Results Recommendations NRHP 
Eligiblity 

Bodkin and 
Morrison 

1995 

DBNF  - Proposed 94 wildlife and recreation 
project areas on the Morehead 

Ranger District of the Daniel Boone 
National Forest in Bath, Menifee, 

Morgan, and Rowan Counties, 
Kentucky 

November 
1992, 

November 
1994–
March 
1995 

79.7 ha 
(199.3 
acres) 

Pedestrian 
survey, 
shovel 
testing, 
backhoe 
trenching 

13 sites 
(15Bh195–
15Bh199, 
15Mf540, 
15Mf541, 
15Ro146–

15Ro151), 3 
previously 

recorded sites 
(15Bh53, 

15Ro113, and 
15Ro130)  

15Bh53, 15Bh195, 
15Bh198, 15Ro113: 

No impact 
15Bh196: Monitor 

construction activities 
15Bh197, 15Mf540: 
Needs further work 
15Bh199, 15Mf541, 
15Ro130, 15Ro146–
15Ro151: No further 

work 

15Bh53, 
15Bh195–
15Bh198, 
15Mf540, 
15Ro113: 

Not assessed 
15Bh199, 
15Mf541, 
15Ro130, 
15Ro146–
15Ro151: 

Not eligible 
Bodkin 
1993 

DBNF  - Proposed water holes, wildlife 
openings, wetland construction, road 
construction, and a road special use 
permit on private land, a relocation 
of a small portion of the Sheltowee 
Trace, and two toilet pad locations 

June and 
July 1993 

40.2 ha 
(99.3 acres) 

Pedestrian 
survey, 
shovel 
testing 

9 sites 
(15Bh185, 
15Bh186, 
15Mf485–
15Mf489, 

15Ro29 and 
15Ro30), 1 
previously 

recorded site 
(15Ro92), 6 

isolated finds 

15Ro29 and 15Ro30: 
Consideration for 

future work 
15Mf485, 15Ro92: No 

further work 
15Mf486: No impact 
15Bh186, 15Mf487: 
Needs further work 

15Bh185: 
Archival/testing 

15Mf488, 15Mf489: 
Avoidance/testing 

Not specified 

Bodkin 
1997 

DBNF  - Proposed Off Highway Vehicle trail 
routes in the Morehead Ranger 
District, Daniel Boone National 

Forest, in Bath, Menifee, and Rowan 
Counties, Kentucky 

April–July 
1997 

140.6 ha 
(351.5 
acres) 

Pedestrian 
survey, 

screened 
shovel 
testing 

23 sites 
(15Ro175, 
15Ro176, 
15Bh244–
15Bh255, 
15Mf623–

15Mf631), 5 
previously 

documented 
sites (15Ro81, 

15Ro152, 
15Ro163, 
15Bh127, 

15Bh148), and 
11 isolated finds 

15Bh127, 15Bh248, 
15Bh254, 15Mf624, 
15Mf625, 15Mf631, 
15Ro152, 15Ro163, 
15Ro175, 15Ro176: 

No further work 
15Bh148, 15Bh244–
15Bh247, 15Bh249–
15Bh253, 15Bh255, 
15Mf623, 15Mf626–
15Mf630, 15Ro81: 
Avoidance/testing 

15Bh127, 
15Bh248, 
15Bh254, 
15Mf624, 
15Mf625, 
15Mf631, 
15Ro152, 
15Ro163, 
15Ro175, 
15Ro176: 

Not eligible 
15Bh148, 
15Bh244–
15Bh247, 
15Bh249–
15Bh253, 
15Bh255, 
15Mf623, 
15Mf626–
15Mf630, 

15Ro81: Not 
assessed 
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Reference Requested By Requested 
On Behalf Of 

Purpose Survey 
Date 

Survey 
Size 

Methods Results Recommendations NRHP 
Eligiblity 

Crider and 
Stoll 2017 

Tennessee Gas 
Pipeline 

Company, 
LLC 

 - Proposed replacement of gas 
pipeline in Bath and Rowan 

Counties, Kentucky 

February 
2017 

2.27 ha 
(5.61 acres) 

Pedestrian 
survey, 

screened 
shovel 
testing 

No Sites 
Identified 

No Further Work N/A 

DelCastello 
2006a 

Gastineau and 
Associates  

 - Proposed construction of Hilltop 
Estates sewer line located in Rowan 

County, Kentucky 

August 10, 
2006 

1.5 km (0.7 
mi) 

Pedestrian 
survey, 

screened 
shovel 
testing 

No Sites 
Identified  

No Further Work N/A 

DelCastello 
2006b 

Redwing 
Ecological 

Services, Inc.  

Morehead 
Wal-Mart 

Supercenter  

Proposed construction of a wetlands 
mitigation area near the Morehead 

Wal-Mart in Morehead, Rowan 
County, Kentucky 

August 22 
and 23, 
2006  

2.4 ha (6.0 
acres)  

Pedestrian 
survey, 
bucket 

augering, 
and 

screened 
shovel 
testing 

No Sites 
Identified 

No Further Work N/A 

Fisher 2015 Rowan County 
Office of 

Environmental 
Services 

 - Mitigation of flood prone properties 
at the Ingram/Stevens House in 

Farmers, Rowan County, Kentucky 

December 
15, 2014 

0.4 ha (1.0 
acre) 

Pedestrian 
Survey, 
screened 
shovel 
testing 

1 site (15Ro225) Phase II NRHP 
Evaluation 

Not Assessed 

Fouts 1991 DBNF  - Proposed administrative site in the 
Morehead Ranger District of the 
Daniel Boone National Forest in 

Rowan County, Kentucky 

October 9, 
1990 

2.91 ha 
(7.15 acres)  

Pedestrian 
survey and 
screened 
shovel 
testing  

No Sites 
Identified  

No Further Work  N/A 

Hanson 
1964 

Interagency 
Archaeological 

Salvage 
Program with 
the National 
Park Service 

 - Proposed construction of the Cave 
Run Dam and the Cave Run 
Reservoir in Bath, Meniffee, 

Morgan, and Rowan Counties, 
Kentucky  

May and 
June, 1964 

Area of 
unspecified 

size 

Pedestrian 
survey 

60 sites 
(15Bh16–
15Bh39, 
15Mf15–
15Mf26, 

15Mo1–15Mo3, 
15Ro1–15Ro21) 

15Bh17, 15Bh24, 
15Bh33, 15Bh36, 
15Bh37, 15Mf19, 
15Mo1, 15Ro8, 

15Ro10: Needs further 
work 

15Bh16, 15Bh18–
15Bh23, 15Bh25–
15Bh35, 15Bh38, 
15Bh39, 15Mf15–
15Mf18, 15Mf20–
15Mf26, 15Mo2, 
15Mo3, 15Ro1–
15Ro7, 15Ro9, 

15Ro11–15Ro21: No 
further work 

Not specified 
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Reference Requested By Requested 
On Behalf Of 

Purpose Survey 
Date 

Survey 
Size 

Methods Results Recommendations NRHP 
Eligiblity 

Ison 1989 DBNF  - Proposed Caney Recreational area 
and resort complex near Cave Run 

Lake in Bath County, Kentucky 

January 
1984 

384.5 ha 
(950.0 
acres) 

Pedestrian 
survey, 
shovel 
testing 

11 sites 
(15Bh141–
15Bh151), 2 
previously 

identified sites 
(15Bh127 and 

15Bh128) 

15Bh142–15Bh148, 
15Bh150: Further 

work 
15Bh127, 15Bh128, 
15Bh149, 15Bh151: 

No further work 

15Bh142–
15Bh148, 
15Bh150: 
Potentially 

eligible 
15Bh127, 
15Bh128, 
15Bh149, 
15Bh151: 

Not eligible 
Keeney 

2009 
USACE, 

Louisville 
District 

 - Proposed vernal pools at the Tail 
Water Recreational Area of Cave 

Run Lake in Bath County, Kentucky 

June 2008 
and 

February 
2009 

1.4 ha (3.5 
acres) 

Pedestrian 
survey, 
surface 

collection, 
screened 
shovel 
testing 

No Sites 
Identified 

No Further Work N/A 

McGraw 
and Horvath 

1978 

Kentucky 
Department of 
Transportation  

 - Proposed 801 widening project with 
three alternate alignments located in 

Rowan County, Kentucky 

August 
1977 

2.3 km (1.4 
mi) 

Pedestrian 
survey 

4 sites and 1 
locality 

(15Ro39–
15Ro43) 

No Further Work  Not 
Specified 

Pace et al. 
1988* 

 -  -  -  -  -  -  -  -  - 

Picklesimer 
2004 

USACE, 
Louisville 

District 

 - Proposed force main connecting 
USACE sewage facilities at the Cave 

Run Lake Dam in Rowan County, 
Kentucky 

February 
12, 2004 

1.3 ha (3.1 
acres) 

Pedestrian 
survey, 

screened 
shovel 
testing 

No Sites 
Identified 

No Further Work N/A 

Railey 1982 Howard K. 
Bell 

Consulting 
Engineers, Inc. 

Morehead 
Utility Plant 

Board  

Proposed for the construction of the 
new Morehead Utility Plant Board 
waterworks improvement plant in 

Rowan County, Kentucky 

December 
6, 1982 

0.4 ha (1.0 
acre)  

Pedestrian 
survey, and 

shovel 
testing 

No Sites Found No Further Work N/A 

Stallings 
and French 

2016 

Kentucky 
Department of 

Fish and 
Wildlife 

Resources  

 - Proposed construction of a boat ramp 
at Cave Run Lake Dam, Bath 

County, Kentucky.  

June 17 
2016 

1.6 ha (4.0 
acres)  

Pedestrian 
survey 

No Sites 
Identified  

No Further Work  N/A 

Turnbow 
and Allen 

1977 

Howard K. 
Bell, 

Consulting 
Engineers, Inc.  

 - Proposed Bluestone Sewage 
Treatment Plant in Rowan County, 

Kentucky 

May 17, 
1977 

Area of 
unspecified 

size 

Limited 
surface 

collection, 
shovel 
testing, 

plow zone 
removal, 

1-x-1 m test 
unit 

excavation 

1 site (15Ro36), 
1 previously 
recorded site 

(15Ro35) 

15Ro35: Further 
excavation 

15Ro36: Testing 

15Ro35: 
Potentially 

eligible 
15Ro36: Not 

assessed 

*Manuscript not on file. 



29 

Table 2. Previously Recorded Sites within a 2.0 km (1.2 mi) Radius of Current Project Area. 

Site Site Name References Site Type Cultural Affiliation Surveyed By Survey Company Survey Date Investigation Type NRHP Status 
15Bh16 - Hanson 1964 Open habitation 

w/o mounds 
Indeterminate 

prehistoric  
Lee Hanson Not Specified May 1964 Reconnaissance Not assessed 

15Bh244 - Bodkin 1997 Open habitation 
w/o mounds 

Late Archaic Frank Bodkin USFS 1997 Reconnaissance Not assessed 

15Ro1  - Hanson 1964 Open habitation 
w/o mounds 

Indeterminate 
prehistoric  

Lee Hanson Not specified 1964 Reconnaissance Not assessed 

15Ro39 -  McGraw and 
Horvath 1978 

Open habitation 
w/o mounds 

Indeterminate 
prehistoric  

B. McGraw and 
G. Horvath 

Kentucky 
Department of 
Transportation  

August 24, 
1977 

Reconnaissance Not assessed 

15Ro40 - McGraw and 
Horvath 1978 

Open habitation 
w/o mounds 

Indeterminate 
prehistoric  

B. McGraw and 
G. Horvath 

Kentucky 
Department of 
Transportation  

August 24, 
1977 

Reconnaissance Not assessed 

15Ro41 -  McGraw and 
Horvath 1978 

Open habitation 
w/o mounds 

Indeterminate 
prehistoric  

B. McGraw and 
G. Horvath 

Kentucky 
Department of 
Transportation 

August 24, 
1977 

Reconnaissance Not assessed 

15Ro42 - McGraw and 
Horvath 1978 

Open habitation 
w/o mounds 

Indeterminate 
prehistoric  

B. McGraw and 
G. Horvath 

Kentucky 
Department of 
Transportation 

August 25, 
1977 

Reconnaissance Not assessed 

15Ro43 - McGraw and 
Horvath 1978 

Open habitation 
w/o mounds 

Indeterminate 
prehistoric  

B. McGraw and 
G. Horvath 

Kentucky 
Department of 
Transportation 

August 25, 
1977 

Reconnaissance Not assessed 

15Ro73 - None Open habitation 
w/o mounds 

Indeterminate 
prehistoric 

Zeke Hensley 
(avocational) 

Not specified Not specified Volunteered report Not specified 

15Ro77  - None Open habitation 
w/o mounds 

Indeterminate 
prehistoric 

Frank M. Bodkin Janzen, Inc. February 25, 
1988 

Reconnaissance Inventory 
site 

15Ro225 Ingram/Stevens 
House 

Fisher 2015 Historic 
farm/residence 

1851–1950 Travis Fisher, 
Tim Sullivan 

Corn Island 
Archaeology, LLC 

December 
15, 2014 

Reconnaissance Not assessed 
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Table 3. Summary of Selected Information for 
Previously Recorded Archaeological Sites in Rowan 
County, Kentucky. Data Obtained from OSA and May 
Contain Coding Errors. 

Site Type n Percent 
Cemetery 4 1.87 
Historic Farm/Residence 65 30.37 
Industrial 3 1.40 
Isolated Burials 1 0.47 
Open Habitation without Mounds 84 39.25 
Other 2 0.93 
Other Special Activity Area 2 0.93 
Quarry 3 1.40 
Rockshelter 41 19.16 
Undetermined 6 2.80 
Workshop 3 1.40 
Total 214 100.00 
Time Periods Represented n Percent 
Paleoindian 1 0.41 
Archaic 14 5.79 
Woodland 6 2.48 
Late Prehistoric 6 2.48 
Indeterminate Prehistoric 121 50.00 
Historic 93 38.43 
Unspecified 1 0.41 
Total 242* 100.00 
Landform n Percent 
Dissected Uplands 68 31.78 
Floodplain 17 7.94 
Hillside 28 13.08 
Other 1 0.47 
Terrace 90 42.06 
Undissected Uplands 1 0.47 
Unspecified 9 4.21 
Total 214 100.00 
*One site may represent more than one time period. 

Map Data 
In addition to the file search, a review of 

available maps was initiated to help identify 
potential historic properties (structures) or historic 
archaeological site locations within the proposed 
project area. The following maps were reviewed. 

1929 Salt Lick, Kentucky, 15-minute series 
topographic quadrangle (USGS 1929) 

1934 Salt Lick, Kentucky, 15-minute series 
topographic quadrangle (USGS 1934) 

1948 General Highway Map of Rowan 
County, Kentucky (Kentucky Department of 
Highways [KDOH] 1948) 

1953 Farmers, Kentucky, 7.5-minute series 
topographic quadrangle (USGS 1953a) 

1953 Salt Lick, Kentucky, 7.5-minute series 
topographic quadrangle (USGS 1953b) 

1958 General Highway Map of Rowan 
County, Kentucky (KDOH 1958) 

The historic maps indicated that two map 
structures (MS 1 and MS 2) were located in or 
near the project area. MS 1 and MS 2 are first 
depicted on the 1929 map (USGS 1929) (Figure 
16). During the survey, these areas were 
characterized by fields of tall grass and briars 
surrounded by coniferous and deciduous trees 
(Figures 17 and 18). No artifacts were recovered 
from the shovel tests excavated in these areas and 
there was no evidence of structural remains. 

Survey Predictions 
Considering the known distribution of sites in 

the county, the available information on site types 
recorded, and the nature of the present project 
area, certain predictions were possible regarding 
the kinds of sites that might be encountered 
within the project area. A historic farm/residence 
was the primary site type expected due to the 
historic map structures located in or near the 
project area. Prehistoric open habitations without 
mounds were also considered a possibility as they 
are the most common site type in Rowan County. 

Cultural Overview 
Early Human Occupation 
(before 11,500 BC) 

There is an increasing amount of evidence 
documented over the last two decades suggesting 
that humans arrived in North America before 
what has traditionally been thought of as the first 
migration of peoples into the Americas. 
Archaeologists thought that humans first entered 
the Americas while following Pleistocene 
megafauna or other animal species over the 
Bering Land Bridge that once joined Siberia and 
Alaska no earlier than about 11,500 years ago. It 
was thought that after arrival, these migrants—
referred to as the Clovis people—quickly spread 
across North and South America. 
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Figure 16. 1929 map (USGS 1929) depicting MS 1 and MS 2.

MS 2

MS 1

Project Area
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Figure 17. MS 1 area, facing southwest. 

 
Figure 18. MS 2 area, facing west. 
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Evidence for a pre-Clovis migration is 
becoming stronger as additional data are 
collected. Furthermore, multiple entry points or 
routes have been suggested. Not only did entry 
into North America occur across a land bridge, 
but it may also have happened via northern 
coastal waterways leading to the western 
(Waguespack 2007), and possibly the eastern 
(Lowery et al. 2010), seaboards. According to 
Maggard and Stackelbeck (2008:110) “these 
discoveries have seriously challenged the Clovis-
first model and force us to reconsider the timing 
of colonization and the processes that were 
involved in the initial settlement of the New 
World.” 

Paleoindian Period 
(11,500–8000 BC) 

The Paleoindian cultural tradition in the 
northeastern United States has been recognized as 
part of the Clovis culture, a widespread, 
homogeneous New World culture typified by a 
distinctive lithic assemblage. The most 
distinctive members of this assemblage are 
lanceolate-shaped, often fluted, hafted bifaces 
(Maggard and Stackelbeck 2008). The presence 
of other artifact types in these Paleoindian 
assemblages, such as chert knives, scrapers, 
unifacial tools, and blades, is consistent across 
the eastern United States. These types of artifacts 
have been recovered from Clovis sites such as 
Holcombe Beach in Michigan (Fitting et al. 
1966), Debert in Nova Scotia (MacDonald 1968), 
Martens in Missouri (Martens et al. 2004; 
Morrow 1998, 2000), and Topper in South 
Carolina (Goodyear and Steffy 2003).  

Clovis components are not well represented 
in Kentucky, but they have been identified at sites 
such as Adams, Adams Mastodon, Big Bone 
Lick, Clay’s Ferry Crevice, and Parrish 
(Tankersley 1996). The artifacts in the Clovis 
toolkit represent predominantly hunting, 
butchering, and hide-working activities. Bone 
tools (e.g., awls, needles, flakers, and possibly 
shaft straighteners) and ornaments are assumed to 
have been used, but have not been recovered 
because of unfavorable environmental conditions 
(Griffin 1978:226). 

Post-Pleistocene adaptive strategies were 
geared for coping with a harsh, but rapidly 
changing, environment. In general, Paleoindian 
sites are reflective of areas where small groups of 
people, perhaps no more than 50 individuals 
(Tankersley 1996:21), would perform specific 
tasks of short duration. This type of site casts a 
very low archaeological profile across the 
landscape. It has been argued that the earliest 
subsistence strategies in the eastern United States 
were not typified by a focus on the harvest of 
megafauna, but rather by a balanced hunting 
economy based on the exploitation of migratory 
game—especially caribou—and supplemented 
by foraged food (Fitting et al. 1966:103–104; 
Gingerich 2011; Ritchie and Funk 1973:336; 
Tankersley 1996:22; Walker et al. 2001).  

Archaic Period (8000–1000 BC)  
As Griffin (1978:226) states, “a purely 

arbitrary division is made between the earlier 
fluted point hunter and their direct descendants,” 
yet typological comparisons of artifact 
assemblages begin to take on distinctly regional 
characteristics with time. The Archaic period is 
customarily divided into three subperiods: Early 
(8000–6000 BC), Middle (6000–3500 BC), and 
Late (3500–1000 BC) (Jefferies 2008). By the 
Early Archaic, the last glaciers had retreated and 
the arctic-like boreal forest was developing into 
the eastern deciduous forest. By the Middle 
Archaic subperiod, the environment was much as 
it is today. This subperiod is marked by the 
introduction of groundstone tools, some of which 
have been interpreted as plant processing 
implements. At the beginning of the Late Archaic 
subperiod, the modern deciduous climax forest 
covered the entire eastern United States. In 
response to the changing environment and 
concurrent changes in plant and animal 
communities, Archaic period peoples developed 
a more diversified subsistence strategy that 
included a shift to exploitation of riverine 
ecosystems and, perhaps, the beginnings of a 
planned seasonal round exploitation strategy 
(Winters 1967:32, 1969). 

The typical artifact assemblage 
representative of the Archaic period is composed 
of corner- and side-notched, or stemmed, hafted 
bifaces, increasing in both quantity and stylistic 
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variation through time but accompanied by a 
decrease in quality of individual workmanship. 
Corner- and side-notched forms appear earlier in 
the sequence, whereas stemmed bifaces appear 
later (Jefferies 2008). 

Judging from the greater frequency with 
which Late Archaic sites appear among sites that 
are recognized in the prehistoric record, a 
population increase may be postulated. 
Moreover, evidence of longer, more intensive site 
occupation suggests, in some cases, the 
possibility of extended habitation in parts of the 
state (Jefferies 2008). 

Woodland Period 
(1000 BC–AD 900) 

Griffin (1978:231) notes that during the Late 
Archaic subperiod there was “considerable 
evidence for the long distance movement of 
goods.” The interregional movement of goods 
provided a structure for the transmission of 
information as well. During this period of 
interregional dynamism, there was a trend 
towards a more sedentary lifestyle with 
increasingly elaborate burial ceremonialism and, 
possibly, stratified social organization. These 
trends, along with the appearance of fired ceramic 
vessels, mark the transition between Archaic and 
Woodland peoples (Griffin 1978). 

The Woodland period, like the preceding 
Archaic period, is divided into three subperiods: 
Early Woodland (1000–200 BC), Middle 
Woodland (200 BC–AD 400), and Late 
Woodland (AD 400–900) (Applegate 2008). 
Overall, the Woodland period witnessed a 
continuation and elaboration of cultural practices 
that began during the Late Archaic subperiod. 
Woodland peoples became increasingly 
dependent on the cultivation of plant foods, 
which allowed for a more sedentary lifestyle. 
Except for the latter part of the Late Woodland 
subperiod, subsistence practices remained similar 
to the Archaic subsistence patterns, which is to 
say a combination of hunting, plant food 
gathering, and fishing in a seasonal round 
exploitation pattern. It is within the Woodland 
period that highly visible site types, such as 
mounds and enclosures, were constructed 
(Applegate 2008). 

Late Prehistoric Period 
(AD 900–1650)  

In addition to an increase in cultural 
integration and cultural complexity, the Late 
Prehistoric period witnessed a rapidly growing 
dependence upon horticulture in the subsistence 
activities of native populations. Cultural 
materials are assigned to the Late Prehistoric 
period by the presence of seemingly diagnostic 
artifacts, such as mixed limestone and shell- or 
purely shell-tempered pottery and triangular 
projectile points. Temporal assignment based on 
the presence of triangular points can be 
misleading since they first appeared during the 
Late Woodland period. The Late Prehistoric 
period in this region of Kentucky is referred to as 
Fort Ancient (Henderson 2008). 

During the Fort Ancient period, there was an 
increased reliance on agriculture, an increase in 
sedentism, and an increase in the complexity of 
sociopolitical organization. Subsistence practices 
focused on the cultivation of corn and beans. This 
was supplemented with hunting, fishing, and wild 
plant collecting. Many Fort Ancient villages were 
circular or elliptical and “exhibit distinct activity 
areas that encircle a central plaza: 
domestic/habitation, storage/trash disposal, and 
mortuary” (Henderson 2008:745). Some, but not 
all, of these circular villages were surrounded by 
a palisade. 

Cultures with a somewhat similar level of 
development included Pisgah in the Appalachian 
Summit, Mississippian in the middle Mississippi 
River area, and the Plaquemine culture of the 
lower Mississippi River area. A Late Woodland 
level of society continued in the Midwest, the 
Great Lakes, the Northeast, and the piedmont and 
coastal areas of the Middle Atlantic until 
European contact (Geier 1992:279–280). The 
Fort Ancient period is dated between 
approximately AD 900 and 1650. 

Historic Period 
The first Europeans to visit Kentucky 

included explorers, trappers, traders, and 
surveyors. It was in the 1750s, when the English 
Crown attempted to colonize the Ohio Valley, 
that the first organized attempt to settle Kentucky 
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occurred. This attempt stimulated the formation 
of land companies that sent surveyors into the 
area (McBride and McBride 2008:909). One of 
these, the Ohio Land Company, sent Christopher 
Gist into Kentucky in 1751. The French and 
Indian War that erupted in 1754 disrupted this 
early exploration (Talbert 1992:689). 

In 1763, England’s King George III set aside 
the land west of the Appalachians for native 
populations and English fur traders and closed the 
area to permanent settlement. His decree was 
ignored, and further colonial exploration and 
development could not be stopped. One man who 
took advantage of the commercial expansion 
westward was Daniel Boone. Boone first 
explored Kentucky in 1767, and by 1769, he had 
explored much of the Red and Kentucky River 
valleys. Harrodsburg was established soon after 
in 1774, followed by Boonesboro in 1775. The 
western movement of the American frontier 
pushed the Native Americans further and further 
west, and Kentucky was one of the places where 
they decided to take a stand. In response, 
Governor Dunmore (of Virginia) waged two 
large campaigns in the Ohio Valley (later known 
as Dunmore’s War), and the Native Americans 
were defeated. Dunmore’s War opened Kentucky 
for settlement, although some hostilities 
continued after this time (Nickell 1992:96–98; 
Stone 1992:571). 

IV. METHODS 
his section describes the methods used during 
the survey. Site-specific field methods are 

discussed in further detail in the Site Description 
section of this report. Laboratory methods 
specific to the individual analyses are discussed 
in the specific analysis sections of this report. 

Field Methods 
The project area consisted of 10.0 ha (24.7 

acres) of grass and/or briar fields, level and 
sloped forests, and asphalt road and roadside (see 
Figures 2 and 3). The boundaries of the project 
area were determined in the field using a 
handheld user interface equipped with Collector 
for ArcGIS software.  

The entire project area was subjected to 
intensive pedestrian survey supplemented with 
screened shovel testing. The level and gently 
sloping (0−15 percent) portions of the project 
area were shovel tested at 20 m (66 ft) intervals 
within the project boundary. When shovel testing 
in the area of a historic map structure, the interval 
between shovel tests was reduced to 10 m (33 ft). 
Each shovel test measured no less than 35 cm (14 
in) in diameter and was excavated well into 
subsoil or to rock obstruction. The contents of 
each shovel test were screened through 0.64 cm 
(0.25 in) mesh hardware cloth, and the sides and 
bottoms of each shovel test were examined for 
cultural material and features. The steeply sloped 
portions of the project area (greater than 15 
percent) were walked over at 10 m (33 ft) 
intervals and visually examined for natural 
benches or rock outcrop, though none were 
found. No bucket augers were required because 
none of the soil series mapped in the project area 
had the potential to contain buried archaeological 
deposits. 

Laboratory Methods 
All cultural material recovered from the 

project was transported to CRA for processing 
and analysis. Initial processing of the recovered 
artifacts involved washing all artifacts, sorting 
the artifacts into the major material classes (i.e., 
lithic) for further analysis, and assigning catalog 
numbers. Catalog numbers consisted of the site 
number and a unique number for each 
provenience lot. Non-diagnostic material, such as 
flake debris, was cataloged by provenience lot, 
where all flakes in the same provenience received 
the same number. 

The methods, specifics, and results of 
subsequent analysis are discussed in the specific 
analysis section of this report. All cultural 
materials, field notes, records, and site 
photographs will be curated at the William S. 
Webb Museum of Anthropology at the University 
of Kentucky. 

T 
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V. MATERIALS 
RECOVERED 

rehistoric materials were recovered from Site 
15Ro250. The assemblage is described 

below. 

Lithic Analysis 
Donald A. Miller 

Lithic remains recovered from Site 15Ro250 
consist of 52 pieces (58.6 g) of flake debris and a 
single core (25.6 g [Table 4]). The core was the 
only tool recovered from the current 
investigation. Specific data regarding the coding 
of the lithic artifacts is presented in Appendix A, 
flake debris data is presented in Appendix B, and 
the tool and core data are presented in Appendix 
C. 

The analysis of flake debris involved the 
recording of several attributes, including flake 
size, weight, raw material type, presence of 
cortex, and probable stage of lithic reduction 
during which the flake was produced. Reduction 
stage follows Magne’s (1985) definitions and was 
determined by the number of facets on the 
platform or the number of flake scars on the 

dorsal surface. Early stage reduction is defined as 
core reduction, middle stage as the first half of 
tool production, and late stage as the second half 
of tool production and subsequent maintenance. 
For flakes that retain platforms, zero to one facet 
on the platform indicates early stage, two facets 
indicate middle stage, and three or more facets 
indicate late stage. Biface thinning is a 
specialized form of late stage reduction. A biface 
thinning flake is defined as a flake with a lipped 
platform having three or more facets. For non-
platform-bearing flakes, dorsal flake scars were 
counted instead of platform facets: zero to one 
dorsal flake scars indicate early stage; two scars, 
middle stage; and three or more flake scars, late 
stage. Stage of reduction was not determined for 
blocky debris or flakes smaller than 0.25 inch. 

All artifacts were recovered from shovel test 
probes (STPs). The highest density of artifacts (n 
= 14; 14.4 g), was recovered from STP 9. Other 
STPs ranged from 11 (STP 7) to a low of 1 (in 
several STPs). No spatial patterning could be 
observed from the small collection of artifacts, 
aside from the concentration of higher artifact 
counts in STPs 9 and 11.  

The flakes recovered from Site 15Ro250 are 
mostly from early reduction (n = 14; 23.5 g) 
(Table 5). Middle stage reduction flakes (n = 9; 

Table 4. Artifacts Recovered from Site 15Ro250. 

Site No. Unit No. Depth (cm bgs) Count (n = ) Weight (g) Artifact Type Raw Material 
15Ro250 STP 1 0–16 2 1.1 Flakes Boyle 
15Ro250 STP 2 0–26 1 1.5 Flakes Boyle 
15Ro250 STP 2 0–26 1 1.3 Flakes Newman 
15Ro250 STP 3 0–25 4 4.7 Flakes Newman 
15Ro250 STP 4 0–26 1 1.3 Flakes Boyle 
15Ro250 STP 5 0–20 2 3.6 Flakes Newman 
15Ro250 STP 6 0–16 1 9.0 Flakes Newman 
15Ro250 STP 7 0–26 6 0.6 Flakes < 1/4 inch 
15Ro250 STP 7 0–26 2 1.4 Flakes Boyle 
15Ro250 STP 7 0–26 3 1.9 Flakes Newman 
15Ro250 STP 8 0–30 2 0.1 Flakes < 1/4 inch 
15Ro250 STP 8 0–30 1 0.2 Flakes Boyle 
15Ro250 STP 9 0–22 7 0.8 Flakes < 1/4 inch 
15Ro250 STP 9 0–22 6 6.8 Flakes Newman 
15Ro250 STP 9 0–22 1 6.8 Flakes Thermal Shatter 
15Ro250 STP 10 0–16 1 25.6 Core Newman 
15Ro250 STP 11 0–22 4 0.3 Flakes < 1/4 inch 
15Ro250 STP 11 0–22 2 1.7 Flakes Newman 
15Ro250 STP 12 0–15 2 0.2 Flakes < 1/4 inch 
15Ro250 STP 12 0–15 1 10.5 Flakes Boyle 
15Ro250 STP 13 0–13 1 0.1 Flakes < 1/4 inch 
15Ro250 STP 13 0–13 1 1.7 Flakes Newman 
15Ro250 STP 14 0–16 1 3.0 Flakes Newman 

Total   53 84.2   

P
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Table 5. Stage Data for Flakes Recovered from 15Ro250.  

Site No. Unit No. Count (n =) Weight (g) Stage Material 
15Ro250 STP 3 1 1.4 Blocky Newman 
15Ro250 STP 1 2 1.1 Early Boyle 
15Ro250 STP 12 1 10.5 Early Boyle 
15Ro250 STP 8 1 0.2 Early Boyle 
15Ro250 STP 11 2 1.7 Early Newman 
15Ro250 STP 2 1 1.3 Early Newman 
15Ro250 STP 3 3 3.3 Early Newman 
15Ro250 STP 9 3 2.4 Early Newman 
15Ro250 STP 14 1 3.0 Early Newman 

  14 23.5   
15Ro250 STP 4 1 1.3 Middle Boyle 
15Ro250 STP 7 2 1.4 Middle Boyle 
15Ro250 STP 13 1 1.7 Middle Newman 
15Ro250 STP 6 1 9.0 Middle Newman 
15Ro250 STP 7 3 1.9 Middle Newman 
15Ro250 STP 9 1 1.8 Middle Newman 

  9 17.1   
15Ro250 STP 5 2 3.6 Late Newman 
15Ro250 STP 9 2 2.6 Late Newman 

  4 6.2   
15Ro250 STP 2 1 1.5 Thinning Boyle 

  1 1.5   

17.1 g) were also present. Late stage flakes are 
represented by 4 (6.2 g) examples. A single 
thinning flake was recovered (1.5 g). Although 
the sample size is extremely small, these data 
suggest that core reduction (early stage flakes) 
was the primary focus of the lithic activities, with 
minor amounts of initial tool (middle stage), 
followed by late tool (late stage), and final (biface 
thinning). As previously stated, a single core was 
recovered from STP 10 (see Appendix C). The 
core weighs 25.6 g, shows a multidirectional 
flake scar pattern, and is made of Newman chert. 
The recovery of the core supports the flake data 
indicating early stage (core reduction). 

Material type was determined by 
macroscopic comparison and low power 
magnification with a 10x jewelers loupe with a 
sample collection housed at CRA. The materials 
identified from Site 15Ro250 are Newman, 
Brassfield, and Boyle. Newman Limestone is 
mapped on the Salt Lick, Kentucky, quadrangle 
(Philley 1978), whereas Boyle is mapped on the 
Farmers, Kentucky, quadrangle (McDowell 
1975). Descriptions of the recovered cherts are 
provided below.  

Based on macro- and microscopic attributes, 
Brassfield and Boyle cherts are very similar in 
appearance. Both are fine-grained and 
multicolored and contain abundant white fossil 

fragments. Boyle is generally more translucent 
and tends to have larger fossils than Brassfield, 
but consistently distinguishing between the two, 
especially when examining small pieces, is 
difficult, if not at times impossible. Because of 
the difficulty in distinguishing between these two 
material types, cherts were referred to as Boyle. 

Two varieties of Newman that have been 
described as different chert types are Paoli and 
Haney. Paoli chert typically exhibits a semi-
vitreous to vitreous luster and is generally 
medium- to fine-grained. It is brownish red to 
medium red, light tan, and/or bluish white. It 
typically occurs as cannonball nodules and 
occasionally has concentric banding (Gatus 
1985). Gatus (1985) describes the “Haney” 
variety of Newman as having a semi-vitreous to 
vitreous luster. It is generally a medium- to fine-
grained chert that is light tan to light medium 
blue. It is sometimes very oolitic and may have 
small fossil fragment inclusions (Vento 
1982:712). Haney occurs as beds and nodules in 
the Newman Formation in eastern Kentucky, 
particularly in Carter and Elliott Counties (Gatus 
1985). The comparative collection at CRA 
includes samples of this chert obtained from the 
Red River Gorge area in southern Menifee 
County. The two varieties of Newman chert 
overlap, both in geographic distribution and in 
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visual characteristics. This analysis did not 
differentiate between Paoli and Haney, and the 
chert is referred to as Newman.  

No discernible spatial patterning was 
observed within the chert types identified. Based 
on the results of the review of the geologic 
mapping of the project area and surrounding 
region, it is suggested that they were obtained 
locally. 

Lithic artifacts recovered from the portion of 
Site 15Ro250 within the project area appear to be 
the result of short-term occupations. Flakes are 
the result of several tool production and/or 
maintenance episodes, including core reduction, 
initial tool, late tool, and biface thinning of 
locally available Newman and Boyle cherts. 
Further, a single core was recovered. The small 
number of items and lack of formal tools suggest 
short-term or specialized use of the site. There is 
nothing in the small lithic assemblage to suggest 
when the occupation(s) took place and little more 
can be inferred from the small sample. 

VI. RESULTS 
uring the course of the current survey, one 
previously unrecorded archaeological site 

(15Ro250) was documented. A description of the 
site is presented below, and the location of the site 
is depicted in Figures 2 and 3. Further 
information about the historic map structures 
(MS 1 and MS 2) is also provided before the 
discussion of the recorded site. 

Historic Map Structures 
Two historic map structures (MS 1 and MS 

2) were depicted within the project area on a 1929 
map (USGS 1929) (see Figure 16) far away from 
Site 15Ro250. During the survey these areas were 
characterized by fields of tall grass and briars 
surrounded by coniferous and deciduous trees 
(see Figures 17 and 18). No evidence of structural 
remains was found in either area. While the 
shovel test interval for the project area was 20 m 
(66 ft), in the general vicinity of the map 
structures the shovel test interval was reduced to 
10 m (33 ft) (Figures 19 and 20). No artifacts 
were recovered from any of the shovel tests. 

15Ro250 
Elevation: 258 m (845 ft) AMSL 
Component(s): indeterminate prehistoric 
Site type(s): open habitation without mounds 
Size: 3,600 sq m (38,750 sq ft) 
Distance to nearest water: 131 m (430 ft) 
Direction to nearest water: northeast 
Type and extent of previous disturbance: 
agriculture, logging, airport construction; 
percentage unknown 
Topography: dissected uplands 
Vegetation: short grass 
Ground surface visibility: zero percent 
Aspect: flat 
Recommended NRHP status: portion within 
project area not eligible  

Site Description 
Site 15Ro250 is an indeterminate prehistoric 

open habitation without mounds characterized by 
lithic debitage recovered from shovel tests. The 
site is located in Rowan County, at the south end 
of the abandoned Moorehead-Rowan Airport, 
approximately 1.26 km (0.78 mi) south of the US 
60/KY 2522 intersection. The site is located in an 
area of dissected uplands at an elevation of 258 m 
(845 ft) AMSL. The site is characterized by a level 
field of short grass with no ground surface visibility 
(Figure 21). Barbed-wire fences extend along the 
southeast border, and near the southwest border of 
the site. Brush and coniferous trees extend along the 
southeast fence and several deciduous trees are 
scattered around the southwest end of the site, 
where the two fences meet. A wood pile and burn 
pile are located at the southwest end of the site 
(Figure 22). An unnamed tributary of Carey Branch 
is located 131 m (430 ft) northeast of the site. 

Investigation Methods 
The project area was shovel tested at 20 m (66 

ft) intervals. Radial shovel tests were excavated 
around positive shovel tests at 10 m (33 ft) intervals 
until two consecutive negative shovel tests were 
recorded or the project boundary was reached. The 
locations of all 14 positive shovel tests were recorded 
with a data collector and the first positive shovel test 
was used as the site datum (Figure 23). The site was 
bounded by negative shovel tests to the northwest 
and northeast, by the project boundary to the

D



K
1

9
E

0
2

3
 
(
1

3
J
U

L
Y

2
0

2
0

)
 
J
M

A

LEGEND

39

Figure 19. Shovel tests excavated around MS 1 location.
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Figure 20. Shovel tests excavated around MS 2 location.
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Figure 21. Overview of northeast portion of site, facing southwest. 

 
Figure 22. Overview of southwest portion of site, facing southeast. 
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southeast, and by the project boundary and a modern 
house with gravel driveway to the southwest. The site 
was on a slightly higher landform than the rest of the 
airport area (Figure 24), suggesting that it may not 
have been subjected to as much grading as the rest of 
the airport area. The positive shovel tests stop after a 
small drainage which marks the end of the elevated 
area. The site extends 120 m (423 ft) southwest–
northeast and 30 m (98 ft) southeast–northwest, 
covering approximately 3,600 sq m (38,750 sq ft). 
The site likely extends farther to the southeast, 
outside the project area. 

Depositional Context 
STPs excavated at the site showed two profiles, 

both with two zones (Figure 23). The first profile 
from STP 5 showed a Zone I of light olive brown 
(2.5Y 5/3) sandy loam extending to 28 cm (11 in) 
bgs, on top of a Zone II of yellow (10YR 7/6) sandy 
clay loam that was terminated at 40 cm (16 in) bgs. 
The second profile from STP 8 showed a Zone I of 
dark yellowish brown (10YR 4/4) silty clay loam 

extending to 30 cm (12 in) bgs, on top of a Zone II 
of brownish yellow (10YR 6/6) clay loam that was 
terminated at 42 cm (17 in) bgs. The second profile 
is similar to the BA- and Bt-horizons of the 
Monongahela soil series, which is mapped in the 
site area. The absence of the A-horizon suggests 
that the area has been disturbed, likely from airport 
construction, logging, and/or agriculture. All of the 
artifacts were recovered from Zone I. 

Artifacts 
A total of 52 flakes and 1 core were recovered 

from the site (see Table 4). The flakes were mostly 
from the early stage of lithic reduction, though some 
middle, late, and thinning flakes were also present. 
The lithic debitage was mostly from Newman chert. 
Boyle chert was also used and both of these chert 
types could be obtained locally. The artifact 
assemblage indicates that the site represents a short-
term occupation or occupations, the main focus of 
which was core reduction and tool creation. No 
diagnostic artifacts were recovered. 

 
Figure 24. Overview of Site 15Ro250 showing elevation change, facing northeast. 
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Figure 25. Representative soil profiles from Site 15Ro250.
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Features 
No features were observed during the 

investigation of the site, and no fire cracked rock, 
charcoal, or burned soil was observed in the 
plowed field or shovel tests. 

Summary and National Register 
Evaluation 

Site 15Ro250 is an indeterminate prehistoric 
open habitation without mounds characterized by 
lithic debitage recovered from shovel tests. Due 
to the lack of artifacts beyond undiagnostic lithic 
flakes and a core, and the disturbed nature of the 
site, it is thought that further excavation at the site 
would not produce additional significant 
information about the occupants of the site. The 
portion of the site within the project area is 
recommended as not eligible for inclusion in the 
NRHP, and no further work is recommended. 
However, the site likely extends outside the 
project boundary to the southeast and that portion 
could not be assessed. If project plans change to 
impact that area, further survey may be required. 

VII. CONCLUSIONS AND 
RECOMMENDATIONS 

ote that a principal investigator or field 
investigator cannot grant clearance to a 

project. Although the decision to grant or 
withhold clearance is based, at least in part, on the 
recommendations made by the field investigator, 
clearance may be obtained only through an 
administrative decision made by the lead federal 
agency in consultation with the SHPO (the 
Kentucky Heritage Council [KHC]). 

The entire project area was subjected to 
intensive pedestrian survey supplemented with 
screened shovel testing. As a result of this survey, 
one archaeological site (15Ro250) was recorded. 
Site 15Ro250 was an indeterminate prehistoric 
open habitation without mounds characterized by 
lithic flakes and a core recovered from shovel tests. 
Due to the lack of archaeological integrity and 
research potential, the portion of the site within the 
project boundary is recommended as not eligible 
for inclusion in the NRHP and no further work is 

recommended. However, the site may extend 
outside the project area and that portion could not 
be assessed. If project plans change to impact that 
area, further survey may be required. As no sites 
listed in, or eligible for listing in, the NRHP will 
be affected by the proposed project, archaeological 
clearance is recommended. 

If any previously unrecorded archaeological 
materials are encountered during construction 
activities, the KHC should be notified 
immediately at (502) 564-6662. If human skeletal 
material is discovered, construction activities 
should cease, and the KHC, the local coroner, and 
the local law enforcement agency must be 
notified, as described in KRS 72.020. 
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APPENDIX A. LITHIC ANALYSIS CODING FORMATS. 
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Flake Debris Analysis Codes 
1) Size Grade 

1: 0.125 inch  4: 0.75 inch 

2: 0.25 inch  5: 1.0 inch 

3: 0.5 inch 

2) Count 

3) Weight (to nearest 0.1 gram) 

4) Portion 

0: < 0.25 inch 

1: Complete  

2: PRB  

3: Fragment  

4: Blocky  

5: Thermal Shatter  

5) Platform 

0: Not present 

1: Lipped  

2: Cortical  

3: Non-lipped, non-cortical  

4: Broken  

6) Stage (based on platform facet count and 
dorsal flake scar count) 

0: Blocky 

1: Early  

2: Middle  

3: Late  

4: Biface thinning  

7) Thermal Alteration 

0: No evidence 

1: Color change (possible alteration)  

2: Partial dull, partial gloss 

3: Gloss both faces 

4: Crenulations, crazing, potlids 

5: Differential thermal damage 

8: Indeterminate 

9: Not applicable 

8) Cortex Cover 

0: None 

1: Dorsal only  

2: Platform only  

3: Dorsal and platform  

9) Cortex Type 

0: None present 

1: Matrix/residual 

2: Waterworn cobble  

3: Patination 

9: Indeterminate  

8) Raw Material 

000: < 0.25 inch 

025: Brassfield 

028: Ste. Genevieve 

031: Laurel 

039: Mounds Gravel 

046: Newman 

050: Zaleski 

054: Grier 

056: Breathitt 

071: Quartzite 

090: Burnt 

090t: Thermal Shatter 

095: Sandstone 

106; Granite 

110: Indeterminate 

126: Limestone 

127: Orthoquartzite 

131: Steatite 
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Morphological and Technological Attributes  
(Modified Implements and Cores) 

Dimension 1: Material Class 

1: Unmodified lithic 

2: Modified lithic 

Dimension 2: Lithic Class 

01: debitage 04: biface 07: micro-tool 

02: fire cracked rock 05: cobble tool 08: uniface 

03: ground and pecked stone 06: cores 09: unmodified cobble 

Dimension 3: Technological/Morphological Class for Flaked Stone 

Classes 201, 207, 208 Class 204  Class 106 and 206  

0: no retouch 1: hard hammer .1: biface 1: indeterminate .1: Tested Cobble 

1: unifacial only 2: hard/soft hammer .2: hafted biface 2: unidirectional .2: Core Fragment 

2: some bifacial 3: soft hammer .3: drill 3: bifacial .3: Core 

3: bifacial 4: soft hammer/retouch .4: drill/hafted biface 4: bipolar  

4: alternate unifacial 5: retouch .5: scraper/hafted biface 5: unidirectional subconical  

 6: indeterminate .6: boring/hafted biface 6: multidirectional  

   7: bidirectional  

Dimension 3: Technological/Morphological Class for Ground/Pecked 
Stone and Cobble Tools (classes 203 and 205) 

Manufacture Technique Modification 

D3a Primary D3b Secondary D3c Form D3d Use wear D3e Location 

0: None 0: None 00: None 0: None observed 0: No obvious modification 

1: Use only 1: Use only 01: V-pit 1: Grinding 1: One face 

2: Ground 2: Ground 02: U-pit 2: Pollish 2: Both faces 

3: Pecked 3: Pecked 03: U- and V-pits 3: Striations only 3: One end 

4: Flaked 4: Flaked 04: Other/Indet. pits 4: Battering 4: Both ends 

5: Carved 5: Carved 05: Basin 5: Crushing 5: One edge 

6: Drilled 6: Drilled 06: Notched 8: Other 6: Multiple edges 

7: Grooved 7: Grooved 07: Drilled 9: Indeterminate 7: Edge and end 

8: Incised 8: Incised 11: Grooved  8: Other 

  12: Incised  9: Indeterminate 

  18: Other   

  19: Indeterminate   
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Dimension 4: (Raw Material) 
Same codes as Flake Debris 

Dimension 5: (Thermal Alteration) 
0: no evidence                             5: differential thermal damage 

1: color change (possible alt) 8: indeterminate 

2: partial dull, partial gloss 9: not applicable 

3: gloss both faces 

4: crenulations, crazing, potlids 

Dimension 6: (Cortex Type) 

0: none present 

1: matrix/residual 

2: waterworn cobble 

3: patination 

Dimension 7: (Cortex Presence) 
Classes 201, 207, and 208 Class 204 Classes 106 and 206 
1: none present 1: none present 1: none present 
2: < 50% dorsal cortex 2: cortex on one face 2: present 
3: > 50% dorsal cortex 3: cortex on two faces  
4: 100% dorsal cortex 4: cortex on base only  
5: platform only cortex 5: cortex on base and face  

Dimension 8: (Classes 201, 207, and 208) 
Flake debris codes for portion, platform, stage 

Dimension 8: (Type of Wear, classes 106, 206) 
0: None 

1: Battering 

Dimension 8: (Portion, class 204) 

01: indeterminate fragment 06: lateral 

02: complete 07: facial 

03: proximal 08: basal fragment 

04: distal 09: tip missing 

05: medial 10: partial stem and base missing 



A-6 

Dimensions 8 and 9: Function for Ground Stone and Cobble Tools 
(classes 203 and 205) 

D8 General Function D9 Specific Function 
00: None obvious (manuport) A1: Nutting Stone E1: Notched (hoe) 
01: Processing platform A2: Anvil E2: Unnotched (hoe) 
02: Hand stone A3: Metate F1: Bowl 
03: Tool fabricator A4: Mortar F2: Pipe 
04: Hafted woodworking tool A5: Grinding slab (misc) F3: Griddle stone 
05: Hoe/Pick A6: Multifunction G1: Gorget 
06: Vessel B1: Mano G2: Bead 
07: Ornament/Decorative B2: Pestle G3: Pendant 
08: Gaming stone B3: Pulverizer H1: Ball 
09: Weight C1: Hammerstone H2: Chunky stone 
10: Pigment stone C2: Whetstone I1: Net sinker 
11: Blade C3: Abrader I2: Plummet 
18: Other C4: Smoothing stone I3: Bannerstone 
19: Indeterminate C5: Shaft smoother J1: Hematite 
 C6: Saw K1: Ground projectile 
 D1: Celt K2: Knife/Ulu 
 D2: Grooved axe (¾)  Q1: Indeterminate ground 
 D3: Full Q2: Indeterminate incised 
 D4: Adz Q3: Indeterminate carved 

Dimension 9: (Location of retouch: Classes 201, 207, 208) 
0: indeterminate 

 

 All numbers corresponding to an eight polar coordinate grid of retouched area are recorded. Dorsal 
face up, proximal end facing, distal end away from analyst. 

 
 

Dimension 9 (Type of Wear, class 206) 
0: None 

1: Crushing 

2: Battering 

1

2

3

45

6

7

8



A-7 

Dimension 9: Failure Type (class 204) 

01: none 08: thermal 15: longitudinal reverse 

02: hinge 09: impact 16: bipolarized 

03: incipient fracture 10: transverse hinge 17: radial break 

04: edge collapse 11: lateral hinge 18: burinated 

05: lateral snap 12: haft snap  

06: perverse 13: post-depositional  

07: outré passé 14: indeterminate  

Dimension 10: Haft Modification (class 204) 

1: indeterminate 5: basal cortex 

2: none 6: basal burination 

3: haft present, no mod. 7: basal beveling 

4: basal grinding 8: basal burination/grinding 

Dimension 11: Blade Modification (class 204) 

01: indeterminate 07: serrated/alternate bevel 

02: none (bi-convex) 08: alternate unifacial retouch 

03: serrated 09: unifacial retouch 

04: alternate bevel 10: bifacial retouch 

05: one edge beveled 11: reworked/serrated 

06: unifacial bevel 12: unifacial bevel/serrated 

 Dimension 12: Basal Shape (class 204) 

1: incurvate 4: bifurcate 

2: excurvate 5: indeterminate 

3: straight  

Dimension 13: Haft Element (class 204) 

1: side-notched 5: expanding stem 

2: corner-notched 6: no definable haft (lanceolate) 

3: straight stem 7: fluted 

4: contracting stem 8: no haft element 

 9: indeterminate 
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Dimension 14: Blank Type (all classes) 

1: indeterminate 

2: core 

3: flake 

4: tabular block 

5: river gravel 

Dimension 15: Edge Angle (Classes 201, 204, 207, and 201) to 
nearest degree 

 

Metric Measurements: (Use length, blade width, and thickness for all 
classes, rest for class 204-4.2, 204-3.2 only) 

A: Maximum length 

B: Maximum blade width 

C: Maximum blade thickness 

D: Maximum shoulder width 

E: Maximum stem length 

F: Maximum neck width 

G: Maximum basal width 
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Groundstone Tool Codes 
Dimension 1: (Material Class) 

1: Unmodified lithic 

2: Modified lithic 

Dimension 2: (Lithic Class) 

01: flake debris 05: cobble tool 

02: fire cracked rock 06: cores 

03: ground and pecked stone 07: microtool 

04: biface 08: uniface 

Dimension 3: (Modification) 
0: Unmodified  9: Drilled 

1: Pitted, V-Shaped 10: Ground Cobble 

2: Pitted, U-Shaped  11: Pecked/Ground 

3: Battered   12: Gorget Fragment 

4: Ground   13: Carved 

5: Notched   14: Pecked 

6: Flaked   15: Pitted/Battered 

7: Flaked/Notched 

8: Pigment Source 

Dimension 4: (Raw Material) 
070: Quartz 

071: Quartzite 

080: Hematite 

095: Sandstone 

Dimension 5: (Location of Modification) 
0: no modification 

1: 1 face 

2: both faces 

3: 1 end 

4: both ends 

5: 1 edge 

6: more than one edge 
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Dimension 6: (Number of Pits or Notches, classes 203-1, 203-2, 203-5) 
 

Dimension 7: (Burning) 
0: not burnt 

1: burnt 

Dimension 8: (Complete) 
0: no 

1: yes 
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APPENDIX B. FLAKE DEBRIS DATA. 
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Table B-1. Flake Debris Data. 

Bag 
No. 

Site No. Unit 
No. 

Depth 
(cm bgs) 

Count 
(n =) 

Weight 
(g) 

Size Portion Platform Stage Thremal 
Alteration 

Cortex 
Type 

Cortex 
Coverage 

Raw 
Material 

Depth Top 
(cm bgs) 

Depth Bottom 
(cm bgs) 

1 15Ro250 STP 1 0–16 2 1.1 2 1 3 1 1 - - 55 0 16 
2 15Ro250 STP 2 0–26 1 1.5 2 1 1 4 - - - 55 0 26 
2 15Ro250 STP 2 0–26 1 1.3 2 2 2 1 2 1 3 46 0 26 
3 15Ro250 STP 3 0–25 3 3.3 2 1 3 1 3 - - 46 0 25 
3 15Ro250 STP 3 0–25 1 1.4 2 4 0 0 - - - 46 0 25 
4 15Ro250 STP 4 0–26 1 1.3 2 3 0 2 - - - 55 0 26 
5 15Ro250 STP 5 0–20 1 2.2 2 1 2 3 3 1 3 46 0 20 
5 15Ro250 STP 5 0–20 1 1.4 2 2 2 3 0 - - 46 0 20 
6 15Ro250 STP 6 0–16 1 9.0 2 1 3 2 - - - 46 0 16 
7 15Ro250 STP 7 0–26 6 0.6 1 0 - - - - - 0 0 26 
7 15Ro250 STP 7 0–26 3 1.9 2 1 3 2 3 - - 46 0 26 
7 15Ro250 STP 7 0–26 2 1.4 2 3 0 2 - - - 55 0 26 
8 15Ro250 STP 8 0–30 2 0.1 1 0 - - - - - 0 0 30 
8 15Ro250 STP 8 0–30 1 0.2 2 1 3 1 3 - - 55 0 30 
9 15Ro250 STP 9 0–22 7 0.8 1 0 - - - - - 0 0 22 
9 15Ro250 STP 9 0–22 3 2.4 2 3 0 1 3 - - 46 0 22 
9 15Ro250 STP 9 0–22 2 2.6 2 3 0 3 - - - 46 0 22 
9 15Ro250 STP 9 0–22 1 1.8 3 1 2 2 3 2 3 46 0 22 
9 15Ro250 STP 9 0–22 1 6.8 3 5 - - 4 - - 090t 0 22 
11 15Ro250 STP 11 0–22 4 0.3 1 0 - - - - - 0 0 22 
11 15Ro250 STP 11 0–22 2 1.7 2 2 3 1 2 - - 46 0 22 
12 15Ro250 STP 12 0–15 2 0.2 1 0 - - - - - 0 0 15 
12 15Ro250 STP 12 0–15 1 10.5 4 3 0 1 - - - 55 0 15 
13 15Ro250 STP 13 0–13 1 0.1 1 0 - - - - - 0 0 13 
13 15Ro250 STP 13 0–13 1 1.7 2 3 0 2 3 - - 46 0 13 
14 15Ro250 STP 14 0–16 1 3.0 3 1 3 1 3 - - 46 0 16 
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APPENDIX C. TOOL AND CORE DATA.
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Table C-1. Tool and Core Data. 

Artifact No. Bag 
No. 

Site No. Unit 
No. 

Level Depth 
(cm bgs) 

Count 
(n =) 

Weight 
(g) 

D2 
Class 

D4 
Material 

D5 Therm 
Alt 

D6 
Cortex I 

D7 
Cortex II 

D8 D9 D9b Length Blade Thick 

K19E023-1 010 15Ro250 STP 
10 

 0–16 1 25.60 06 046 3 2  0  - 46.05 27.89 21.77 

 



ACS Estimates
Percent MOE (±)

Population by Race

Population Density (per sq. mile)

EJSCREEN ACS Summary Report

Summary of ACS Estimates

Population

Population Reporting One Race

People of Color Population 

% People of Color Population

Households

Housing Units

Housing Units Built Before 1950 

Per Capita Income

Land Area (sq. miles) (Source: SF1)

% Land Area

Water Area  (sq. miles) (Source: SF1)

% Water Area

Total

White

Black

American Indian

Asian

Population by Sex

Population by Age

American Indian Alone

Asian

Pacific Islander

Some Other Race

Population Reporting Two or More Races

Total Hispanic Population

Total Non-Hispanic Population

White Alone

Black Alone

Non-Hispanic Asian Alone

Pacific Islander Alone

Other Race Alone

Two or More Races Alone

Male

Female

Age 0-4

Age 0-17

Age 18+

Age 65+

Data Note: Detail may not sum to totals due to rounding. Hispanic population can be of any race. 
N/A means not available. Source: U.S. Census Bureau, American Community Survey (ACS) .

1/3

Location:
Ring (buffer):

Description:

User-specified polygonal location

1-miles radius

2014 - 2018

2014 - 2018

625

182

34

5%

223

284

15

16,662

3.42

93%

0.25

7%

625 712

625 100% 894

610 98% 687
9 1% 127
0 0% 11

0 0% 11

0 0% 11

6 1% 47
0 0% 11

24 4% 192
600

591 95% 618

9 1% 127

0 0% 11

0 0%

0 0%

11

11

0 0% 11

100%

0 0% 11

335 54% 461

289 46% 327

58 9% 174
161 26% 227

464 74% 340

65 10% 110

September 13, 2021

2014 - 2018

zhuangv
Highlight



ACS Estimates
Percent MOE (±)

Population 25+ by Educational Attainment

2+3+4Speak English "less than very well"

Non-English at Home1+2+3+4

High School Graduate

Some College, No Degree

Associate Degree

Population Age 5+ Years by Ability to Speak English 
Total

Speak only English

1Speak English "very well"
2Speak English "well"
3Speak English "not well"
4Speak English "not at all"

3+4Speak English "less than well"

Bachelor's Degree or more

Total

Less than 9th Grade

9th - 12th Grade, No Diploma

Occupied Housing Units by Tenure

$50,000 - $75,000

$75,000 +

Total

Owner Occupied

Households by Household Income

Household Income Base

< $15,000

$15,000 - $25,000

$25,000 - $50,000

EJSCREEN ACS Summary Report

2/3

Linguistically Isolated Households* 
Total

Speak Spanish
Speak Other Indo-European Languages
Speak Asian-Pacific Island Languages
Speak Other Languages

Location:
Ring (buffer):

Description:

In Labor Force
    Civilian Unemployed in Labor Force 
Not In Labor Force 

Renter Occupied

Employed Population Age 16+ Years 
Total

Data Note: Datail may not sum to totals due to rounding. Hispanic population can be of any race.  

N/A means not available. Source: U.S. Census Bureau, American Community Survey (ACS) 
*Households in which no one 14 and over speaks English "very well" or speaks English only.

User-specified polygonal location

1-miles radius

2014 - 2018

September 13, 2021

364 100% 321

17 5% 58
54 15% 165

109 30% 168

127 35% 180

20 5% 82

57 16% 118

567 100% 578

535 95% 439

31 5% 168

28 5% 166

3 1% 34

0 0% 11

0 0% 11

0 0% 11

3 1% 34

0 0% 11

0 0% 11
0 0% 11

0 0% 11

0 0% 11

223 100% 146

33 15% 90
29 13% 82

98 44% 184

30 13% 82
32 15% 103

223 100% 146

127 57% 127

96 43% 154

483 100% 499

291 60% 375
30 6% 152

191 40% 290



ACS Estimates
Percent MOE (±)

English

Spanish

French

French Creole

Italian

Portuguese

German

Yiddish

Other West Germanic

Scandinavian

Greek

Russian

Polish

Serbo-Croatian

Other Slavic

Armenian

Persian

Gujarathi

Hindi

Urdu

Other Indic

Other Indo-European

Chinese

Japanese

Korean

Mon-Khmer, Cambodian

 Hmong

Thai

Laotian

Vietnamese

Other Asian

Tagalog

Other Pacific Island

Navajo

Other Native American

Hungarian

Arabic

Hebrew

African

Other and non-specified

Total Non-English

.

Data Note: Detail may not sum to totals due to rounding. Hispanic popultion can be of any race. 
N/A means   not available. Source:  U.S. Census Bureau, American Community Survey (ACS)
*Population by Language Spoken at Home is available at the census tract summary level and up.

Population by Language Spoken at Home* 
Total (persons age 5 and above)

EJSCREEN ACS Summary Report

3/3

Location:
Ring (buffer):

Description:

User-specified polygonal location

1-miles radius

2014 - 2018

September 13, 2021

2014 - 2018

N/A N/A N/A

N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A N/A

N/A

N/A N/A

N/A

N/A N/A

N/A

N/A N/A

N/A

N/A N/A

N/A

N/A N/A

N/A

N/A N/A

N/A

N/A N/A

N/A

N/A N/A

N/A

N/A N/A

N/A

N/A N/A

N/A

N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
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TECHNICAL MEMORANDUM 

Prepared for: Alex Godsey, PE 
  Eclipse Engineers, PLLC 
 
Prepared by: James Storm, Project Ecologist   
 
Subject:  Threatened and Endangered Species Habitat Assessment 
  Cave Run Lake Raw Water Intake 
  Morehead, Rowan County, Kentucky    
 
Submitted: May 6, 2020 
 
 
BACKGROUND 
 
The Morehead Utility Plant Board has contracted with Eclipse Engineers, PLLC (Eclipse) for the 
proposed construction of a raw water intake (RWI) and associated structures on Cave Run Lake in 
Rowan County, Kentucky.  In addition to the proposed RWI, a raw water line, a new treatment plant, 
a water line to a new water tower, and an access road to the new tower (900 feet) are proposed.  
The proposed water lines will be approximately 10,600 feet, a portion of which will cross United 
States Forest Service (USFS) Daniel Boone National Forest (DBNF), United States Army Corps of 
Engineers (USACE) property located in the Cumberland Ranger District, and multiple private 
properties.  
 
Eclipse has retained Third Rock Consultants, LLC (Third Rock) to evaluate potential impacts to 
federally listed, threatened and/or endangered (T&E) species habitat associated with the proposed 
construction. To that end, Third Rock was to prepare the following:  
 

• Biological Assessment and Evaluation of the portions of the survey area that transect USFS 
and USACE property;  

• Waters of the U.S. Delineation of the survey area, USACE Request for Jurisdictional 
Determination and Preliminary Jurisdictional Determination (PJD) form; and, 

• USACE Clean Water Act (CWA) Section 404 and Kentucky Division of Water (KDOW) 
CWA Section 401 permit applications including Phase I Threatened and Endangered (T&E) 
Species Habitat Assessment of the portions of the survey area that do not transect USFS 
property as required by USACE Section 404 regulations. 

 
This memorandum documents the findings and conclusions of Third Rock’s Phase 1 T&E Species 
Habitat Assessment of the portions of the survey area that do not transect USFS and USACE 
property. For purposes of this memorandum, “survey area” is defined as the proposed disturbance 
limits of the proposed RWI and tank, and 50-ft-wide corridor (30-ft of permanent construction 
easement buffered by temporary construction easement out to 50-ft) along the raw water line,  
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transmission lines, and tank access road, as illustrated on the vicinity map included as Exhibit 1 
(Appendix A). 
 
METHODOLOGY 
 
The United States Fish and Wildlife Service’s (USFWS) IPAC Trust Resource Report (Appendix B) 
generated for the project on March 3, 2020 identifies 12 species to be considered as part of the effect 
analysis for this project: 
 

1. Gray bat (Myotis grisescens) 
2. Indiana bat (Myotis sodalis) 
3. Northern long-eared bat (Myotis septentrionalis) 
4. Virginia big-eared bat (Corynorhinus townsendii virginianus) 
5. Clubshell (Pleurobema clava) 
6. Fanshell (Cyprogenia stegaria) 
7. Northern Riffleshell (Epioblasma torulosa rangiana) 
8. Pink Mucket (pearlymussel) (Lampsilis abrupta) 
9. Purple Cat's Paw (=purple Cat's Paw Pearlymussel) (Epioblasma obliquata obliquata) 
10. Rough Pigtoe (Pleurobema plenum) 
11. Sheepnose mussel (Plethobasus cyphyus) 
12. Snuffbox mussel (Epioblasma triquetra) 

 
In addition, correspondence with the Kentucky Department of Fish and Wildlife Resources 
(KDFWR) indicated that the federally listed Piping Plover is known to occur within 10 miles of the 
survey area. Occurrence data and mapping solicited from Kentucky Office of Nature Preserves 
(KONP), Kentucky Speleological Survey (KSS), Kentucky Department of Natural Resources (KDNR), 
Kentucky Division of Water (KDOW) (Appendix B), as well as publicly available resources such as 
topographic mapping and aerial imagery, were reviewed prior to field reconnaissance of the survey 
area to document potential T&E species habitat. Field reconnaissance was conducted by Third Rock’s 
James Storm and Kenton Hall on March 17 and 18, 2020. Habitat surveys were conducted in 
accordance with 2020 USFWS survey guidelines. Suitable T&E species habitat was located with a 
Garmin GPS (Exhibit 1), recorded on agency-approved field data sheets (Appendix C), and 
photographed (Appendix D). 
 
FINDINGS 
 
The survey area is comprised of USFS and USACE lands and private properties, with reaches of the 
survey area falling within the right-of-way of existing roads. Vegetation outside of USFS and USACE 
properties is predominantly fescue along roadways with a mix of American beech (Fagus grandfolia), 
maple species (Acer sp.), eastern red cedar (Juniperus virginiana), large oaks (Quercus sp.), and pine 
trees (Pinus sp.) dominating upland canopies. Near, and within, the riparian of streams are sweet gum 
(Liquidambar styraciflua), red maple (Acer rubrum), green ash (Fraxinus pennsylvanica), American 
sycamore (Platanus occidentalis), black cherry (Prunus serotina) and American beech. 
 
Indiana, Northern Long-eared, Virginia Big-eared, and Gray Bat Habitat 
 
USFWS correspondence indicates forests within the survey area are within a zone of known  
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“Summer 1” habitat for Indiana bats. Approximately 5.9 acres of potential summer roosting and 
maternity (forested) habitat were identified on the private properties within the survey area as 
illustrated on Exhibit 1 (Appendix A). Each forested area located on private property, identified as 
Habitat Assessment (HA) areas 1 to 6, was assessed for potential summer roosting and maternity 
habitat and documented on field data sheets (Appendix C). Scattered throughout the forests within 
the survey area are snags and trees that exhibit summer roost habitat characteristics such as cracks, 
crevices, cavities, and/or exfoliating bark. Several large standing snags (dead or partially dead trees) at 
least nine (9) inches in diameter at breast height (dbh) were observed within HA 1 and HA 2. No 
habitat was present within HA 4. HA 4 was comprised of young even-aged trees with a diameter-at-
breast-height (DBH) less than three (3) inches.  
 
No caves or cave-like features suitable for Indiana bat and northern long-eared bat winter habitat or 
gray bat and Virginia big-eared summer / winter roost habitat were identified within the survey area 
or within 0.5 miles of the survey area. Coordination with KSS returned no known cave locations 
within three (3) miles of the survey area.  
 
Survey area streams were deemed to be too small for potential bat foraging habitat.  
  
No bridges or other man-made potential roost structures were identified within the survey area. 
 
Listed Mussel Habitat 
 
All streams within the survey area are ephemeral and do not provide suitable habitat for listed 
mussels.  
 
Piping Plover 
 
No favorable habitat for piping plover, such as open, sparsely vegetated sand, gravel, or mudflat 
beaches, was identified within the survey area. 
 
CONCLUSIONS 
 
Approximately 5.9 acres of suitable Indiana and northern long-eared bat summer roosting and 
maternity (forested) habitat was identified on private properties within the survey area.  
 
Coordination with the USFWS Frankfort Field Office (FFO) indicates that the USFWS January 5, 2016 
Programmatic Biological Opinion (PBO) satisfies the responsibilities under ESA Section 7(a)(2) 
relative to the northern long-eared bat (Appendix E). Therefore, any “take” of northern long-eared 
bat habitat that may occur incidental to the project is not prohibited under the final 4(d) rule at 50 
CFR §17.40(o). 
 
The USFWS has identified the survey area as within the zone of known “Summer 1” habitat. Impacts 
to Indiana bat habitat will require further coordination with the FFO. Therefore, should clearing 
(removal of trees) be required, the USFWS will require additional presence/absence surveys and a 
Biological Assessment, or a Conservation Memorandum of Agreement (CMOA), prior to the 
initiation of construction activity for ESA Section 7(a)(2) clearance as required by the US Army Corps 
of Engineers prior to issuance of a Section 404 permit. The CMOA will require a monetary 
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contribution to the Imperiled Bat Conservation Fund (IBCF) and a restriction on the time of year that 
trees can be removed may apply.   
 
Project area streams do not provide suitable mussel habitat. 
 
No suitable piping plover habitat is available within the survey area. 
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March 03, 2020In Reply Refer To: 
Consultation Code: 04EK1000-2020-SLI-0734 
Event Code: 04EK1000-2020-E-01927  
Project Name: KY19-051 Cave Run Lake Water Intake

United States Department of the Interior
FISH AND WILDLIFE SERVICE

Kentucky Ecological Services Field Office
J C Watts Federal Building, Room 265

330 West Broadway
Frankfort, KY 40601-8670

Phone: (502) 695-0468 Fax: (502) 695-1024
http://www.fws.gov/frankfort/

 
Subject: List of threatened and endangered species that may occur in your proposed project 

location, and/or may be affected by your proposed project

To Whom It May Concern:

Your concern for the protection of endangered and threatened species is greatly appreciated. The 
purpose of the Endangered Species Act (ESA) of 1973, as amended (16 U.S.C. 1531 et seq.) 
(ESA) is to provide a means whereby threatened and endangered species and the ecosystems 
upon which they depend may be conserved. The species list attached to this letter fulfills the 
requirements of the U.S. Fish and Wildlife Service (Service) under section 7(c) of the ESA to 
provide information as to whether any proposed or listed species may be present in the area of a 
proposed action. This is not a concurrence letter; additional consultation with the Service may be 
required.

The Information in Your Species List:

The enclosed species list identifies federal trust species and critical habitat that may occur within 
the boundary that you entered into IPaC. For your species list to most accurately represent the 
species that may potentially be affected by the proposed project, the boundary that you input into 
IPaC should represent the entire “action area” of the proposed project by considering all the 
potential “effects of the action,” including potential direct, indirect, and cumulative effects, to 
federally-listed species or their critical habitat as defined in 50 CFR 402.02. This includes effects 
of any “interrelated actions” that are part of a larger action and depend on the larger action for 
their justification and “interdependent actions” that have no independent utility apart from the 
action under consideration (e.g.; utilities, access roads, etc.) and future actions that are 
reasonably certain to occur as a result of the proposed project (e.g.; development in response to a 
new road). If your project is likely to have significant indirect effects that extend well beyond the 
project footprint (e.g., long-term impacts to water quality), we highly recommend that you 

http://www.fws.gov/frankfort/
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coordinate with the Service early to appropriately define your action area and ensure that you are 
evaluating all the species that could potentially be affected.

We must advise you that our database is a compilation of collection records made available by 
various individuals and resource agencies available to the Service and may not be all-inclusive. 
This information is seldom based on comprehensive surveys of all potential habitats and, thus, 
does not necessarily provide conclusive evidence that species are present or absent at a specific 
locality. New information based on updated surveys, changes in the abundance and distribution 
of species, changed habitat conditions, or other factors could change this list.

Please note that “critical habitat” refers to specific areas identified as essential for the 
conservation of a species that have been designated by regulation. Critical habitat usually does 
not include all the habitat that the species is known to occupy or all the habitat that may be 
important to the species. Thus, even if your project area does not include critical habitat, the 
species on the list may still be present.

Please note that under 50 CFR 402.12(e) of the regulations implementing section 7 of the ESA, 
the accuracy of this species list should be verified after 90 days. The Service recommends that 
verification be completed by visiting the ECOS-IPaC website at regular intervals during project 
planning and implementation for updates to species lists and associated information. To re-access 
your project in IPaC, go to the IPaC web site (https://ecos.fws.gov/ipac/), select “Need an 
updated species list?”, and enter the consultation code on this letter.

ESA Obligations for Federal Projects:

Under sections 7(a)(1) and 7(a)(2) of the ESA and its implementing regulations (50 CFR 402 et 
seq.), Federal agencies are required to utilize their authorities to carry out programs for the 
conservation of threatened and endangered species and to determine whether projects may affect 
threatened and endangered species and/or designated critical habitat.

If a Federal project (a project authorized, funded, or carried out by a federal agency) may affect 
federally-listed species or critical habitat, the Federal agency is required to consult with the 
Service under section 7 of the ESA, pursuant to 50 CFR 402. In addition, the Service 
recommends that candidate species, proposed species and proposed critical habitat be addressed 
within the consultation. More information on the regulations and procedures for section 7 
consultation, including the role of permit or license applicants, can be found in the "Endangered 
Species Consultation Handbook" at: http://www.fws.gov/endangered/esa-library/pdf/TOC- 
GLOS.PDF

A Biological Assessment is required for construction projects (or other undertakings having 
similar physical impacts) that are major Federal actions significantly affecting the quality of the 
human environment as defined in the National Environmental Policy Act (42 U.S.C. 4332(2) 
(c)). Recommended contents of a Biological Assessment are described at 50 CFR 402.12. For 
projects other than major construction activities, the Service suggests that a biological evaluation 

https://ecos.fws.gov/ipac/
http://www.fws.gov/endangered/esa-library/pdf/TOC-GLOS.PDF
http://www.fws.gov/endangered/esa-library/pdf/TOC-GLOS.PDF
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▪

similar to a Biological Assessment be prepared to determine whether the project may affect listed 
or proposed species and/or designated or proposed critical habitat.

ESA Obligations for Non-federal Projects:

Proposed projects that do not have a federal nexus (non-federal projects) are not subject to the 
obligation to consult under section 7 of the ESA. However, section 9 of the ESA prohibits certain 
activities that directly or indirectly affect federally-listed species. These prohibitions apply to all 
individuals subject to the jurisdiction of the United States. Non-federal project proponents can 
request technical assistance from the Service regarding recommendations on how to avoid and/or 
minimize impacts to listed species. The project proponent can choose to implement avoidance, 
minimization, and mitigation measures in a proposed project design to avoid ESA violations.

Additional Species-specific Information:

In addition to the species list, IPaC also provides general species-specific technical assistance 
that may be helpful when designing a project and evaluating potential impacts to species. To 
access this information from the IPaC site (https://ecos.fws.gov/ipac/), click on the text “My 
Projects” on the left of the black bar at the top of the screen (you will need to be logged into your 
account to do this). Click on the project name in the list of projects; then, click on the “Project 
Home” button that appears. Next, click on the “See Resources” button under the “Resources” 
heading. A list of species will appear on the screen. Directly above this list, on the right side, is a 
link that will take you to pdfs of the “Species Guidelines” available for species in your list. 
Alternatively, these documents and a link to the “ECOS species profile” can be accessed by 
clicking on an individual species in the online resource list.

Next Steps:

Requests for additional technical assistance or consultation from the Kentucky Field Office 
should be submitted following guidance on the following page http://www.fws.gov/frankfort/ 
PreDevelopment.html and the document retrieved by clicking the “outline” link at that page. 
When submitting correspondence about your project to our office, please include the 
Consultation Tracking Number in the header of this letter. (There is no need to provide us with a 
copy of the IPaC-generated letter and species list.)

Attachment(s):

Official Species List

https://ecos.fws.gov/ipac/
http://www.fws.gov/frankfort/PreDevelopment.html
http://www.fws.gov/frankfort/PreDevelopment.html
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Official Species List
This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the 
requirement for Federal agencies to "request of the Secretary of the Interior information whether 
any species which is listed or proposed to be listed may be present in the area of a proposed 
action".

This species list is provided by:

Kentucky Ecological Services Field Office
J C Watts Federal Building, Room 265
330 West Broadway
Frankfort, KY 40601-8670
(502) 695-0468
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Project Summary
Consultation Code: 04EK1000-2020-SLI-0734

Event Code: 04EK1000-2020-E-01927

Project Name: KY19-051 Cave Run Lake Water Intake

Project Type: WATER SUPPLY / DELIVERY

Project Description: Proposed construction of a raw water intake (RWI) and associated 
structures on Cave Run Lake in Rowan County, Kentucky. In addition to 
the proposed RWI, a 
raw water line, new treatment plant, water line to a new water tower, and 
access road to the 
new tower (900 feet) are proposed. The proposed water lines will extend 
approximately 
10,600 feet,

Project Location:
Approximate location of the project can be viewed in Google Maps: https:// 
www.google.com/maps/place/38.12957934743042N83.54010060516039W

Counties: Rowan, KY

https://www.google.com/maps/place/38.12957934743042N83.54010060516039W
https://www.google.com/maps/place/38.12957934743042N83.54010060516039W
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1.

Endangered Species Act Species
There is a total of 12 threatened, endangered, or candidate species on this species list.

Species on this list should be considered in an effects analysis for your project and could include 
species that exist in another geographic area. For example, certain fish may appear on the species 
list because a project could affect downstream species. Note that 3 of these species should be 
considered only under certain conditions.

IPaC does not display listed species or critical habitats under the sole jurisdiction of NOAA 
Fisheries , as USFWS does not have the authority to speak on behalf of NOAA and the 
Department of Commerce.

See the "Critical habitats" section below for those critical habitats that lie wholly or partially 
within your project area under this office's jurisdiction. Please contact the designated FWS office 
if you have questions.

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.

1

https://www.fisheries.noaa.gov/
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Mammals
NAME STATUS

Gray Bat Myotis grisescens
No critical habitat has been designated for this species.
This species only needs to be considered under the following conditions:

The project area includes potential gray bat habitat.
Species profile: https://ecos.fws.gov/ecp/species/6329
General project design guidelines:  

https://ecos.fws.gov/ipac/guideline/design/population/21/office/42431.pdf

Endangered

Indiana Bat Myotis sodalis
There is final critical habitat for this species. Your location is outside the critical habitat.
This species only needs to be considered under the following conditions:

The project area includes known 'summer 1' habitat.
Species profile: https://ecos.fws.gov/ecp/species/5949
General project design guidelines:  

https://ecos.fws.gov/ipac/guideline/design/population/1/office/42431.pdf

Endangered

Northern Long-eared Bat Myotis septentrionalis
No critical habitat has been designated for this species.
This species only needs to be considered under the following conditions:

The specified 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.

Species profile: https://ecos.fws.gov/ecp/species/9045
General project design guidelines:  

https://ecos.fws.gov/ipac/guideline/design/population/10043/office/42431.pdf

Threatened

Virginia Big-eared Bat Corynorhinus (=Plecotus) townsendii virginianus
There is final critical habitat for this species. Your location is outside the critical habitat.
Species profile: https://ecos.fws.gov/ecp/species/8369
General project design guidelines:  

https://ecos.fws.gov/ipac/guideline/design/population/27/office/42431.pdf

Endangered

https://ecos.fws.gov/ecp/species/6329
https://ecos.fws.gov/ipac/guideline/design/population/21/office/42431.pdf
https://ecos.fws.gov/ecp/species/5949
https://ecos.fws.gov/ipac/guideline/design/population/1/office/42431.pdf
https://ecos.fws.gov/ecp/species/9045
https://ecos.fws.gov/ipac/guideline/design/population/10043/office/42431.pdf
https://ecos.fws.gov/ecp/species/8369
https://ecos.fws.gov/ipac/guideline/design/population/27/office/42431.pdf
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Clams
NAME STATUS

Clubshell Pleurobema clava
Population: Wherever found; Except where listed as Experimental Populations
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/3789
General project design guidelines:  

https://ecos.fws.gov/ipac/guideline/design/population/352/office/42431.pdf

Endangered

Fanshell Cyprogenia stegaria
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/4822
General project design guidelines:  

https://ecos.fws.gov/ipac/guideline/design/population/368/office/42431.pdf

Endangered

Northern Riffleshell Epioblasma torulosa rangiana
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/527
General project design guidelines:  

https://ecos.fws.gov/ipac/guideline/design/population/374/office/42431.pdf

Endangered

Pink Mucket (pearlymussel) Lampsilis abrupta
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/7829
General project design guidelines:  

https://ecos.fws.gov/ipac/guideline/design/population/331/office/42431.pdf

Endangered

Purple Cat's Paw (=purple Cat's Paw Pearlymussel) Epioblasma obliquata 
obliquata

Population: Wherever found; Except where listed as Experimental Populations
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/5602
General project design guidelines:  

https://ecos.fws.gov/ipac/guideline/design/population/323/office/42431.pdf

Endangered

Rough Pigtoe Pleurobema plenum
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/6894
General project design guidelines:  

https://ecos.fws.gov/ipac/guideline/design/population/338/office/42431.pdf

Endangered

Sheepnose Mussel Plethobasus cyphyus
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/6903
General project design guidelines:  

https://ecos.fws.gov/ipac/guideline/design/population/7816/office/42431.pdf

Endangered

Snuffbox Mussel Epioblasma triquetra
No critical habitat has been designated for this species.

Endangered

https://ecos.fws.gov/ecp/species/3789
https://ecos.fws.gov/ipac/guideline/design/population/352/office/42431.pdf
https://ecos.fws.gov/ecp/species/4822
https://ecos.fws.gov/ipac/guideline/design/population/368/office/42431.pdf
https://ecos.fws.gov/ecp/species/527
https://ecos.fws.gov/ipac/guideline/design/population/374/office/42431.pdf
https://ecos.fws.gov/ecp/species/7829
https://ecos.fws.gov/ipac/guideline/design/population/331/office/42431.pdf
https://ecos.fws.gov/ecp/species/5602
https://ecos.fws.gov/ipac/guideline/design/population/323/office/42431.pdf
https://ecos.fws.gov/ecp/species/6894
https://ecos.fws.gov/ipac/guideline/design/population/338/office/42431.pdf
https://ecos.fws.gov/ecp/species/6903
https://ecos.fws.gov/ipac/guideline/design/population/7816/office/42431.pdf
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NAME STATUS

Species profile: https://ecos.fws.gov/ecp/species/4135

Critical habitats
THERE ARE NO CRITICAL HABITATS WITHIN YOUR PROJECT AREA UNDER THIS OFFICE'S 
JURISDICTION.

https://ecos.fws.gov/ecp/species/4135


 

 

 
 

March 3, 2020 
 

 
Third Rock Consultants, LLC 
Attn: Ryan McGregor 
2526 Regency Road, Suite 180 
Lexington, KY 40503 
 
RE: Cave Run Lake Raw Water Intake 
 KY 19-051 
 
Dear Mr. McGregor: 
 
The Kentucky Department of Fish and Wildlife Resources (KDFWR) has received your request for 
information pertaining to the subject project. The federally-listed Indiana bat (Myotis sodalis), Grey bat 
(Myotis grisescens), Northern Myotis (Myotis septentrionalis), Snuffbox (Epioblasma triquetra), Piping 
Plover (Charadrius melodus), and Sheepnose (Plethobasus cyphyus) are known to occur within 10 miles 
of the project site. The state-listed Bald Eagle (Haliaeetus leucocephalus) is known to occur within one 
mile of the project site. There are no unique habitats within one mile of the project site. Please be aware 
our database system is a dynamic one that only represents our current knowledge of various species 
distributions. 
 
Please coordinate with the U.S. Army Corps of Engineers and the Kentucky Division of Water to obtain all 
necessary permits related to water resources impacts. To minimize indirect impacts to the aquatic 
environment, the KDFWR recommends that erosion control measures be developed and implemented 
prior to construction to reduce siltation into waterways located within the project area. Such erosion 
control measures may include, but are not limited to silt fences, staked straw bales, brush barriers, 
sediment basins, and diversion ditches. Erosion control measures will need to be installed prior to 
construction and should be inspected and repaired regularly as needed. 
 
I hope this information is helpful to you, if you have questions or require additional information, please call 
me at 502-892-4472. 

 
 

Sincerely, 
 
    
 
 
       Dan Stoelb 
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Ryan McGregor

From: Kull, Steve J  (EEC) <Steve.Kull@ky.gov>
Sent: Friday, March 6, 2020 10:47 AM
To: Ryan McGregor
Cc: MacDonald, James (EEC); Knott, William (EEC)
Subject: Information Request 

Regarding state/national champion trees and/or state forests that may impacted by the proposed project, the Division 
of Forestry does not have areas of concerns within the project area. 
 
Information regarding champion trees and state forests can be found on the division’s website.   
https://eec.ky.gov/Natural-Resources/Forestry/Pages/default.aspx 
 
 
 
Steven J. Kull 
Asssitant Director 
Kentucky Division of Forestry 
300 Sower Blvd. 
Frankfort, KY 40601 
(502) 782-7167 
Steve.kull@ky.gov 
 
 
 
 
From: MacDonald, James (EEC) <james.macdonald@ky.gov>  
Sent: Tuesday, March 03, 2020 9:02 AM 
To: Knott, William (EEC) <william.knott@ky.gov> 
Cc: Kull, Steve J (EEC) <Steve.Kull@ky.gov> 
Subject: FW: Information Request  
 

**CAUTION**  PDF attachments may contain links to malicious sites.  Please contact the COT Service Desk 
ServiceCorrespondence@ky.gov for any assistance. 

 

 
 
From: Ryan McGregor <rmcgregor@thirdrockconsultants.com>  
Sent: Tuesday, March 3, 2020 8:50 AM 
To: MacDonald, James (EEC) <james.macdonald@ky.gov> 
Cc: KY19-051_Eclipse_Cave_Run_Lake_Water_Intake <KY19-
051_Eclipse_Cave_Run_Lake_Water_Intake@thirdrockconsultants.onmicrosoft.com> 
Subject: Information Request  
 

**CAUTION**  PDF attachments may contain links to malicious sites.  Please contact the COT Service Desk 
ServiceCorrespondence@ky.gov for any assistance. 

 

James, 
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My name is Ryan McGregor, I am an Ecologist with Third Rock Consultants.  Can you please provide me with any 
information on state/national champion trees and/or state forests that may impacted by the attached project we are 
working on? 
 
 
Thanks, 
 
Ryan McGregor 
Third Rock Consultants, LLC |2526 Regency Road | Suite 180 | Lexington, KY  40503 
Cell: (270) 206-5676 | www.thirdrockconsultants.com 
 
 
 
Steven J. Kull 
Asssitant Director 
Kentucky Division of Forestry 
300 Sower Blvd. 
Frankfort, KY 40601 
(502) 782-7167 
Steve.kull@ky.gov 
 



 

March 3, 2020
Ryan McGregor
Third Rock Consultants
2526 Regency Road
Lexington , KY 40503

Project: KY19-051 Cave Run Lake Water Intake ; KY19-051
Project ID: 20-0107
Project Type: Standard (*customers will be invoiced), 1 mile buffer

($120 fee)
Site Acreage: 17.47
Site Lat/Lon: 38.128509 / -83.539039
County: Rowan
USGS Quad: FARMERS; SALT LICK
Watershed HUC12: Indian Creek-Licking River; Lower Triplett Creek

Dear Ryan McGregor,

This letter is in response to your data request for the project referenced above. We have reviewed our Natural
Heritage Program Database to determine if any of the endangered, threatened, or special concern plants and
animals or exemplary natural communities monitored by the Office of Kentucky Nature Preserves occur within your
general project area. Your project does pose a concern at this time, therefore please see the attached reports and 
report key for more detailed information.
 
I would like to take this opportunity to remind you of the terms of the data request license, which you agreed upon in
order to submit your request. The license agreement states "Data and data products received from the Office of
Kentucky Nature Preserves, including any portion thereof, may not be reproduced in any form or by any means
without the express written authorization of the Office of Kentucky Nature Preserves." The exact location of plants,
animals, and natural communities, if released by the Office of Kentucky Nature Preserves, may not be released in
any document or correspondence. These products are provided on a temporary basis for the express project
(described above) of the requester, and may not be redistributed, resold or copied without the written permission of
the Biological Assessment Branch (300 Sower Blvd - 4th Floor, Frankfort, KY, 40601. Phone: 502-782-7828).
 
Please note that the quantity and quality of data collected by the Kentucky Natural Heritage Program are dependent
on the research and observations of many individuals and organizations. In most cases, this information is not the

https://eec.ky.gov/Nature-Preserves/biodiversity/kyBAT/Standard%20Occurrence%20Report%20Key.pdf
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result of comprehensive or site-specific field surveys; many natural areas in Kentucky have never been thoroughly
surveyed and new plants and animals are still being discovered. For these reasons, the Kentucky Natural Heritage
Program cannot provide a definitive statement on the presence, absence, or condition of biological elements in any
part of Kentucky. Heritage reports summarize the existing information known to the Kentucky Natural Heritage
Program at the time of the request regarding the biological elements or locations in question. They should never be
regarded as final statements on the elements or areas being considered, nor should they be substituted for on-site
surveys required for environmental assessments. We would greatly appreciate receiving any pertinent information
obtained as a result of on-site surveys.
 
If you have any questions, or if I can be of further assistance, please do not hesitate to contact me.
 
Sincerely,
 
Nour Salam
Geoprocessing Specialist



Standard Occurrence Report
KNP monitored species within 1 Miles of Project Area

EO ID Scientific
Name

Common
Name

GRank SRank SPROT USESA STWG Last Obs
Date

Precision EO
Rank

Lat /
Lon

Directions Habitat

10313 Alasmidonta marginata Elktoe G4 S2 T SOMC Y 1968-03-03 M H 38.1157 /
-83.5451

Licking River along Rt
826, 5-6 mi SE of Salt
Lick.

Occurs in large to medium
size streams but more
typical of smaller streams
(Buchanan 1980, Goodrich
and Van Der Schalie 1944,
Oesch 1984, Parmalee
1967, Wilson and Clark
1914). Sometimes found in
lakes connected to rivers.
Parmalee (1967) reported
the pre

14700 Cambarus hazardi Brawny Crayfish GNR S3 S 1988-05-21 S E 38.1213 /
-83.5454

Field below Cave Run
Lake Dam on the Licking
River. Approx 1.1 km
West from the Dam.

2717 Centronyx henslowii Henslow's Sparrow G4 S3B S SOMC Y 1985-07 M NR 38.1176 /
-83.5475

Minor E. Clark Fish
Hatchery.

Open fields & meadows with
relatively thick/dense grass
interspersed with weeds or
shrubby vegetation.

10745 Cryptobranchus alleganiensis
alleganiensis

Eastern Hellbender G3T2 S2S3 S SOMC Y 1977-09-21 M H Sensitive Element -
Contact OKNP at
naturepreserves@ky.gov

Confined to running waters
of fairly large streams and
rivers, especially in stretches
with large flat stones.

14379 Decodon verticillatus Hairy Swamp Loosestrife G5 S3? N 1991-07-11 S E 38.1313 /
-83.5565

Bath Co. Farmers
Quadrangle. Oxbow pond,
1 air mile east of Midland,
between Bayou Creek
and Licking River.

FLOODPLAIN SWAMPS
AND PONDS AND
SLOUGH MARGINS.

1320 Drosera intermedia Spoon-leaved Sundew G5 S1 E 1834 M H 38.1342 /
-83.5456

HIGH FLAT S OF
FARMERS.

Savannas, ditches,
pocosins, margins of pools
or streams, often in standing
water (Weakley 2011),
flatwoods.

5195 Epioblasma triquetra Snuffbox G3 S1 E LE Y 1987-06-28 S D 38.1397 /
-83.5576

Licking River at US 60
bridge at Bath Co line.

Occurs in medium-sized
streams to large rivers
generally on mud, rocky,
gravel, or sand substrates in
flowing water (Baker 1928,
Buchanan 1980, Johnson
1978, Murrary and Leonard
1962, Parmalee 1967).
Often deeply buried in
substrate and overlooked by
coll

3765 Gallinula galeata Common Gallinule G5 S1S2B T Y 1985-07-mid M NR 38.1161 /
-83.5494

Minor E. Clark Fish
Hatchery pond.

Freshwater marshes,
canals, quiet rivers, lakes,
ponds, mangroves, primarily
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Standard Occurrence Report
KNP monitored species within 1 Miles of Project Area

EO ID Scientific
Name

Common
Name

GRank SRank SPROT USESA STWG Last Obs
Date

Precision EO
Rank

Lat /
Lon

Directions Habitat

in areas of emergent
vegetation and grassy
borders; taro patches in HI.

4638 Gentiana alba Yellow Gentian G4 S1S2 E 1936 C H? 38.1962 /
-83.4214

Rowan County Reported in meadows and
damp woods; in KY, prairies
and open woodlands.

2326 Gratiola viscidula Short's Hedgehyssop G4G5 S3 S 1991-07-11 S C 38.1319 /
-83.5589

POND CA 1.1 AIR MI SW
OF FARMERS.

Open wetlands, alluvial
forests, wet streambanks.

583 Ixobrychus exilis Least Bittern G4G5 S1S2B T Y 1985-07-21 M NR 38.1186 /
-83.5506

Oxbow Lake on Minor E.
Clark Fish Hatchery.

Tall vegetation in marshes,
primarily freshwater, less
commonly in coastal
brackish marshes and
mangrove swamps.
Preference for marshes with
scattered bushes or other
woody growth. Infrequently
in marshes

15547 Lanius ludovicianus Loggerhead Shrike G4 S3S4B,S
4N

S SOMC Y 1939-10-21 S NR 38.1429 /
-83.5460

Farmers in Rowan
County.

2404 Leaunio lienosus aquilonius Northern Spectaclecase G5TNR S2S3 T 1980-09-06 M E 38.1397 /
-83.5576

Licking River at US 60
bridge, Bath Co line.

8123 Noturus stigmosus Northern Madtom G3 S2S3 S SOMC Y 1968-pre M H 38.1092 /
-83.5153

LICKING RIVER AT SR
801, ABOUT 4 MI S
FARMERS.

Large streams and rivers in
moderate to swift current
over gravel and sand, and
sometimes debris or
pondweed for cover (Burr
and Warren 1986, Etnier
and Starnes 1993).

10406 Noturus stigmosus Northern Madtom G3 S2S3 S SOMC Y 1959-06-12 S H 38.1397 /
-83.5576

Licking River at Farmers. Large streams and rivers in
moderate to swift current
over gravel and sand, and
sometimes debris or
pondweed for cover (Burr
and Warren 1986, Etnier
and Starnes 1993).

5652 Plethobasus cyphyus Sheepnose G3 S1 E LE Y 1987-06-28 S D 38.1397 /
-83.5576

Licking River at US 60
bridge, 0.6 mi W of
Farmers.

Usually found in large rivers
in current on mud, sand, or
gravel bottoms at depth of
1-2 meters or more (Baker
1928, Parmalee 1967,
Gordon and Layzer 1989).

3091 Podostemum ceratophyllum Threadfoot G5 S3 S 1991-09-01 S NR 38.1292 /
-83.5508

LICKING RIVER, CA 1.1
RIVER MI UPSTREAM
FROM US 60 BRIDGE.

Swiftly flowing water,
associated with good water
quality.

5909 Podostemum ceratophyllum Threadfoot G5 S3 S 1992- S E 38.1141 /
-83.5574

LICKING RIVER AT
CLARK STATE FISH

Swiftly flowing water,
associated with good water
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Standard Occurrence Report
KNP monitored species within 1 Miles of Project Area

EO ID Scientific
Name

Common
Name

GRank SRank SPROT USESA STWG Last Obs
Date

Precision EO
Rank

Lat /
Lon

Directions Habitat

HATCHERY, CA 2.4
RIVER MI (MARGNUM
39) AND CA 1.5 RIVER
MI (MARGNUM 40)
DOWNSTREAM OF
CAVE RUN LAKE DAM.

quality.

6915 Podostemum ceratophyllum Threadfoot G5 S3 S 1991-09-01 S NR 38.1417 /
-83.5583

LICKING RIVER, CA 0.2
RIVER MI
DOWNSTREAM FROM
US 60 BRIDGE.

Swiftly flowing water,
associated with good water
quality.

3127 Pogonia ophioglossoides Rose Pogonia G5 S1 E 1834 M H Sensitive Element -
Contact OKNP at
naturepreserves@ky.gov

Open bogs and wet marshy
meadows, grassy seepage
slopes.

920 Ranunculus ambigens Waterplantain Spearwort G4 S3 S 1974-07-08 G H 38.151 /
-83.5342

On KY 1722, 1.0 mi E of
KY 801.

Sloughs, swamps and pond
margins.

8588 Sabatia campanulata Slender Marsh Pink G5 S1 E 1834 M H 38.1444 /
-83.5469

Near Farmers and mouth
of Triplett Creek.

Salt or brackish marshes,
deep sands and peat. also
pinelands, swamps, and
meadows.

5949 Scutellaria saxatilis Rock Skullcap G3G4 S2S3 T 1967-06-15 G X 38.0911 /
-83.5269

THREE MI ABOVE CAVE
RUN DAM (BEFORE
FLOODING).

Rocky mixed mesophytic
woods, talus slopes, and
bluffs, usually sandstone
substrate.

1408 Spilogale putorius Eastern Spotted Skunk G4 S2S3 S Y 1981-pre C H 38.2063 /
-83.4162

Rowan Co. Wooded areas, especially
along clifflines. Will use
abandoned buildings.

10283 Trifolium reflexum Buffalo Clover G3G4 S1S2 E 1845 G H? 38.2438 /
-83.7066

LICKING RIVER. Prairies and disturbed
openings either associated
with forests or
opportunistically in fields or
well-drained sites.

10467 Tyto alba Barn Owl G5 S3 S Y 1979-SP C H 38.1464 /
-83.7208

Bath County. Open and partly open
country in a wide variety of
situations, often around
human habitation
(B83COM01NA). In northern
winter often roosts in dense
conifers; also roosts in nest
boxes if available
(A85MAR01NA).
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Managed Areas within 1 Miles of Project Area

MA ID Managed Area Name Unit Type Owner Name Managing Institution

504 Cave Run Lake Reservoir U.S. Department of the Army U.S. Army Corps of Engineers

101 Cave Run Lake Damsite Reservoir U.S. Department of the Army U.S. Army Corps of Engineers

9 Daniel Boone National Forest National Forest U.S. Forest Service U.S. Forest Service

756 Minor Clark Fish Hatchery State Fish Hatchery Kentucky Department of Fish and Wildlife
Resources

Kentucky Department of Fish and Wildlife
Resources

527 NRCS Wetland Reserve Program
(Permanent Easement)

Wetland Reserve Program USDA Natural Resources Conservation
Service

USDA Natural Resources Conservation
Service

Areas of Significant Biodiversity within 1 Miles of Project Area

Site ID Site Name

343 Caney Wetlands

310 Licking River Macrosite

Bat Habitats within 1 Miles of Project Area

Habitat Species USFWS

SUMMER 1 M. septentrionalis Contact USFWS at (502) 695-0468 or KentuckyES@fws.gov

SUMMER 1 M. sodalis Contact USFWS at (502) 695-0468 or KentuckyES@fws.gov

THESE DATA ARE VALID ONLY ON THE DATE ON WHICH THE REPORT WAS GENERATED.
THESE DATA MAY ONLY BE USED FOR THE PROJECT NAMED ABOVE.
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Ryan McGregor

From: Josh Brewer <caverjoshbrewer23@gmail.com>
Sent: Tuesday, March 3, 2020 8:52 AM
To: Sarah Arpin
Cc: Kentucky Speleological Survey; Ryan McGregor; John Cassidy; Sean Vanderhoff; Howard 

Kalnitz
Subject: Re: New KSS Data Request from Ryan McGregor

Dang! On it. Nice job! 

Josh Brewer 
615.767.8306 
Kentucky Speleological Survey 
Cave Surveyor & Cartographer  
Vice Chair & County Coordinator  
 
 

On Mar 3, 2020, at 7:43 AM, Sarah Arpin <sarahmariecaver@gmail.com> wrote: 

 
Good morning Ryan! 
 
A search of our records returned no known cave locations withing your 3 mile project area.  The fee for 
this search is $50 + $10 per cave record, for a total of $50.  You will be invoiced by our treasurer, John 
Cassidy. 
 
There are caves across the lake, not far from the edge of your buffer, 2 miles to the south and 3.5 miles 
to the south east. If you happen to find any new cave locations in the course of the project, we'd love to 
hear from you and add them to our database.  Feedback like this helps us provide better information for 
future requests!  
 

Please remember that data reported by KSS is as has been reported to us, but not guaranteed nor 
warrantied to be complete or correct. There may be unknown caves, sinks or other unreported or 
unknown karst features. Additionally unreported or filled in cave entrances can open or subside at any 
time. Use caution when using this data. 

 

Thank you, 

 

Sarah Arpin 
Cave Survey & Cartography 
Member-at-Large 
Chair, Data Access Committee 
Kentucky Speleological Survey 
(785) 643 0898 



2

 
 
On Tue, Mar 3, 2020 at 8:25 AM Kentucky Speleological Survey <christopherdmorris@gmail.com> 
wrote: 

Your Name Ryan McGregor 

Address: 2526 Regency Road, Suite 180 

City: Lexington 

State: Kentucky 

Phone: 8599772000 

Email Address rmcgregor@thirdrockconsultants.com  

Organization: Third Rock Consultants 

Data Information Requested: KY19-051 Karst features within 3 miles of the proposed project 

Intended Use of 
Data/Information: 

We intend to identify karst features within the vicinity of the project area that 
could provide habitat for listed bat species. 

Qualifications: Biologist  

Attachments:  20200303132525_study-area-for-agency-coordination-3-mile-buffer.zip 

<McGregor_3.3.2020.pdf> 
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Ryan McGregor

From: Vogeler, Samantha N (EEC) <samantha.vogeler@ky.gov>
Sent: Tuesday, March 3, 2020 10:14 AM
To: Ryan McGregor
Cc: KY19-051_Eclipse_Cave_Run_Lake_Water_Intake
Subject: RE: Information Request 

Cave Run Lake is fully supporting for Secondary Contact Recreation and Aquatic life. 
 
The Licking River is an Outstanding State Resource Water for cold water aquatic habitat. 
 
A portion of the project falls within the HUC14 (05100101120010) that is identified as a conservation area for mussels as 
an area that contains species of greatest conservation need. 
 
 
Regards, 
 
Samantha Vogeler 
 
Environmental Scientist V 
Kentucky Energy and Environment Cabinet 
Water Quality Certification Section 
300 Sower Blvd, Frankfort, KY 40601 
Office: 502-782-6995; Cell: 502-229-6661 
Samantha.Vogeler@ky.gov 
 
 
 

From: Ryan McGregor [mailto:rmcgregor@thirdrockconsultants.com]  
Sent: Tuesday, March 03, 2020 8:46 AM 
To: Vogeler, Samantha N (EEC) <samantha.vogeler@ky.gov> 
Cc: KY19-051_Eclipse_Cave_Run_Lake_Water_Intake <KY19-
051_Eclipse_Cave_Run_Lake_Water_Intake@thirdrockconsultants.onmicrosoft.com> 
Subject: Information Request  
 

**CAUTION**  PDF attachments may contain links to malicious sites.  Please contact the COT Service Desk 
ServiceCorrespondence@ky.gov for any assistance. 

 

Samantha,  
 
Can you please provide us with any known significant aquatic resources as well as any data you may have on water 
quality, groundwater resources and water wells in the vicinity of the attached project? 
 
 
Thanks, 
 
Ryan McGregor 
Third Rock Consultants, LLC |2526 Regency Road | Suite 180 | Lexington, KY  40503 



 

 
Prepared for Alex Godsey, PE, Eclipse Engineers, PLLC 
Prepared by Third Rock Consultants, LLC May 6, 2020 

Project # 18-051 / T&E Habitat Assessment 05-06-20 

APPENDIX C 
DATA SHEETS  
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KY19-051 Cave Run Lake Raw Water Intake 3/17/20 & 3/18/20

Construction of a raw water intake and associated structures on Cave Run Lake

Rowan KY Eclipse Engineers, PLLC.

Open fields with grass, mixed deciduous forests, emergent wetland, pine forest, and exotic invasive-dominant 
shrub/scrub land.

N/A

N/A

Survey area is partially located in the Daniel Boone National Forest and Cave Run Lake Army Corp of Engineers 
property. 

J. Storm, K. Hall

✔ ✔25.6

✔ ✔ ✔ ✔

38.1268 -83.5357

✔ ✔

✔



:

Project No:  Name:  Date(s): KY19-051 Cave Run Lake Raw Water Intake 3/17/20 & 3/18/20

J. Storm, K. Hall 38.1268 -83.5357

Stream 8 1.5 1.0 3640

Stream 9 1.5 1.5 3644

Stream 10 2.0 1.0 3647

Stream 11 0.5 0.5 3652

Stream 12 2.0 1.0 3653

Stream 13 2.5 1.0 3655

Stream 14 0.5 1.0 3662

Ephemeral 

Ephemeral 

Ephemeral 

Ephemeral 

Ephemeral 

Ephemeral 

Ephemeral 
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Revised 05/07/19 Adapted from USFWS Summer Survey Guidelines

THIRD ROCK CONSULTANTS, LLC 
PHASE I T&E SPECIES HABITAT ASSESSMENT

38.126814 -83.537056
HA 1 Partially cleared Oak dominant hilltop

2 2 4

1 1 1

1 3 2

Many live trees of maternity size. Several snags and trees that have broken limbs with cracks and crevices.

Several trees of roosting size. A few snags are visible.

Moderate quality.

✔

✔

Lake/forest edges, roadway, trails, and streams.

KY19-051 Cave Run Lake Raw Water Intake 03/17/2020
2.32
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Revised 05/07/19 Adapted from USFWS Summer Survey Guidelines

THIRD ROCK CONSULTANTS, LLC 
PHASE I T&E SPECIES HABITAT ASSESSMENT

38.135768 -83.537615
HA 2 Mixed Oaks and Beech with mature trees

2 2 4

1 1 1

3 2 1

Many live trees of maternity size. A few snags are visible.

Many live trees of habitable size. A few visible snags.

Moderate quality.

✔

✔

Lake/forest edges, roadway, trails, and streams.

KY19-051 Cave Run Lake Raw Water Intake 03/18/2020
1.52
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Revised 05/07/19 Adapted from USFWS Summer Survey Guidelines

THIRD ROCK CONSULTANTS, LLC 
PHASE I T&E SPECIES HABITAT ASSESSMENT

38.134939 -83.538491
HA 3 Roadside Pines

2 4 1

1 1 1

5 1 1

None.

There are living trees of habitable diameter, but no snags.

Poor quality.

✔

✔

Lake/forest edges, roadway, trails, and streams.

KY19-051 Cave Run Lake Raw Water Intake 03/18/2020
0.16
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Revised 05/07/19 Adapted from USFWS Summer Survey Guidelines

THIRD ROCK CONSULTANTS, LLC 
PHASE I T&E SPECIES HABITAT ASSESSMENT

38.136471 -83.533866
HA 4 Young stand of trees

5 1 1

1 1 1

- - -

None

None.

None.

No habitat is present.

✔

✔

Lake/forest edges, roadway, trails, and streams.

KY19-051 Cave Run Lake Raw Water Intake 03/18/2020
0
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Revised 05/07/19 Adapted from USFWS Summer Survey Guidelines

THIRD ROCK CONSULTANTS, LLC 
PHASE I T&E SPECIES HABITAT ASSESSMENT

38.135804 -83.533119
HA 5 Roadside Pine with Scattered Oaks

5 3 2

1 1 1

3 2 1

There are a few trees of maternity size, but no snags are visible.

Most trees of habitable size. All living with no snags.

Poor quality.

✔

✔

Lake/forest edges, roadway, trails, and streams.

KY19-051 Cave Run Lake Raw Water Intake 03/18/2020
0.30



Include a map depicting locations
of sites if assessing discreet habitats. A single sheet can be used for multiple sample sites if habitat is the same.  Locate suitable roost trees 
with GPS, record DBH and condition, and photograph.

>

Use the following scoring system:  1 2 3 4 5 6

Revised 05/07/19 Adapted from USFWS Summer Survey Guidelines

THIRD ROCK CONSULTANTS, LLC 
PHASE I T&E SPECIES HABITAT ASSESSMENT

38.135338 -83.532099

HA 6 Large mature Oaks with Beech subcanopy

4 3 3

1 1 1

2 2 2

There are many living Oaks of habitable diameter, but there are no snags.

There are many living trees of habitable diameter. One snag with cracks and crevices.

Moderate quality.

✔

✔

Lake/forest edges, roadway, trails, and streams.

KY19-051 Cave Run Lake Raw Water Intake 03/18/2020
1.30
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Threatened and Endangered Species Habitat Assessment
Cave Run Lake Raw Water Intake

Morehead, Rowan County, Kentucky

PS1 - HA1 - Facing Northwest - Partially Cleared Hillside 
DSC03637.jpg

PS2 - HA2 - Facing North-Northeast - Many Mature Trees 
but No Visible Snags DSC03642.jpg

PS1 - HA1 - Facing Northwest - Partially Cleared Hillside 
DSC03637.jpg

PS2 - HA2 - Facing North-Northeast - Many Mature 
Trees but No Visible Snags DSC03642.jpg

PS2 - HA2 - Facing South-Southeast - Many Mature Trees 

but No Visible Snags DSC03641.jpg

PS3 - HA2 - Facing Northeast DSC03646.jpg

PS4 - HA3 - Roadside Pines DSC03649.jpg PS5 - HA2 - Facing East DSC03650.jpg
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Threatened and Endangered Species Habitat Assessment
Cave Run Lake Raw Water Intake

Morehead, Rowan County, Kentucky

PS6 - HA2 - Facing Northeast DSC03651.jpg PS7 - HA4 - Facing East - Trees Too Small for Summer 
Bat Roost Habitat DSC03660.jpg

PS8 - HA5 - Facing East - Roadside Pine with Scattered 

Oaks DSC03661.jpg

PS8 - HA5 - Facing East-Southeast - Roadside Pine with 

Scattered Oaks DSC03663.jpg

PS9 - HA6 - Facing East - Large Maternity Roost Size 
Oaks; Very Few Snags DSC03664.jpg

PS10 - HA6 - Secondary Roost Snag DSC03665.jpg
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Cave Run Lake Raw Water Intake

Morehead, Rowan County, Kentucky

PS11 - HA6 - Facing East - Large Maternity Roost Size 
Oaks; Very Few Snags DSC03666.jpg

PS12 - HA6 - Facing South Along Powerline with No 
Trees of Habitable Size DSC03667.jpg

PS13 - HA6 - Facing West Near North Terminus of 

Survey Area DSC03668.jpg
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NLE MA VERIFICATION 

LETTER 



March 27, 2020

United States Department of the Interior
FISH AND WILDLIFE SERVICE

Kentucky Ecological Services Field Office
J C Watts Federal Building, Room 265

330 West Broadway
Frankfort, KY 40601-8670

Phone: (502) 695-0468 Fax: (502) 695-1024
http://www.fws.gov/frankfort/

In Reply Refer To: 
Consultation Code: 04EK1000-2020-TA-0734 
Event Code: 04EK1000-2020-E-02245 
Project Name: KY19-051 Cave Run Lake Water Intake 

Subject: Verification letter for the 'KY19-051 Cave Run Lake Water Intake' project under the 
January 5, 2016, Programmatic Biological Opinion on Final 4(d) Rule for the 
Northern Long-eared Bat and Activities Excepted from Take Prohibitions.

Dear Ryan McGregor:

The U.S. Fish and Wildlife Service (Service) received on March 27, 2020 your effects 
determination for the 'KY19-051 Cave Run Lake Water Intake' (the Action) using the northern 
long-eared bat (Myotis septentrionalis) key within the Information for Planning and Consultation 
(IPaC) system. This IPaC key assists users in determining whether a Federal action is consistent 
with the activities analyzed in the Service’s January 5, 2016, Programmatic Biological Opinion 
(PBO). The PBO addresses activities excepted from "take"[1] prohibitions applicable to the 
northern long-eared bat under the Endangered Species Act of 1973 (ESA) (87 Stat.884, as 
amended; 16 U.S.C. 1531 et seq.).

Based upon your IPaC submission, the Action is consistent with activities analyzed in the PBO. 
The Action may affect the northern long-eared bat; however, any take that may occur as a result 
of the Action is not prohibited under the ESA Section 4(d) rule adopted for this species at 50 
CFR §17.40(o). Unless the Service advises you within 30 days of the date of this letter that your 
IPaC-assisted determination was incorrect, this letter verifies that the PBO satisfies and 
concludes your responsibilities for this Action under ESA Section 7(a)(2) with respect to the 
northern long-eared bat.

Please report to our office any changes to the information about the Action that you submitted in 
IPaC, the results of any bat surveys conducted in the Action area, and any dead, injured, or sick 
northern long-eared bats that are found during Action implementation. If the Action is not 
completed within one year of the date of this letter, you must update and resubmit the 
information required in the IPaC key.

http://www.fws.gov/frankfort/
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▪
▪
▪
▪
▪
▪
▪

▪
▪
▪
▪

This IPaC-assisted determination allows you to rely on the PBO for compliance with ESA 
Section 7(a)(2) only for the northern long-eared bat. It does not apply to the following ESA- 
protected species that also may occur in the Action area:

Clubshell, Pleurobema clava (Endangered)
Fanshell, Cyprogenia stegaria (Endangered)
Gray Bat, Myotis grisescens (Endangered)
Indiana Bat, Myotis sodalis (Endangered)
Northern Riffleshell, Epioblasma torulosa rangiana (Endangered)
Pink Mucket (pearlymussel), Lampsilis abrupta (Endangered)
Purple Cat's Paw (=purple Cat's Paw Pearlymussel), Epioblasma obliquata obliquata 
(Endangered)
Rough Pigtoe, Pleurobema plenum (Endangered)
Sheepnose Mussel, Plethobasus cyphyus (Endangered)
Snuffbox Mussel, Epioblasma triquetra (Endangered)
Virginia Big-eared Bat, Corynorhinus (=Plecotus) townsendii virginianus (Endangered)

If the Action may affect other federally listed species besides the northern long-eared bat, a 
proposed species, and/or designated critical habitat, additional consultation between you and this 
Service office is required. If the Action may disturb bald or golden eagles, additional 
coordination with the Service under the Bald and Golden Eagle Protection Act is recommended.

________________________________________________ 
 
[1]Take means to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to 
attempt to engage in any such conduct [ESA Section 3(19)].
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Action Description
You provided to IPaC the following name and description for the subject Action.

1. Name

KY19-051 Cave Run Lake Water Intake

2. Description

The following description was provided for the project 'KY19-051 Cave Run Lake Water Intake':

Proposed construction of a raw water intake (RWI) and associated 
structures on Cave Run Lake in Rowan County, Kentucky. In addition to the 
proposed RWI, a 
raw water line, new treatment plant, water line to a new water tower, and access 
road to the 
new tower (900 feet) are proposed. The proposed water lines will extend 
approximately 
10,600 feet,

Approximate location of the project can be viewed in Google Maps: https://www.google.com/ 
maps/place/38.12957934743042N83.54010060516039W

Determination Key Result

This Federal Action may affect the northern long-eared bat in a manner consistent with the 
description of activities addressed by the Service’s PBO dated January 5, 2016. Any taking that 
may occur incidental to this Action is not prohibited under the final 4(d) rule at 50 CFR 

https://www.google.com/maps/place/38.12957934743042N83.54010060516039W
https://www.google.com/maps/place/38.12957934743042N83.54010060516039W
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§17.40(o). Therefore, the PBO satisfies your responsibilities for this Action under ESA Section 
7(a)(2) relative to the northern long-eared bat.

Determination Key Description: Northern Long-eared Bat 4(d) Rule

This key was last updated in IPaC on May 15, 2017. Keys are subject to periodic revision.

This key is intended for actions that may affect the threatened northern long-eared bat.

The purpose of the key for Federal actions is to assist determinations as to whether proposed 
actions are consistent with those analyzed in the Service’s PBO dated January 5, 2016.

Federal actions that may cause prohibited take of northern long-eared bats, affect ESA-listed 
species other than the northern long-eared bat, or affect any designated critical habitat, require 
ESA Section 7(a)(2) consultation in addition to the use of this key. Federal actions that may 
affect species proposed for listing or critical habitat proposed for designation may require a 
conference under ESA Section 7(a)(4).
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1.

2.

3.

4.

5.

6.

Determination Key Result
This project may affect the threatened Northern long-eared bat; therefore, consultation with the 
Service pursuant to Section 7(a)(2) of the Endangered Species Act of 1973 (87 Stat.884, as 
amended; 16 U.S.C. 1531 et seq.) is required. However, based on the information you provided, 
this project may rely on the Service’s January 5, 2016, Programmatic Biological Opinion on 
Final 4(d) Rule for the Northern Long-Eared Bat and Activities Excepted from Take Prohibitions 
to fulfill its Section 7(a)(2) consultation obligation.

Qualification Interview
Is the action authorized, funded, or being carried out by a Federal agency?
Yes

Have you determined that the proposed action will have “no effect” on the northern long- 
eared bat? (If you are unsure select "No")
No

Will your activity purposefully Take northern long-eared bats?
No

Is the project action area located wholly outside the White-nose Syndrome Zone?
Automatically answered
No

Is the project action area located within 0.25 miles of a known northern long-eared bat 
hibernaculum? 
Note: The map queried for this question contains proprietary information and cannot be displayed. If you need 
additional information, please contact your State wildlife agency

Automatically answered
No

Is the project action area located within 150 feet of a known occupied northern long-eared 
bat maternity roost tree? 
Note: The map queried for this question contains proprietary information and cannot be displayed. If you need 
additional information, please contact your State wildlife agency

Automatically answered
No
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Project Questionnaire
If the project includes forest conversion, report the appropriate acreages below. 
Otherwise, type ‘0’ in questions 1-3.

1. Estimated total acres of forest conversion:
18.80

2. If known, estimated acres of forest conversion from April 1 to October 31
0

3. If known, estimated acres of forest conversion from June 1 to July 31
0

If the project includes timber harvest, report the appropriate acreages below. 
Otherwise, type ‘0’ in questions 4-6.

4. Estimated total acres of timber harvest
0

5. If known, estimated acres of timber harvest from April 1 to October 31
0

6. If known, estimated acres of timber harvest from June 1 to July 31
0

If the project includes prescribed fire, report the appropriate acreages below. 
Otherwise, type ‘0’ in questions 7-9.

7. Estimated total acres of prescribed fire
0

8. If known, estimated acres of prescribed fire from April 1 to October 31
0

9. If known, estimated acres of prescribed fire from June 1 to July 31
0

If the project includes new wind turbines, report the megawatts of wind capacity 
below. Otherwise, type ‘0’ in question 10.
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10. What is the estimated wind capacity (in megawatts) of the new turbine(s)?
0
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CHAPTER ONE 
INTRODUCTION, PROPOSED MANAGEMENT ACTION(S), 

AND CONSULTATION HISTORY 

I. INTRODUCTION

This Biological Assessment and Evaluation (BAE) addresses the effects of the Morehead Utility Plant 
Board’s (MUPB) proposed project to construct a raw water intake (RWI) and associated structures 
at Cave Run Lake within the United States Department of Agriculture (USDA), Daniel Boone 
National Forest (DBNF). 

The Endangered Species Act (ESA) requires a Biological Assessment to determine whether a 
proposed action is likely to “[a]dversely affect listed species or designated critical habitat; jeopardize 
the continued existence of species that are proposed for listing; or adversely modify proposed critical 
habitat.”  Forest Service Manual (FSM) direction requires a Biological Evaluation be prepared for all 
Forest Service planned, funded, executed, or permitted programs and activities for possible effects on 
proposed, endangered, threatened (PET), or sensitive species (S). 

The primary objectives of this BAE are; 

• To provide a standard process to present full consideration of federally PETS and their
habitats and designated critical habitat in the decision-making process.

• Is responsive to the requirements of the ESA to “[e]valuate the potential effects of the action
on listed and proposed species and designated and proposed critical habitat and determine
whether any such species or habitat are likely to be adversely affected by the action and is
used in determining whether formal consultation or a conference is necessary”.

• To ensure that Forest Service actions do not contribute to loss of viability of any native or
desired non-native plant or contribute to animal species or trends toward Federal listing of
any species.

• Documents compliance with the statutory requirements to use the best scientific and
commercial information available when assessing the risks posed to listed and/or proposed
species and designated and/or proposed critical habitat by proposed federal actions.

A. Project Location

The project is partially located on the Cumberland Ranger District of the DBNF.  In addition to the 
proposed RWI, a raw water line, a new treatment plant, a water line to a new water tower, and an 
access road to the new tower (900 feet) are proposed.  The proposed water line will be 
approximately 10,600 feet, approximately 2,636 feet of which will cross DBNF, and United States 
Army Corps of Engineers (USACE) property.  The project is located on the Salt Lick and Farmers 7.5' 
quadrangles at approximately latitude 38.1268°, longitude -83.5357°, in Rowan County, Kentucky 
(Exhibit 1 and Exhibit 2, Appendix A).  The project crosses Carey Branch and two of its 
unnamed tributaries in the Indian Creek – Licking River watershed (HUC 051001010802). 
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B. Area Description

The project is comprised of DBNF and USACE lands and private lands, with portions of the survey 
area falling within the right-of-way of existing roads.  Groundcover vegetation on USFS and USACE 
properties is predominantly mowed fescue and a mix of native plants along off-highway vehicle (OHV) 
trails and roadway right-of-way.  Japanese honeysuckle (Lonicera japonica), multiflora rose (Rosa 
multiflora), and blackberry (rubus sp.) are common in areas with scrub-land.  Dominating upland 
canopies are American beech (Fagus grandfolia), maple species (Acer sp.), eastern red cedar (Juniperus 
virginiana), white oak (Quercus alba), shortleaf pine (Pinus echinata), and Virginia pine (Pinus virginiana).  
Near, and within, the riparian of Cave Run Lake and project area streams are sweet gum (Liquidambar 
styraciflua), red maple (Acer rubrum), American sycamore (Platanus occidentalis), river birch (Betula 
nigra), eastern hemlock (Tsuga canadensis), tulip poplar (Liriodendron tulipifera), and American beech. 

Within the DBNF, the southern terminus of the project is located within Cave Run Lake at the 
location of the RWI.  From there, the raw water line will be installed to the west along an existing 
abandoned boat launch ramp before moving north through mixed deciduous forest.  Then the raw 
water line will cross KY 801 and follow the road right-of-way (Fallen Rock Hollow Rd.) before 
moving westward through a mix of scattered pine and scrub-shrub land, at which point the raw water 
line continues westward along a DBNF maintained OHV trail.  The raw water line follows the 
ridgetop OHV trail westward through shortleaf and Virginia pine, open lands, and along a berm on 
the southern side of a man-made wetland (see Wetland A, Exhibit 1 and Exhibit 2, Appendix A).  
At this point the raw water line moves northwestward off the OHV trail and down a north facing 
forested slope toward the valley bottom of Carey Branch. The raw water line then crosses Carey 
Branch, continuing westward along the valley bottom to the boundary of the DBNF, then onto 
private land.   

Review of topographic mapping did not indicate the presence of karst features within or immediately 
surrounding the project area.  U.S. Fish and Wildlife Service (USFWS) does not have records of listed 
species or any significant bat caves within the vicinity of the project area.  USFWS correspondence 
indicates forests within the survey area are within a zone of known “Summer 1” habitat for Indiana 
bats.  There are no records of DBNF PETS within the project area.   

C. Action Area

The project footprint is defined as the proposed disturbance limits of the proposed RWI, and a 50-ft-
wide corridor (30-ft of permanent construction easement buffered by temporary construction 
easement out to 50-ft) along the approximate 2,636 feet of raw water line.  All maintenance work 
will be conducted within this boundary and no additional disturbance to the surrounding landscape 
will occur.   



Biological Assessment and Evaluation 
Daniel Boone National Forest 

Rowan County, Kentucky 
 Page 3 of 33 (Plus Appendices) 

Prepared for Eclipse Engineers, PLLC 
Prepared by Third Rock Consultants, LLC, June 11, 2020 

KY17-048B / BAE Report 06-11-20 

II. PROPOSED MANAGEMENT ACTIONS

The proposed action is comprised of two (2) phases: 

1. Raw Water Intake and Raw Water Line Installation

2. Soil Stabilization

RWI and raw water line installation are proposed to begin in January 2021, with completion of all 
phases to occur in December of 2022.  A 24” ductile iron raw water line will be buried at 36” in a 
trench dug via steel track equipment by bucket and/or hydraulic hoe ram.  A rock trencher may be 
used in areas of excessive rock.  Prior to installation, tree clearing will occur within the 30-ft of 
permanent construction easement.  During construction, only selective tree clearing will occur within 
the temporary construction easement as to avoid impacts to PETS habitat.  

Erosion protection measures will be utilized as needed to prevent soil loss during construction.  
Once facilities are constructed, final cleanup will include seeding, mulch, channel lining along an 
ephemeral channel abutting the water line (Stream 4), and installation of erosion protection blanket 
on steeper slopes to prevent washing. 

A. Project Design Criteria

There are several design features that are included in the proposed action as mandatory measures 
designed to mitigate or reduce impacts on wildlife resources.  Direction pertaining to this comes 
from the Forest Plan (USDA Forest Service 2004).  This guidance requires that habitat for existing 
native species be provided by conserving or enhancing habitat in the general vicinity of existing 
populations.  Forest-wide direction for project goals and objectives is outlined in Chapter 2 of the 
Forest plan.  Table 1 provides a summary of Forest Plan guidance relevant to this project, based on 
specific habitat within the project area and the proposed action. 

Soil exposed by activities will be controlled with annual cereal grains, and if necessary, reseeding with 
native plants will occur.  This will allow native populations of plants to re-vegetate the area while 
providing for immediate erosion control.  Restricted dates for tree cutting based on suitable habitat 
will be complied with for all project actions.  If trees need to be removed outside of those dates they 
will be evaluated to determine if they are suitable bat trees.  If deemed suitable, trees that need to be 
removed outside of the restricted dates will be surveyed using USFWS emergence survey protocol, 
and only if no bats are seen emerging during the survey period will those trees be cut. 
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Table 1: Project Design Features Based on Habitat Specific Guidance from DBNF Plan 

Source for 
Project Design 

Features Project Design Feature 

DB-WLF-3 
Retain enough live trees to provide partial shading of about one-third of 
all snags equal to or greater than 12 inches dbh and equal to or greater 
than 10 feet in height that are suitable for roosting by Indiana bats. 

DB-WLF-9 

For non-vegetation management projects, currently suitable Indiana bat 
roost trees may be felled only from October 15 through March 31, if 
they are more than five miles from a significant bat cave (Indiana bat). If 
tree removal occurs at other times, the trees must be evaluated for 
current Indiana bat use, according to USFWS protocol.  

DB-WLF-15 
Create, or retain where available, at least one snag 12 inches dbh or 
greater per acre in any area in which overstory trees are cut as part of 
habitat creation or maintenance, sanitation, or salvage. 

DB-VEG-1 
Hazard trees (dead or alive) considered to be an immediate threat to 
human safety may be removed at anytime.  This supercedes all other 
standards. 

DB-VEG-3 

Logging or site preparation equipment, rubber-tired or tracked, is not 
to be used on plastic soils when the water table is within 12 inches of 
the surface or when soil moisture exceeds the plastic limit. Soil 
moisture exceeds the plastic limit if the soil can be rolled to pencil size 
(approximately ¼ -inch diameter and 6 inches long) without breaking 
or crumbling. 

DB-VEG-4 
Equipment used for site preparation must be operated so that furrows 
and soil indentations are aligned on the contour (with grades less than 
5 percent). 

DB-VEG-5 Determine location and designate landings and skid roads prior to 
beginning of operations in each unit. 

DB-VEG-6 Do not permit use of stream channels for skid roads or trails. 

DB-VEG-27 

Resource management activies that may affect soil and/or water quality 
must follow applicable Kentucky Rules and Regulations for Water 
Quality Control and Kentuckys Best Management Practices for 
Forestry (BMPs) as a minimum to achieve soil and water quality 
objectives.  When Forest Plan standards exceed Kentucky BMPs or 
water quality standards, Forest Plan standards shall take precendence.   

DB-1.E-VEG-2 Within the Riparian Corridor Prescription area, all motorized 
equipment must be serviced outside of riparian corridors. 

DB-1.E-VEG-5 

Within the Riparian Corridor Prescription area, the removal of coarse 
woody debris (pieces greater than 3 feet long and 4 inches in diameter 
on the small end) is allowed only if it poses a risk to public safety or 
water quality, degrades habitat for aquatic or riparian-associated 
species, or when it poses a threat to private property or Forest Service 
infrastructures. 
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Source for 
Project Design 

Features Project Design Feature 

3.B-VEG-1

Within the Large Reservoir Prescription area, Vegetation management 
will only occur: 
a) To maintain or protect existing facilities or for the construction of
new facilities
b) To improve forest health conditions
c) When needed to protect or restore the natural ecosystem of the
area
d) To allow a point of interest to be viewed
e) To provide for fish and wildlife habitat
f) To protect the public.

III. CONSULTATION HISTORY

On March 3, 2020, correspondence was initiated with the USFWS via the Information for Planning 
and Consultation (IPaC) system.  USFWS provided an official species list for the project indicating the 
potential of twelve federally threatened, endangered, or candidate species to occur in the area 
(Appendix B). 

Initial conversations began regarding this project in October 2019.  Third Rock Consultants, LLC 
(Third Rock), a qualified environmental consulting firm, had been asked by Alex Godsey, P.E., of 
Eclipse Engineers, PLLC. (Eclipse) to prepare a proposal to provide environmental consulting services 
associated with the project.  Forest Service biologist Christina Wampler provided Third Rock’s Gerry 
Fister the current DBNF list of regional forest sensitive (RFS) species on November 4, 2019. On 
January 31, 2020, an onsite field review was conducted.  In attendance was Phil Adkins (MUPB), 
Jonathan Kazmierski (DBNF), Jeff Lewis (DBNF), Claudia Cotton (DBNF), Mac Cherry (DBNF), James 
Storm (Third Rock), Rain Storm (Third Rock), and Alex Godsey, PE (Eclipse Engineers).  
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CHAPTER TWO 
FEDERALLY LISTED SPECIES AND CRITICAL HABITAT 

IV. SPECIES CONSIDERED AND SPECIES EVALUATED

On March 3, 2020, correspondence was initiated with the USFWS via the IPaC system.  USFWS 
provided an official species list for the project indicating the potential of twelve federally threatened, 
endangered, or candidate species to occur in the area (Appendix B and Table 2, below).  No 
critical habitat will be impacted by the proposed actions. 

A field survey of the project area was conducted by Third Rock on March 17 and 18, 2020 to 
evaluate the potential for PETS habitat and presence.  A Photo Log from the field effort is included in 
Appendix C.  Eight (8) listed mussels: clubshell, fanshell, northern riffleshell, pink mucket, purple 
cat’s paw, rough pigtoe, sheepnose, and snuffbox are not considered in greater detail in this BAE 
because these species and their habitat are not likely to occur in the project area.  There will not be a 
change in suitable habitat type for these species due to this proposed project.  Consequently, the 
proposed action will have “no effect” on federally listed mussels.  Therefore, only the following four 
(4) listed species will be analyzed in further detail in this BAE:

Table 2.  Federally Listed Species 

Common Name Scientific Name Species Status 
1. Gray bat Myotis grisescens Endangered 
2. Indiana bat Myotis sodalis Endangered 
3. Northern long-eared bat Myotis septentrionalis Threatened 
4. Virginia big-eared bat Plecotus townsendii virginianus Endangered 

A. Designated Critical Habitat

No Designated Critical Habitat occurs within the project area or downstream of the project.  
Therefore, the proposed project will have ‘no effect’ on Designated Critical Habitat and Designated 
Critical Habitat will not be considered in greater detail by this BAE. 

B. Environmental Baseline for the PETS Evaluated in this BAE

1. Gray Bat (Myotis grisescens) – Endangered

The gray bat formally attained endangered species status on April 28, 1976 (U.S.
Department of Interior 1976).  A recovery plan was approved on July 8, 1982 (U.S.  Fish
and Wildlife Service 1982).

In eastern North America, the gray bat is the largest species of the genus Myotis (Decher
and Choate 1995).  Its forearm measures 40-47 mm long, its weight ranges between
approximately 7.0-16 g, and it has a wingspan of 275-300 mm.  (Tuttle 1976; Decher and
Choate 1995).
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Gray bats are restricted to regions where large cave systems occur.  Its historical North 
American range includes the cave regions of the central and south central United States.  
The range extends from southeastern Kansas and central Oklahoma to western Virginia 
and western North Carolina, and from Missouri, Illinois, and Indiana to southern Alabama 
and northern Florida (Decher and Choate 1995).  The gray bat occupies a limited 
geographic range in limestone karst areas of the southeastern United States.  Within 
Kentucky, the species is most common in the cave region of the south central portion of 
the state. 

Gray bats use caves throughout the year.  Generally, the species hibernates in deep, cool 
caves with a vertical opening or shaft.  They form large clusters, often numbering in the 
thousands, composed of both sexes.  In summer, females migrate north to traditional 
caves that meet very narrow roost conditions where they form nursery colonies in small, 
dead end chambers or high domes.  Adult males and yearlings form large bachelor 
colonies in caves near the nursery colonies.   

Gray bats disperse nightly from cave roosts to forage along streams (LaVal et al.  1977; 
LaVal and LaVal 1980) and over and along edges of impoundments (Tuttle 1976).  Both 
male and female adult gray bats select caves that are closely associated with, or in close 
proximity to, large bodies of water (rivers, lakes, or reservoirs).  They almost exclusively 
forage over water.  Juveniles feed more frequently in woodlands than adults (Brack and 
LaVal 2006).   

Major reasons for the decline in gray bat populations are the channelization of streams, 
impoundment of waterways (i.e., flooding of hibernacula and/or nursery site), 
deforestation, application of insecticides (Clark et al.  1978, 1983), destruction or 
improper gating of caves, commercialization of caves, and vandalism.   

There is no critical habitat designated for the gray bat. 

2. Indiana Bat (Myotis sodalis) – Endangered

The Indiana bat was formally listed as endangered throughout its range on March 11, 1967
(U.S.  Department of Interior 1967).  A draft recovery plan was published on April 2007
(U.S. Fish and Wildlife Service 2007).

The Indiana bat has a body length between 7.5 to 9.0 centimeters, with a wingspan ranging
from 24 to 27 centimeters, and typically weighs 4.5 to 9.5 grams.  Females are typically
larger than males.  The Indiana bat is most similar to its close relative, the little brown bat
(Myotis lucifugus), but differs by its smaller feet, fewer and shorter toe hairs, and distinct
keel on the calcar.  The historical range of the Indiana bat encompasses the eastern United
States extending westward to Oklahoma, Iowa, and Wisconsin (Barbour and Davis 1969).

Indiana bats hibernate during the winter months.  They require very specific habitat
features in these hibernacula, with cool, stable temperatures, preferably between 4°C and
8°C, and humidity levels above 74%, but below saturation.  By entering a state known as
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torpor, they greatly reduce their metabolic rate and survive off the body fat they 
accumulated in the fall.  Indiana bats hibernate in limestone caves and abandoned 
underground mines known as hibernacula.  Winter habitat has been documented 
throughout Kentucky with Priority 1 hibernacula being found along Pine Mountain in the 
Dissected Appalachian Plateau, Carter Caves within the Northern Forested Plateau 
Escarpment, and the Crawford-Mammoth Cave Uplands. 

After hibernation, most females depart from the caves and abandoned underground mines 
during April, while males typically remain longer before migrating to summer habitats.  A 
few males may even occupy the hibernacula during the summer months.  Females migrate 
to summer habitats where they congregate to bear and raise young in what are known as 
maternity colonies.  Pregnant females typically give birth to a single juvenile in late June.  
Juveniles grow rapidly and are capable of flying within a month.  Indiana bats travel, forage, 
and roost within a variety of interconnected forested habitats, including riparian corridors, 
bottomlands, and uplands.  Indiana bats typically roost under exfoliating bark, in cavities of 
dead and live trees, and in snags (i.e., dead trees or dead portions of live trees).  Roost 
trees with some sun exposure seem to be preferred because they are warmer.  Trees in 
excess of 16" in diameter at breast height (DBH) are considered optimal for maternity 
colony roosts, but trees in excess of 9" DBH appear to provide suitable maternity 
roosting habitat. 

Water sources for the species in Kentucky include stream corridors, ponds, and water 
filled road ruts in forests.  The diet of the Indiana bat can vary within a night, seasonally, 
between years, and across its range but generally includes flies, moths, beetles, and 
caddisflies as the most important prey, suggesting some selectivity by the bats.  Indiana 
bats generally prefer foraging in wooded areas (LaVal et al. 1977, and Butchkoski and 
Hassinger 2002), and are frequently associated with streams, floodplain forests, forested 
wetlands, and impounded water bodies (Garner and Gardner 1992).  Streams, associated 
floodplain forests, and impounded bodies of water (e.g., ponds, wetlands, and reservoirs) 
are the preferred foraging habitats for pregnant and lactating Indiana bats (Kurta and 
Murray 2002).  This is presumably due to increased invertebrate abundance in these areas.  
They will also forage within the canopy of upland forests, over clearings with early 
successional vegetation, along the edges of forest openings, along wooded fencerows, and 
over ponds in pastures.  As necessary, female bats will travel several miles from their 
maternity roosts to preferred foraging areas (Kurta and Murray 2004).  Similarly, male bats 
will travel a mile or more from roosting sites to preferred foraging areas (LaVal et al. 
1977; LaVal and LaVal 1980).  However, Indiana bats avoid crossing large open areas, 
instead utilizing wooded travel corridors (Kurta and Murray 2004).  Thus, streams and the 
associated riparian forest buffer not only serve as potential roosting areas and prime 
foraging habitat, but also can serve as travel corridors linking roosting areas with foraging 
areas. 

Indiana bats begin migrating to their hibernacula by September and an activity known as 
swarming occurs outside the hibernaculum or nearby caves (Cope and Humphrey 1977).  
During swarming, the bats fly in and out of the hibernaculum at night.  This is the period 
when Indiana bats mate and forage to build up fat reserves for the winter.  Male bats roost 
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in trees by day during the swarming period, though females may enter hibernation soon 
after mating (Cope and Humphrey 1977).  Swarming continues for several weeks, during 
which time the forested habitat within 5 miles of the hibernaculum is important for 
foraging and day roosting (Elliot and Kiser 1996).  Hibernation is driven by ambient 
temperature and may occur later or earlier depending on weather conditions.  Typically, 
by late October or early November, Indiana bats have entered the hibernacula for winter, 
and hibernation commences (LaVal and LaVal 1980). 

Major reasons for the decline in Indiana bat populations include: 

• channelization of streams

• impoundment of waterways (i.e., flooding of large tracts of bottomland hardwood
forests, flooding of caves)

• deforestation

• application of insecticides

• white-nose syndrome (WNS), a disease caused by the fungus Pseudogymnoascus
destructans

• destruction or improper gating of winter habitat

• commercialization of caves

• vandalism

The DBNF is known to support both winter and summer colonies of the Indiana bat.  
During the non-hibernation season Indiana bats are likely to occur throughout most of the 
DBNF.  Maternity populations are known to exist on the DBNF.  During the winter 
Indiana bats hibernate in several cool/cold limestone caves on the DBNF.  Significant 
hibernation caves occur on the Cumberland, London, and Stearns Ranger Districts. 

A critical habitat was designated for the Indiana bat on September 24, 1976, and includes 
eleven (11) caves and two (2) mines in six (6) states (U.S.  Fish and Wildlife Service 1976).  
Within Kentucky, these listings include Bat Cave (Carter County) and Coach Cave 
(Edmonson County). 

3. Northern Long-eared Bat (Myotis septentrionalis) – Threatened

The northern long-eared bat was formally listed as threatened on April 2, 2015 (U.S.
Department of Interior 2015).  This species encompasses a broad geographic range,
extending from the eastern United States to the southern Yukon Territory of Canada, and
as far south as Florida (Caceres and Pybus 1997).  Historically, populations have been
patchily distributed and less common in the southern and western portions of its range.
(Amelon and Burhans, 2006).  Populations are generally broken into four (4) geographic
sections, including the southern population in Kentucky.
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Individuals are typically found in cracks and crevices within caves and mines during winter 
months, generally at low densities.  These winter hibernacula are often large with high 
humidity, cool temperatures, and no air currents.  Usually, these hibernacula contain many 
other bat species, including little brown bats, big brown bats (Eptesicus fuscus), eastern 
small-footed bat (Myotis leibii), and Indiana bat.  Northern long-eared bats frequently move 
between hibernacula during the winter, and are considered by some to be more active at 
this time than most bat species. 

The northern long-eared bat was commonly encountered during summer mist net 
surveys, and is known from 91 of the 120 counties in Kentucky.  During summer, these 
bats typically roost singly or in small colonies underneath loose bark or tree cavities, 
similar to the Indiana bat.  Preference for any specific tree species does not appear to exist 
(more opportunistic in nature).  Manmade structures such as bridges, barns, sheds, cabins 
and other structures have been known to provide summer roost habitat as well.  

Northern long-eared bats switch summer roosts every two (2) to three (3) days, and 
appear more opportunistic in roost selection than Indiana bats (Carter and Feldhammer 
2005).  These bats have been known to use shorter trees, live trees, and trees with more 
canopy cover with more frequency than Indiana bats, but roost selection overlap probably 
does exist.  As with Indiana bats, males appear to more readily use smaller diameter trees 
as roost site than females. 

Breeding occurs from late July to October and commences when males begin to swarm 
hibernacula and initiate copulation activity.  The hibernating females store sperm until 
spring, and give birth to one pup.  Birthing within the colony tends to be synchronous, 
with the majority of births occurring around the same time (Krochmal and Sparks 2007). 

The primary threat to the northern long-eared bat is white-nose syndrome (WNS), a 
disease caused by the fungus Pseudogymnoascus destructans.  Other factors affecting 
populations include deforestation, cave commercialization and disturbance, and pollution.  
However, WNS poses a much greater threat than all the other factors combined. 

There is no critical habitat designated for the northern long-eared bat. 

4. Virginia Big-eared Bat (Corynorhinus townsendii virginianus) – Endangered

The Virginia big-eared bat formally attained endangered status on November 30, 1979
(U.S. Department of Interior 1979).  A recovery plan was approved on May 8, 1984 (U.S.
Fish and Wildlife Service 1984).

At 3.5" to 4" long, and with a wingspan of around 12", it is a medium-sized bat.  The
Virginia big-eared bat’s ears are rather impressive – over 1" long (Kentucky Department of
Fish and Wildlife Resources 2014).

It is one (1) of two (2) species of bats from the genus Corynorhinus that occur in Kentucky.
The other is Rafinesque’s big-eared bat (C. rafinesquii).  The Virginia big-eared bat can be
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distinguished from this species by its light brown belly hair and short toe hairs.  
Historically, the species could be found in West Virginia, Virginia, Kentucky, and North 
Carolina.  However, in Kentucky, the Virginia big-eared bats’ range is restricted to eastern 
Kentucky, where it has been reported in only 10 counties: Rowan, Morgan, Menifee, 
Powell, Wolfe, Estill, Lee, Jackson, Rockcastle, and Bath.   

The species prefers caves and cliff line habitats that are dominated by oak-hickory or 
beech-maple-hemlock forests.  They hibernate in cool, well ventilated portions of caves, in 
groups called hibernacula.  The hibernacula may contain only a few or several thousand 
individuals, usually in small clusters.  Upon emerging in the spring, individuals move to 
warmer sections of the cave or disperse to different caves, rock-shelters, and large cliff 
fissures.  Maternity sites may be sandstone or limestone caves, but are typically located in 
caves with high domed ceilings that trap warm air.  Males and non-reproductive Virginia 
big-eared bats use a wide variety of habitats during the summer, including caves, mines, 
rock-shelters, and large fissures in cliffs.   

Moths are the Virginia big-eared bat’s primary food source, as evidenced by the 
accumulations of moth wings found beneath roosting sites along cliff lines.  Virginia big-
eared bats forage over old fields (Burford and Lacki 1995), edge habitats, and cliffs (Adam 
et al.  1994), with individuals routinely traveling several miles from roost to foraging areas.  

Human disturbance is likely the most significant reason for the decline in the Virginia big-
eared bat population.  They are very intolerant of disturbance.  Repeated disturbance 
during hibernation causes the loss of stored fat reserves.  Disturbance of maternity sites 
may cause the females to drop their young to their deaths.  Disturbance may even cause a 
whole colony to abandon their roost for a less suitable location.  Other causes of decline 
include deforestation, application of insecticides, destruction or improper gating of caves, 
and vandalism (Slone and Wethington 2001; U.S. Department of Interior 1979). 

There is critical habitat in isolated caves in West Virginia.  There is no critical habitat in 
the project area. 

C. Effects of Proposed Management Action on Each Species Evaluated

The following is a description of anticipated direct and indirect effects of proposed treatments on the 
four (4) PETS being evaluated in detail.  Table 3 lists these species and their current status (e.g., 
threatened or endangered).   

Table 3. Threatened, Endangered, and Sensitive Species Evaluated in Detail 

Common Name Scientific Name Species Status 
1. Gray bat Myotis grisescens Endangered 
2. Indiana bat Myotis sodalis Endangered 
3. Northern long-eared bat Myotis septentrionalis Threatened 
4. Virginia big-eared bat Corynorhinus townsendii virginianus Endangered 
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1. Proposed Action

i. Direct and Indirect Effects

a. Bat Species (Gray Bat, Indiana Bat, Northern Long-eared Bat, and
Virginia Big-eared Bat)

No caves are located within the project area and no know priority bat caves are
located within a 5-mile radius.  Therefore, no direct or indirect effects to winter
habitat for Indiana and northern long-eared bat or year-round habitat for gray bat
and Virginia big-eared bat will occur during construction.

USFWS correspondence indicates forests within the survey area are within a zone
of known “Summer 1” habitat for Indiana bats.  Approximately 2.64 acres (1.48
acres within permanent easement and 1.16 acres within temporary easement) of
potential summer roosting (forested) habitat for Indiana and northern long-eared
bats was identified on the USFS and USACE properties, as illustrated on Exhibit 1
and 2 (Appendix A).  Each forested area, identified as Habitat Assessment (HA)
areas 1 to 8, was assessed for potential summer roosting and maternity habitat and
documented on field data sheets (Appendix D).  Scattered throughout the forests
within the survey area are live trees of habitable diameter and trees that exhibit
summer roost habitat characteristics such as cracks, crevices, cavities, and/or
exfoliating bark.  Two (2) standing snags, Roost Tree 1, and Roost Tree 2 were
observed within HA 6 and HA 8, respectively.  Roost Tree 1, a 10.3in DBH oak
snag, is located within the 30ft permanent easement and will be cleared prior to
construction.  Roost Tree 2, a 9.8in DBH river birch snag, is located within the
50ft temporary construction easement and will be avoided during construction.

Two intermittent streams (Carey Branch and one unnamed tributary to Carey
Branch) that may provide foraging habitat for bats will be crossed by the raw water
line. Because many insect species upon which bats feed have aquatic larval forms,
reduction in numbers of the larvae could in turn reduce the number of adults
available as prey.  Therefore, any siltation or pollution that occurs in these streams
has the potential to indirectly affect bat foraging habitat.  However, sediment and
erosion control measures will be utilized to minimize any potential direct and
indirect effects.

Human and equipment presence and the noise associated with implementing
project activities could flush bats from roosting habitat during daylight hours,
resulting in harm and harassment by altering normal behavior patterns and
increasing susceptibility to predation.  This will have the greatest impact on Indiana
and northern-long eared bats, because Virginia and gray bats are cave obligate
species and will not be roosting in nearby trees.  This noise disturbance will be
limited, as humans and equipment will only be present during the time it takes to
construct the RWI and install the raw water line.
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ii. Cumulative Effects
Cumulative effects include past, present, and reasonably foreseeable future
activities which could adversely affect wildlife resources, when considered
cumulatively over time.  Activities that could occur within the project area include
raw water line maintenance within the 30ft permanent easement.

The direct and indirect effects of this project are minimal.  Therefore, the
cumulative effects of accessing the waterline for maintenance is not expected to
create a significant impact on wildlife resource.  Past, present, or potential activities
that are expected to occur within the project area are not expected to measurably
impact PETS.  As a result, and considering the continued availability of suitable
habitat in and around the project area for bats, implementation of this project
would not measurably contribute to any other past, current, or reasonably
foreseeable future activity that would result in long-term adverse effects to PETS.

2. Proposed Action Determination and Rationale

No caves are located within the project area and no known priority bat caves are located
within a 5-mile radius.  There are two intermittent streams (foraging habitat) within the
project area that could be affected by the construction of the project.  Direct and indirect
effects will be reduced through the implementation of BMPs.  Based on the above analysis and
measures, a ‘may affect, not likely to adversely affect’ determination is made for the
gray bat and Virginia big-eared bat.

Noise disturbance during the day from human presence and machines is expected to be no
greater than natural occurrences such as OHV use or thunder, and therefore should have
negligible impacts on roosting bats.  Approximately 2.64 acres (1.48 acres within permanent
easement and 1.16 acres within temporary easement) of potential summer roosting (forested)
habitat for Indiana and northern long-eared bats was identified.  This suitable Indiana bat roost
tree habitat will be felled only between October 15 and March 31, and a monetary
contribution to the Imperiled Bat Conservation Fund (IBCF) will be made as required by the
USFWS Conservation Memorandum of Agreement (CMOA).  Coordination with the USFWS
Frankfort Field Office (FFO) indicates that the USFWS January 5, 2016 Programmatic
Biological Opinion (PBO) satisfies the responsibilities under ESA Section 7(a)(2) relative to the
northern long-eared bat (Appendix E).  Therefore, any “take” of northern long-eared bat
habitat that may occur incidental to the project is not prohibited under the final 4(d) rule at
50 CFR §17.40(o).  Based on the above analysis and measures, a ‘may affect, not likely to
adversely affect’ determination is made for the Indiana bat and Northern long-eared bat.
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CHAPTER THREE 
REGIONAL FORESTER SENSITIVE SPECIES 

Sensitive species are those plant and animal species identified by the regional forester for which 
population viability is a concern, as evidenced by: significant current or predicted downward trends in 
population numbers or density, or by significant current or predicted downward trends in habitat 
capability, that would reduce a species' existing distribution.  The Regional Forester’s list of Sensitive 
Species is periodically updated to reflect improved knowledge of species’ status and to focus on those 
species most at risk. 

V. SPECIES CONSIDERED AND SPECIES EVALUATED

The most recent Sensitive Species list took effect on March 15, 2018.  Species have been added or 
removed due to change in their federal status as needed.  All seventy-two (72) remaining species on 
the list that occur or potentially occur in DBNF are listed in Table 4.   

Table 4.  Sensitive Species of the Daniel Boone National Forest. 

Taxa Scientific Name Common Name 
1 Amphibian Aneides aeneus Green salamander 

2 Cryptobranchus alleganiensis Eastern hellbender 

3 Bat Corynorhinus rafinesquii Rafinesque's big-eared bat 

4 Myotis austroriparius Southeastern myotis 

5 Myotis leibii Eastern small-footed myotis 

6 Perimyotis subflavus Tricolored bat 

7 Crustacean Cambarus bouchardi Big South Fork crayfish 

8 Crangonyx castellanum An amphipod 

9 Orconectes packardi Appalachian cave crayfish 

10 Aquatic Insect Ophiogomphus howei Pygmy snaketail 

11 Aquatic Snail Pleurocera curta Shortspire hornsnail 

12 Rhodacme elatior Domed ancylid 

13 Flatworm Geocentrophora cavernicola A cave obligate planarian 

14 Fish Acipenser fulvescens Lake sturgeon 

15 Ammocrypta clara Western sand darter 

16 Erimystax insignis Blotched chub 

17 Etheostoma cinereum Ashy darter 

18 Etheostoma maculatum Spotted darter 

19 Etheostoma sagitta sagitta Cumberland arrow darter 

20 Ichthyomyzon fossor Northern brook lamprey 

21 Ichthyomyzon greeleyi Mountain brook lamprey 

22 Noturus stigmosus Northern madtom 

23 Percina macrocephala Longhead darter 

24 Percina squamata Olive darter 
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Taxa Scientific Name Common Name 
25 Typhlichthys subterraneus Southern cavefish 

26 Mussel Alasmidonta marginata Elktoe 

27 Fusconaia subrotunda subrotunda Longsolid 

28 Pleurobema oviforme Tennessee clubshell 

29 Pleurobema pyramidatum Pyramid pigtoe 

30 Simpsonaias ambigua Salamander mussel 

31 Toxolasma lividum Purple lilliput 

32 Vascular Plant Ageratina luciae-brauniae Lucy Braun's white snakeroot 

33 Berberis canadensis American barberry 

34 Calamovilfa arcuata Cumberland sandreed 

35 Carex juniperorum Juniper sedge 

36 Cleistesiopsis bifaria Small spreading pogonia 

37 Collinsonia verticillata Stoneroot 

38 Cypripedium kentuckiense Kentucky lady's-slipper 

39 Dodecatheon frenchii French's shooting star 

40 Eurybia saxicastellii Rockcastle aster 

41 Hexastylis contracta Mountain heartleaf 

42 Juglans cinerea Butternut 

43 Monotropsis odorata Sweet pinesap 

44 Paxistima canbyi Canby's mountain-lover 

45 Prenanthes crepidinea Nodding rattlesnake-root 

46 Schisandra glabra Bay starvine 

47 Scutellaria arguta Hairy skullcap 

48 Scutellaria saxatilis Rock skullcap 

49 Silene ovata Blue Ridge catchfly 

50 Silphium wasiotense Appalachian rosinweed 

51 Solidago albopilosa White-haired goldenrod 

52 Talinum teretifolium Roundleaf fameflower 

53 Thaspium pinnatifidum Cutleaved meadow-parsnip 

54 Thermopsis mollis Soft-haired Thermopsis 

55 Vitis rupestris Sand grape 

56 Non-Vascular 
Plant 

Hygrohypnum closteri Closter's brook-hypnum 

57 
 

Nardia lescurii  A liverwort 

58 Oncophorus raui  A moss 

59 Plagiochila sullivantii Sullivant's leafy liverwort 

60 Scopelophila cataractae Agoyan cataract moss 

61 Terrestrial Snail Anguispira rugoderma Pine Mountain tigersnail 

62 Fumonelix wetherbyi Clifty covert 

63 Gastrodonta fonticula  Appalachian bellytooth 
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Taxa Scientific Name Common Name 
64 Mesomphix rugeli Wrinkled button 

65 Terrestrial Snail Vertigo bollesiana Delicate vertigo 

66 Vertigo clappi Cupped vertigo 

67 Terrestrial Insect Calephelis borealis Northern metalmark 

68 Callophrys irus Frosted elfin 

69 Danaus plexippus Monarch 

70 Erora laeta Early hairstreak 

71 Manophylax butleri Cliffline caddisfly 

72 Papaipema silphii Silphium borer moth 

The project area was site checked by Third Rock biologists on March 17 and 18, 2020, and evaluated 
for sensitive species habitat presence.   

There are no known occurrences and/or suitable habitat within the project area for 65 species 
(Table 5). Therefore, these species were eliminated from further analysis.  These species and the 
rationale for elimination are listed below.  Consequently, the proposed action will have ‘no impacts’ 
on these species and they will not be discussed further in this BAE. 

Table 5.  Sensitive Species Eliminated from Further Consideration 

Common Name Scientific Name Determination 
1. Green salamander Aneides aeneus Generally a habitat specialist dependent upon humid rock 

crevices.  Most populations occur along and near shaded 
sandstone cliffs and outcrops (including sandstone caves and 
rock shelters).  The salamander is also found in limestone 
cliffs and shale cliffs (including coalmine entrances) to a 
limited degree and is sometimes found in limestone caves if 
sandstone occurs nearby.  The project area lacks suitable 
habitat.    

2. Eastern hellbender Cryptobranchus 
alleganiensis 

This species occurs in rivers and large streams and 
apparently requires reasonably good water quality.  The 
project area lacks suitable habitat. 

3. Big South Fork crayfish Cambarus bouchardi This species is known only to McCreary County in KY, from 
Roaring Paunch Creek tributary to Big South Fork, and is 
therefore outside of the Cumberland RD and the project 
area.   

4. An amphipod Crangonyx castellanum This species is associated with freshwater environments in 
caves.  The project area lacks suitable habitat. 

5. Appalachian cave crayfish Orconectes packardi This species occurs exclusively in subterranean creeks.  The 
project area lacks suitable habitat.  

6. Pygmy snaketail Ophiogomphus howei This species requires large rivers with high water quality and 
stable flow.  The project area lacks suitable habitat.  

7. Shortspire hornsnail Pleurocera curta This species requires large rivers, which are not present 
within the project area, and is not known to occur within 
the DBNF.  
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Common Name Scientific Name Determination 
8. Domed ancylid Rhodacme elatior Records of this species are known only from Powell, Hart, 

and Wolfe Counties.  Suitable habitat is lacking, as this 
species is found under slabs and boulders in benthic habitat 
with moderate to fast current. 

9. A cave obligate planarian Geocentrophora 
cavernicola 

This species is associated with freshwater environments in 
caves.  The project area lacks suitable habitat. 

10. Lake sturgeon Acipenser fulvescens This species’ preferred habitat is large waterbodies, lakes, 
and rivers. In 2007, KDFWR initiated a long-term project to 
restore a self-sustaining population of lake sturgeon to the 
upper Cumberland River drainage. Cave Run Lake is located 
outside of the restoration area.  

11. Western sand darter Ammocrypta clara Current known distribution of this species is not on the 
Cumberland RD.  Project area also lacks suitable habitat, 
mainly sandy runs of clear to moderately turbid medium and 
large rivers. 

12. Blotched chub Erimystax insignis This species occurs in riffle areas in medium to larger clear 
streams and rivers dominated by continuous flow with a 
gravel or rocky bottom.  The project area lacks this habitat. 
Also, there are no records of the species within Rowan 
County.  

13. Ashy darter Etheostoma cinereum The Cumberland RD is considered outside of this species’ 
known distribution.  The project area does not have clear, 
cool, and warm, small to medium upland rivers typically 
associated with suitable habitat.   

14. Spotted darter Etheostoma maculatum The Cumberland RD is considered outside of this species’ 
known distribution.  The project area does not have 
associated suitable habitat, which includes large rubble and 
boulder areas, adjacent to or in swift deep riffles, in small to 
medium, clear rivers. 

15. Cumberland arrow
darter

Etheostoma sagitta 
sagitta 

This species is restricted to the upper Cumberland River in 
Southeast Kentucky and Northeast Tennessee.  Known 
distribution of this species does not occur in the project 
area and the area is lacking rocky riffles and pools of 
headwaters, creeks, and small rivers that would serve as 
suitable habitat. 

16. Northern brook lamprey Ichthyomyzon fossor This species occurs in riffle areas in medium to larger clear 
streams and rivers dominated by continuous flow with a 
gravel or rocky bottom.  The project area lacks suitable 
habitat.  

17. Mountain brook lamprey Ichthyomyzon greeleyi Known distribution of this species is outside of the 
Cumberland RD. 

18. Northern madtom Noturus stigmosus Suitable habitat for this species is lacking (i.e., large creeks 
and small rivers with clear to turbid water and moderate 
current). 

19. Longhead darter Percina macrocephala The Cumberland RD is considered outside of this species 
distribution range.  The project area is lacking suitable 
habitat, mainly larger upland creeks and small to medium 
rivers with boulder- and cobble-strewn flowing pools and 
areas above and below deep, fast riffles underlain with 
cobble. 
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Common Name Scientific Name Determination 
20. Olive darter Percina squamata This species’ known distribution is outside of the 

Cumberland RD.  The project area is also lacking the 
narrow habitat requirements suitable for this species (small 
to medium upland rivers, including high-gradient streams, in 
chutes with moderate to torrential current over rubble and 
boulders, deeper downstream portions of gravel riffles in 
streams of moderate gradient, and sometimes shallow pools 
with gravel or rock bottoms). 

21. Southern cavefish Typhlichthys 
subterraneus 

There are no documented records of this species in the 
Cumberland RD and the project area is lacking the 
subterranean environments with lentic cave waters suitable 
for this species.   

22. Elktoe Alasmidonta marginata This species has been observed in large to medium sized 
streams; however, it prefers small, shallow streams with 
current. Habitat preferences appear to be sand, gravel 
and/or cobble substrate in depths up to two feet and is 
associated with riffles.  The project area lacks suitable 
habitat. 

23. Longsolid Fusconaia subrotunda 
subrotunda 

Known distribution of this species is not on the Cumberland 
RD and the project area lacks the small to large rivers with 
riffle areas that would serve as suitable habitat.   

24. Tennessee clubshell Pleurobema oviforme Known distribution for this species is outside of the 
Cumberland RD.  The project area lacks areas with riffles 
and shoals in substrates composed of sand/gravel mixtures, 
which would serve as suitable habitat.   

25. Pyramid pigtoe Pleurobema 
pyramidatum 

The Cumberland RD is outside the known distribution of 
this species.  The project area lacks rivers with strong 
current and firm sand and gravel, which would provide 
suitable habitat. 

26. Salamander mussel Simpsonaias ambigua Records of this species are known only from Wolfe, 
Menifee, and Morgan Counties.  Preferred habitat is sand or 
silt under large, flat stones in areas of a swift current in 
medium to large rivers and lakes, which is not found within 
the project area. 

27. Purple lilliput Toxolasma lividum The Cumberland RD is considered outside of this species’ 
known range.  Suitable habitat is small to medium rivers, 
with mud, sand, and gravel substrate, and is not found within 
the project area. 

28. Lucy Braun's white
snakeroot

Ageratina luciae-brauniae This species grows in sandstone rockshelters.  It is usually in 
moist soils in shelters with moderate shading from trees 
adjacent to the shelters.  The project area lacks suitable 
habitat. 

29. American barberry Berberis canadensis American barberry occurs in open woods, on bluffs and cliffs 
and along riverbanks in the eastern and central United 
States.  Formerly an inhabitant of savannas and open 
woodlands, fire suppression has significantly restricted its 
habitat to sites with shallow soil (such as glades and cliffs) or 
areas with mowing or other canopy-clearing activities (such 
as powerline corridors, railroad/road right-of-ways and 
riverbanks.  Known from McCreary County in Kentucky, 
but no records have been recorded on DBNF.  The project 
area lacks suitable habitat. 
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Common Name Scientific Name Determination 
30. Cumberland sandreed Calamovilfa arcuata This species occupies open gravel/cobble bars along larger 

rivers.  These bars are maintained by flooding and scouring. 
The project area lacks suitable habitat. 

31. Juniper sedge Carex juniperorum The species is associated with vernally moist, thin clay soil 
over rotting limestone at the edge of openings in redcedar 
glades.  The project area does not contain suitable habitat, 
does not fall within the known range of the species, and 
there are no known records for this species in the 
Cumberland RD. 

32. Small spreading pogonia Cleistesiopsis bifaria This species is found in streamhead seeps, moist sandy soils 
in open areas and dry ridge tops along road cuts and cliffs. 
These habitats are not located within the project area.   

33. Stoneroot Collinsonia verticillata This species is found in the Jellico mountain area in moist 
soil with moderate shade and would not be found in the 
Cumberland RD or within the project area. 

34. Kentucky lady’s-slipper Cypripedium 
Kentuckiense 

Habitat is described as rich, mesic to dry, deciduous forests 
on well-drained acidic alluvium and bases of slopes, mucky 
seeps.  The orchid is generally in lightly shaded locations 
without dense understory.  Within the project area there 
are no mucky seeps and the understory at the bases of 
slopes is heavily shaded.   

35. French's shooting star Dodecatheon frenchii This species is known from Alabama, Arkansas, Illinois, 
Indiana, Kentucky, Missouri, and Wisconsin.  It is known 
from 17 counties in Kentucky, mostly in western Kentucky. 
It is known from locations in Carter, Elliott, Jackson, 
Madison, and Menifee counties in eastern Kentucky.  It 
grows on ledges in sandstone rock shelters which are not 
present within project area. 

36. Rockcastle aster Eurybia saxicastellii This species is only known to 3 counties in Kentucky, all 
outside of the Cumberland RD.  The project area does not 
contain suitable habitat, primarily thickets in transition from 
open boulder-cobble bars to adjacent slope forest. 

37. Mountain heartleaf Hexastylis contracta This species is only known from 3 counties in Kentucky: 
Laurel, McCreary, and Whitley.  It is extirpated from 
Letcher County.  It grows in open to closed yellow pine and 
yellow pine-oak forest in the vicinity of a stream.  In the 
DBNF, this species is known from a single drainage in 
McCreary County.  The project area is outside the known 
range of the species and does not provide habitat for the 
species. 

38. Butternut Juglans cinereal This species grows in rich coves and most often along well-
drained floodplains as well as dry rocky slopes.  It is 
generally intolerant of heavy shading.  The floodplains and 
slopes within the project area are heavily shaded and do not 
provide habitat for the species. 
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Common Name Scientific Name Determination 
39. Sweet pinesap Monotropsis odorata Sweet pinesap is a central and southern Appalachian 

provinces species.  It is known from six (6) counties in 
Kentucky, all in the eastern part of the state: Bell, Letcher, 
McCreary, Menifee, Powell, and Wolfe.  It is saprophytic, 
gaining carbohydrate nutrients from associations with soil 
fungi.  The species appears to be associated with ericaceous 
shrubs and or yellow pine in dry forest.  It is usually found 
in, or at the base of, dense thickets of Rhododendron 
maximum, R.  catawbiense, or Kalmia latifolia usually with 
yellow pine, but sometimes with upland oaks.  Although this 
species is not known to occur in Rowan County, the cliff 
and ridge habitat it is likely to occur in is not present within 
the project area. 

40. Canby's mountain-lover Paxistima canbyi This species grows on limestone or calcareous shale cliffs 
and outcrops.  It is known from Kentucky, Maryland, Ohio, 
Pennsylvania, Tennessee, Virginia, and West Virginia.  In 
Kentucky, it occurs on limestone cliffs and outcrops in 
Carter, Estill, Jackson, Jessamine, McCreary, Powell, Pulaski, 
and Wayne Counties.  The project area does not include 
the cliff habitat this species prefers.   

41. Nodding rattlesnake-
root

Prenanthes crepidinea This species is found in riparian openings, at the edge of 
forest or woodland on lower slopes and bottomlands. 
Riparian openings are not present within the project area. 
Also, there are no records of the species in Rowan County. 

42. Bay starvine Schisandra glabra Bay Starvine is a piedmont and Gulf coastal plain species 
with outlying populations along the Mississippi River, the 
Atlantic Ocean and the Cumberland Plateau.  In the main 
part of its range, the species is found in beech-magnolia 
forest.  Elsewhere it is found on loess soils.  The single 
population in Kentucky, partially located in the DBNF, is on 
talus slopes below sandstone cliffs in mesic tulip poplar-
hemlock-beech-oak forest.  While the plant can be high 
climbing, it will creep along the ground.  Light to moderate 
shade with well-drained soils and ample moisture is needed.  
This project does not include the habitat this species 
prefers. 

43. Hairy skullcap Scutellaria arguta This species is currently known from Kentucky and 
Tennessee.  In Kentucky, records exist for Bath, Fleming, 
Menifee, and Pike Counties.  It occurs on moist, forested 
slopes associated with white oak and yellow poplar and is 
not likely to occur in the project area.   

44. Rock skullcap Scutellaria saxatilis In Kentucky, this species is known from Elliott, Lewis, 
McCreary, Rowan, and Whitley Counties.  Historical 
records exist for Bath, Pike, Harlan, and Menifee Counties.  
Rock skullcap generally occurs on sandstone substrate in 
rocky mesic woods or talus slopes of cliffs, often along 
streams and rivers.  These habitats are not located within 
the project area.   
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Common Name Scientific Name Determination 
45. Blue Ridge catchfly Silene ovata The Blue Ridge catchfly is a perennial herb found in rich 

woods where it grows in circumneutral soils, especially over 
mafic or calcareous rocks at medium elevations. The species 
can also be found in forested sandy or pebbly habitats 
including floodplains, as well as hardwood-dominated forest 
on bluffs and ravines.  These habitats are not located within 
the project area.   

46. Appalachian rosinweed Silphium wasiotense The habitat where this species occurs is lightly disturbed or 
open upland forest or on terraces above streams.  It prefers 
open habitat.  However, there are no known records for 
this species in the Cumberland RD. 

47. White-haired goldenrod Solidago albopilosa This species is found in sandstone rockhouses.  The project 
area lacks suitable habitat. 

48. Roundleaf fameflower Talinum teretifolium This species occurs on flat to gently sloped sandstone, 
granite or serpentine outcrops and dry shallow soil, often 
with or within moss mats.  The project area lacks suitable 
habitat. 

49. Cutleaved meadow-
parsnip

Thaspium pinnatifidum This species is known from Alabama, Georgia, Kentucky, 
Mississippi, North Carolina, and Tennessee.  In Kentucky, it 
is known from Carter, Clinton, and Morgan Counties, with 
historical records from Crittenden, Estill and Menifee 
Counties.  It grows in dry to mesic forests in areas with 
limestone outcropping.  There are no limestone 
outcroppings within the project area.   

50. Soft-haired Thermopsis Thermopsis mollis This species grows in woodland, forest edge, openings and 
on roadsides.  The species has only been confirmed to occur 
outside of the Cumberland RD.  

51. Sand grape Vitis rupestris This species is not known to occur on the Cumberland RD 
and suitable habitat (sandy deposits of rocky river shores) is 
not found in the project area.   

52. Closter's brook-hypnum Hygrohypnum closteri This species is found only in the Red River Gorge area, in 
low flow streams attached to rocks, and would not be found 
in the project area.   

53. A liverwort Nardia lescurii This liverwort species is found associated with organic soils 
on rock, usually in shade and in association with water, and 
usually found between 1500-3500 ft above sea level in the 
mountains.  Within the project area, these habitat types are 
found below 900 ft above sea level.  Also, there are no 
records of the species within Rowan County. 

54. A moss Oncophorus raui This moss species occurs in loose tufts or extensive mats on 
moist, acidic rock or cliffs near streams and waterfalls.  The 
project area lacks suitable habitat. 

55. Sullivant's leafy liverwort Plagiochila sullivantii This species is found on shaded rocks, often in mats of 
other bryophytes in the Appalachian chain, usually at higher 
elevations.  It is considered endemic to the Appalachian 
Mountains from Virginia and West Virginia to Tennessee 
and North and South Carolina.  It is frequently found on 
moist, bryophyte covered boulders or on rockhouse or cliff 
walls.  It is most often found in crevices or on shady 
boulders where humidity is high but where water does not 
flow.  Suitable habitat is not present due to the lack of cliffs 
in the project area. 
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Common Name Scientific Name Determination 
56. Agoyan cataract moss Scopelophila cataractae Agoyan cataract moss is found in sandstone rockhouses in 

shaded, damp locations.  Suitable habitat is not present in 
the project area.   

57. Pine Mountain tigersnail Anguispira rugoderma This is an endemic species that has been documented from 
only four Kentucky counties; Bell, Clay, Harlan, and Leslie. 

58. Clifty covert Fumonelix wetherbyi This snail is known only from southeast Kentucky and 
adjacent Tennessee. 

59. Appalachian bellytooth Gastrodonta fonticula This species is a land snail that is associated with damp, 
wooded environments, especially in deep piles of wet leaf 
litter and around rotting wood debris.  The species has only 
been confirmed to occur outside of the Cumberland RD. 

60. Wrinkled button Mesomphix rugeli It is found in mixed hardwood forests, usually at higher 
elevations, in leaf litter and detritus.  The snail is reported as 
only occurring in Clay and Harlan counties. 

61. Delicate vertigo Vertigo bollesiana Habitat for these species is restricted to Bell and Harlan 
Counties, which are outside the project area. 

62. Cupped vertigo Vertigo clappi Habitat for these species is restricted to Bell and Harlan 
Counties, which are outside the project area.  There are no 
records within the Cumberland RD.  

63. Frosted elfin Callophrys irus This species may be present on the DBNF in low numbers 
along the Rockcastle and Cumberland Rivers and utility 
rights-of-way in Laurel, McCreary, Pulaski, and Whitley 
counties.  There are no records of the species within the 
Cumberland RD. 

64. Early hairstreak Erora laeta The species is confirmed from the Cumberland district in 
the Red River Gorge area.  Only Harlan, Menifee, Powell, 
and Wolfe counties are thought to have extant populations. 

65. Cliffline caddisfly Manophylax butleri There are no records of this species within Rowan County. 
It is restricted to exposed sandstone rock walls that are 
moist to the touch or have a very thin film of water on their 
surfaces.  These sites may be consistently moist or may be 
moist for only a few weeks of the year.  Suitable habitat 
does not exist within the project area. 

VI. ENVIRONMENTAL BASELINE FOR SENSITIVE SPECIES EVALUATED 

A total of seven (7) sensitive species were analyzed in further detail (Table 6).  These species 
were grouped together based on similarities in habitat and/or behavior; bats and terrestrial insects.   

Table 6.  Sensitive Species Analyzed in Further Detail 

Common Name Scientific Name Species Status 
1. Rafinesque's big-eared bat Corynorhinus rafinesquii Sensitive 
2. Southeastern myotis Myotis austroriparius Sensitive 
3. Eastern small-footed bat Myotis leibii Sensitive 
4. Tricolored bat Perimyotis subflavus Sensitive 
5. Northern metalmark Calephelis borealis Sensitive 
6. Monarch Danaus plexippus Sensitive 
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Table 6.  Sensitive Species Analyzed in Further Detail 

Common Name Scientific Name Species Status 
7. Silphium borer moth Papaipema silphii Sensitive 

A. Bats

1. Rafinesque's Big-eared Bat (Corynorhinus rafinesquii)

Rafinesque’s big-eared bat is a widely distributed adaptive species with a range extending
from Kentucky to Florida and from Virginia to Texas.  Rafinesque's big-eared bat forages in
a variety of habitats including mature bottomland hardwoods, young pine stands, oak-
hickory forests, open field edges and riparian habitats.  The species is a corridor forager
that is heavily dependent on woodlands with diverse woody flora where it feeds primarily
on lepidopterans.  Roosting habitat is variable and includes caves/mineshafts, dead or
decaying trees, and human structures (e.g., barns, houses, culverts, etc.)  Within forested
habitats, Rafinesque's big-eared bats are frequently associated with ridgetop and cliffline
habitat.  The species is not migratory and utilizes caves or mineshafts located within their
summer foraging habitat as hibernacula (ADW 2017a).  This species is found throughout
the Cumberland RD.

There are no significant caves or cliffline habitats within the project area.  However,
potential foraging habitat within the project area can be found along forest edges and in
the forested riparian of Carey Branch.

2. Southeastern Myotis (Myotis austroriparius)

In Kentucky, the southeastern myotis is found primarily in the Ohio River Valley.  As such,
the species is rarely encountered in the DBNF.  The southeastern myotis is closely
associated with cave habitats and will use them as roosts throughout the year.  Hollow
trees and man-made structures such as attics, barns, bridges, and mines may be used as
summer and maternity roosts.  The species preferred foraging habitat is over water
(ADW, 2017b).

This species is known only in Lee County on the Cumberland RD, and therefore is not
known in the project area.  Although no caves occur within the project area, potential
foraging habitat could exist along forest edges, roads, and at the Carey Branch crossing.

3. Eastern Small-footed Bat (Myotis leibii)

The eastern small-footed bat likely occurs in forested areas throughout the DBNF.  In
Kentucky, the species is closely associated with caves/mines and rocky outcrops, but in
spring and summer buildings, bridges and hollow trees are also used as roosts.  The
species spends the winter in cold, dry caves and will often find the coldest location in the
cave to use as a hibernaculum (ADW, 2017c). Reproducing females have been found in
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eastern Kentucky, but the species is believed to be most common in DBNF during the 
winter.   

This species is known on the Cumberland Ranger District, but not within the project area.  
There are no significant caves or cliffline habitats within the project area.  However, 
potential foraging habitat within the project area can be found along forest edges and in 
the forested riparian of Carey Branch. 

4. Tricolored Bat (Perimyotis subflavus)

Tricolored bats are widespread across the eastern United States and southeastern
Canada, south into Central America, extending west into the central Great Plains.  This
bat occurs commonly across Kentucky in summer and during migration, and nearly every
cave across the state harbors at least a few hibernating individuals (KDFWR 2014b,
NatureServe 2018).

This species barely reaches 3½ inches in length and has a wingspan of just over 9 inches.
The fur color is variable, but typically is a reddish brown to yellowish brown, slightly
lighter on the belly.  Its back fur is unique among that of Kentucky bats, being tricolored—
gray at the base, tan in the middle, and dark-tipped.  The wing membranes are blackish,
but the skin covering the larger wing bones, including the forearm, is flesh colored
(KDFWR 2014b).

These tiny bats hibernate in a variety of sites including mines, rock shelters, and quarries,
but they use caves most frequently.  They are typically found hanging singly from the
ceiling or along a wall.  These bats prefer relatively warmer and more humid portions of
caves for hibernation.  They often have water droplets condensed on their fur that can
make them sometimes appear white when a light is shined on them.  Although most
summer roosting sites are unknown, this species is thought to roost primarily in high tree
foliage and in hollow trees.  In Kentucky, a few small maternity colonies have been
observed under bridges. One to two pups are born during June. Males likely roost in trees
during summer.  Tricolored bats feed almost entirely on minute flying insects that they
capture mostly along woodland edges, as well as along waterways near forested areas
(KDFWR 2014b, NatureServe 2018).

The tricolored bat is known to occur in all DBNF Ranger Districts and in all DBNF
counties but has not been documented within the project area. There are no mines, rock
shelters, quarries, or cave habitats within the project area.  However, potential foraging
habitat within the project area can be found along forest edges and in the forested riparian
of Carey Branch.

5. Threats to Bats

Major reasons for the decline in bat populations include: channelization of streams,
impoundment of waterways (i.e., flooding of large tracts of bottomland hardwood forests,
flooding of caves), deforestation, application of insecticides, destruction or improper gating
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of winter habitat, and commercialization of caves, and vandalism.  More recently, WNS has 
been having devastating effects on cave dwelling bat species.  The fungus spreads through 
hibernacula, disrupting torpor and causing bats to leave the cave in search of food.  These 
bats then either freeze or starve to death. 

a. White Nose Syndrome

The DBNF re-assessed the need to re-initiate formal consultation in light of more
recent information related to WNS.  This assessment determined that implementation
of proposed treatments would not affect the spread of WNS and that implementation
of past, on-going and planned management actions in DBNF would not affect the
spread of WNS.

The proposed project does not increase or decrease the threat of WNS possibly
affecting bats in DBNF.  The document “The Daniel Boone National Forest Land and
Resource Management Plan, A Review of the Requirements Necessary to Reinitiate
Formal Consultation” and the USFWS Internal Memo concerning WNS was reviewed
as part of this project.  The proposed project is in agreement with USFWS and Forest
Service direction for the protection of bat species from WNS in DBNF.

B. Terrestrial Insects

1. Northern Metalmark (Calephelis borealis)

Calephelis borealis, the northern metalmark, is a small butterfly in the family Riodinidea.  It
typically has a wingspan of 1 1/8 – 1 1/4 inches (2.9 – 3.2 cm).  The butterfly is brown with
wide orange bands on both fore and hind wings.  The caterpillar feeds on roundleaf
ragwort (Packera [Senecio] obovata) and possibly golden ragwort (Packera [Senecio] aurea)
and common fleabane (Erigeron philadelphicus), hatching from eggs laid on the underside of
the leaves.  NatureServe (2018) indicates that only roundleaf ragwort is known to be a
food plant.  Males perch on leaves to seek females.  The adults feed on nectar and are
known to use butterfly weed (Asclepias tuberosa), goldenrods (Solidago species),
sneezeweeds (Helenium spp.) and the non-native white sweet clover (Melilotus officinalis),
ox-eye daisy (Lecanthemum vulgare), and yarrow (Achillea millifolium) (Lotts and Naberhaus
2017a).  Vaughan and Shepherd (2005) add fleabanes (Erigeron spp.) and black-eyed Susan
(Rudbeckia hirta).  It is associated with open forest streams (or wetlands, NatureServe
2018) near serpentine, shale or limestones (Lotts and Naberhaus 2017a).  Vaughan and
Shepherd (2005) list habitat as open meadows and streamsides in forested areas, often
near shale or limestone outcrops, adding that utility corridors may provide habitat.  Eggs
are laid singly on host plants from May to June. Caterpillars overwinter as 5th or 6th
instars under basal leaves of host plants or in the soil.  Poorly timed prescribed fires and
wildfire are known to kill larvae. Populations are very small, often only a few square
meters in size and as result are very vulnerable to management action (NatureServe
2018).  Nonnative invasive species (in particular, Japanese stiltgrass, garlic mustard and
Japanese honeysuckle) may be crowding host plants out of habitat (NatureServe 2018,
Vaughan and Shepherd 2005).
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The known range is from western Connecticut south to west-central Pennsylvania and 
then into the central Appalachians and Ohio River Valley.  It is known from scattered 
counties in Kentucky from around Louisville, and also in 3 DBNF counties: Menifee, 
Owsley, and Leslie (Lotts and Naberhaus 2017a). It is documented from the Cumberland 
district (Menifee: KSNPC 2017; Powell: extirpated, within 0.2 mile of USFS lands, KSNPC 
2017). The species is likely elsewhere on the forest where the host plant/habitat occur 
together.  The species is declining rangewide.  Habitat within the project area includes 
open meadows and forested streamsides.  

2. Monarch (Danaus plexippus)

Danaus plexippus, the monarch butterfly, is a well-known and wide spread species
belonging to the family Nymphalidae.  The butterfly is relatively large with a wingspan of 3
¾ to 4 7/8 inches (8.6 – 12.4 cm).  Wings are orange to orange-brown with wide black
borders and black veins. Males have a patch of scent scales on each hind wing that appear
as a black spot (Lotts and Naberhaus 2017b).  The caterpillar feeds on a variety of
milkweed species, the most important of which in central and eastern Kentucky are
common milkweed (Asclepias syriaca), swamp milkweed (A. incarnata), and green
antelopehorn (A. viridis).  The first two are used primarily in summer/fall and the last is
used in spring and sometimes summer/fall.  Eggs are laid singly on the underside of host
plant leaves. Caterpillars, with circular strips of white/yellow and black feed on both leaves
and flowers.  The chrysalis is a bright light green with black and gold ornamentation.  In
the fall, adults migrate from the eastern and central US to central Mexico (population 2,
NatureServe 2018).  All are dependent on nectar sources along migration routes.

Population 2 is in drastic decline compared with numbers recorded 10-20 years ago
(NatureServe 2018).  Factors such as illegal logging and erratic and extreme weather in the
very narrowly distributed wintering range, and loss of milkweed and nectars plants in the
mid-west in particular have led to declines (Pleasants 2015, Ramírez et al. 2015,
NatureServe 2018).  Widespread use of neonicotiniod pesticides may also contribute to
declines (Krischik et al. 2015, Pecenka and Lundgren 2015).  Population 2 has global rank
of G4T1 indicating that while widespread, the population is critically imperiled.  The
species is known from across the conterminous US into southern Canada.

In Kentucky, it has been documented from all counties, including all DBNF counties.  It is
associated with open lands, including wildlife openings, native prairie patches, roadsides,
weedy areas, and fields where host and nectar plants are found.  Nectar plants include
milkweeds, dogbanes, red clover, thistles, goldenrods, Liatris species, ironweed (Lotts and
Naberhaus 2017b).  Habitats within the project area include open lands/fields, roadsides,
and weedy areas.

3. Silphium Borer Moth (Papaipema silphii)

Papaipema silphi, the silphium borer moth, is small, brown moth, seldom seen because of
its nocturnal habitats.  Its larvae feed inside the stems of plants in the genus Silphium
(compass plant, prairie dock).  The adults do not feed. NatureServe (2018) reports the
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species from Illinois, Indiana, Kentucky, Michigan, Minnesota, Missouri, Ohio, and 
Wisconsin.  The three eastern most states (KY, MI, OH) list it as S1 (critically imperiled), 
and Indiana and Wisconsin list it as S2 (imperiled).  The other states do not rank the 
species, and therefore the global rank is G3/G4 rounded to G3 (vulnerable). KSNPC 
(2014b) lists this species for Rowan County, Kentucky.  In most locations, it is associated 
with roadside prairie patches, but nowhere is it plentiful. Lack of fire or inappropriately 
timed fire are considered to be some of the problems (NatureServe 2018).  Ellis 
Laudermilk (pers. comm., 17 April 2017) indicates that while not recorded from DBNF 
lands, DBNF lands are close, and it certainly could be present where food plants occur. D. 
Taylor has observed food plants on NFS lands adjacent to the area with the moth 
(Cumberland district, Rowan County: KSNPC 2017).  It is, however, very rare in 
Kentucky.  Habitats within the project area include open lands and fields where food 
plants may occur.  

VII. EFFECTS OF PROPOSED MANAGEMENT ACTION ON EACH SPECIES

A. Bats

Direct, indirect, and cumulative effects are the same as listed for federally listed and proposed bat 
species in Chapter 2 of this BAE.   

Given the effects analysis for bat species, the proposed project “may impact individuals but is 
not likely to cause a trend to federal listing or a loss of viability”. 

B. Terrestrial Insects

1. Direct and Indirect Effects

There are no records of Regional Forester’s Sensitive Species within the project area.
However, as with plants, minimal surveys have been conducted within the project area for
these species and there may be unknown populations.  Species records for each of the 3
terrestrial insect species (northern metalmark, monarch, and Silphium borer moth) have
been documented on or adjacent to the Cumberland Ranger District.

The greatest effect of the Proposed Action to all these species would be direct mortality
through crushing.  This risk is particularly great for the larval stage of the northern
metalmark, monarch, and Silphium borer moth because the larvae are unable to escape
approaching equipment, as adults could, and the larval stage of these species utilize plants
that may be impacted by construction activities.  The larvae of the northern metalmark
have the greatest potential for negative direct impacts from the Proposed Action because
eggs are laid between May and June and caterpillars overwinter on the undersides of
leaves or in the soil.  This makes them especially susceptible to mortality because there is
only a 1-3 month window in which construction could occur while this species is present
as an adult
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The adults of two of the species (except Silphium borer moth, which does not feed as an 
adult) are more mobile than larval stages and likely to move before they would be 
crushed.  For monarchs, loss of larval food sources (milkweed) has been documented as 
playing a significant role in the decline of the species in recent years.  Clearing and planting 
of native seeds within location of the RWI and the 30-ft permanent easement (and 
selective clearing within the 50-ft temporary construction easement) of the raw water line 
will create additional open habitats which may benefit the monarch. 

For sensitive terrestrial insects there may be some impacts to individuals, but activities will 
be limited to within a 50-ft easement will not have negative impacts on the populations of 
these species.  Therefore, the proposed project “may impact individuals but is not 
likely to cause a trend to federal listing or a loss of viability”. 

2. Cumulative Effects

Cumulative effects for Sensitive Species are the same as those outlined for federally listed
species in Chapter 2 of this BAE.
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March 03, 2020In Reply Refer To: 
Consultation Code: 04EK1000-2020-SLI-0734 
Event Code: 04EK1000-2020-E-01927  
Project Name: KY19-051 Cave Run Lake Water Intake

United States Department of the Interior
FISH AND WILDLIFE SERVICE

Kentucky Ecological Services Field Office
J C Watts Federal Building, Room 265

330 West Broadway
Frankfort, KY 40601-8670

Phone: (502) 695-0468 Fax: (502) 695-1024
http://www.fws.gov/frankfort/

Subject: List of threatened and endangered species that may occur in your proposed project 
location, and/or may be affected by your proposed project

To Whom It May Concern:

Your concern for the protection of endangered and threatened species is greatly appreciated. The 
purpose of the Endangered Species Act (ESA) of 1973, as amended (16 U.S.C. 1531 et seq.) 
(ESA) is to provide a means whereby threatened and endangered species and the ecosystems 
upon which they depend may be conserved. The species list attached to this letter fulfills the 
requirements of the U.S. Fish and Wildlife Service (Service) under section 7(c) of the ESA to 
provide information as to whether any proposed or listed species may be present in the area of a 
proposed action. This is not a concurrence letter; additional consultation with the Service may be 
required.

The Information in Your Species List:

The enclosed species list identifies federal trust species and critical habitat that may occur within 
the boundary that you entered into IPaC. For your species list to most accurately represent the 
species that may potentially be affected by the proposed project, the boundary that you input into 
IPaC should represent the entire “action area” of the proposed project by considering all the 
potential “effects of the action,” including potential direct, indirect, and cumulative effects, to 
federally-listed species or their critical habitat as defined in 50 CFR 402.02. This includes effects 
of any “interrelated actions” that are part of a larger action and depend on the larger action for 
their justification and “interdependent actions” that have no independent utility apart from the 
action under consideration (e.g.; utilities, access roads, etc.) and future actions that are 
reasonably certain to occur as a result of the proposed project (e.g.; development in response to a 
new road). If your project is likely to have significant indirect effects that extend well beyond the 
project footprint (e.g., long-term impacts to water quality), we highly recommend that you 

http://www.fws.gov/frankfort/
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coordinate with the Service early to appropriately define your action area and ensure that you are 
evaluating all the species that could potentially be affected.

We must advise you that our database is a compilation of collection records made available by 
various individuals and resource agencies available to the Service and may not be all-inclusive. 
This information is seldom based on comprehensive surveys of all potential habitats and, thus, 
does not necessarily provide conclusive evidence that species are present or absent at a specific 
locality. New information based on updated surveys, changes in the abundance and distribution 
of species, changed habitat conditions, or other factors could change this list.

Please note that “critical habitat” refers to specific areas identified as essential for the 
conservation of a species that have been designated by regulation. Critical habitat usually does 
not include all the habitat that the species is known to occupy or all the habitat that may be 
important to the species. Thus, even if your project area does not include critical habitat, the 
species on the list may still be present.

Please note that under 50 CFR 402.12(e) of the regulations implementing section 7 of the ESA, 
the accuracy of this species list should be verified after 90 days. The Service recommends that 
verification be completed by visiting the ECOS-IPaC website at regular intervals during project 
planning and implementation for updates to species lists and associated information. To re-access 
your project in IPaC, go to the IPaC web site (https://ecos.fws.gov/ipac/), select “Need an 
updated species list?”, and enter the consultation code on this letter.

ESA Obligations for Federal Projects:

Under sections 7(a)(1) and 7(a)(2) of the ESA and its implementing regulations (50 CFR 402 et 
seq.), Federal agencies are required to utilize their authorities to carry out programs for the 
conservation of threatened and endangered species and to determine whether projects may affect 
threatened and endangered species and/or designated critical habitat.

If a Federal project (a project authorized, funded, or carried out by a federal agency) may affect 
federally-listed species or critical habitat, the Federal agency is required to consult with the 
Service under section 7 of the ESA, pursuant to 50 CFR 402. In addition, the Service 
recommends that candidate species, proposed species and proposed critical habitat be addressed 
within the consultation. More information on the regulations and procedures for section 7 
consultation, including the role of permit or license applicants, can be found in the "Endangered 
Species Consultation Handbook" at: http://www.fws.gov/endangered/esa-library/pdf/TOC- 
GLOS.PDF

A Biological Assessment is required for construction projects (or other undertakings having 
similar physical impacts) that are major Federal actions significantly affecting the quality of the 
human environment as defined in the National Environmental Policy Act (42 U.S.C. 4332(2) 
(c)). Recommended contents of a Biological Assessment are described at 50 CFR 402.12. For 
projects other than major construction activities, the Service suggests that a biological evaluation 

https://ecos.fws.gov/ipac/
http://www.fws.gov/endangered/esa-library/pdf/TOC-GLOS.PDF
http://www.fws.gov/endangered/esa-library/pdf/TOC-GLOS.PDF
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▪

similar to a Biological Assessment be prepared to determine whether the project may affect listed 
or proposed species and/or designated or proposed critical habitat.

ESA Obligations for Non-federal Projects:

Proposed projects that do not have a federal nexus (non-federal projects) are not subject to the 
obligation to consult under section 7 of the ESA. However, section 9 of the ESA prohibits certain 
activities that directly or indirectly affect federally-listed species. These prohibitions apply to all 
individuals subject to the jurisdiction of the United States. Non-federal project proponents can 
request technical assistance from the Service regarding recommendations on how to avoid and/or 
minimize impacts to listed species. The project proponent can choose to implement avoidance, 
minimization, and mitigation measures in a proposed project design to avoid ESA violations.

Additional Species-specific Information:

In addition to the species list, IPaC also provides general species-specific technical assistance 
that may be helpful when designing a project and evaluating potential impacts to species. To 
access this information from the IPaC site (https://ecos.fws.gov/ipac/), click on the text “My 
Projects” on the left of the black bar at the top of the screen (you will need to be logged into your 
account to do this). Click on the project name in the list of projects; then, click on the “Project 
Home” button that appears. Next, click on the “See Resources” button under the “Resources” 
heading. A list of species will appear on the screen. Directly above this list, on the right side, is a 
link that will take you to pdfs of the “Species Guidelines” available for species in your list. 
Alternatively, these documents and a link to the “ECOS species profile” can be accessed by 
clicking on an individual species in the online resource list.

Next Steps:

Requests for additional technical assistance or consultation from the Kentucky Field Office 
should be submitted following guidance on the following page http://www.fws.gov/frankfort/ 
PreDevelopment.html and the document retrieved by clicking the “outline” link at that page. 
When submitting correspondence about your project to our office, please include the 
Consultation Tracking Number in the header of this letter. (There is no need to provide us with a 
copy of the IPaC-generated letter and species list.)

Attachment(s):

Official Species List

https://ecos.fws.gov/ipac/
http://www.fws.gov/frankfort/PreDevelopment.html
http://www.fws.gov/frankfort/PreDevelopment.html
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Official Species List
This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the 
requirement for Federal agencies to "request of the Secretary of the Interior information whether 
any species which is listed or proposed to be listed may be present in the area of a proposed 
action".

This species list is provided by:

Kentucky Ecological Services Field Office
J C Watts Federal Building, Room 265
330 West Broadway
Frankfort, KY 40601-8670
(502) 695-0468
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Project Summary
Consultation Code: 04EK1000-2020-SLI-0734

Event Code: 04EK1000-2020-E-01927

Project Name: KY19-051 Cave Run Lake Water Intake

Project Type: WATER SUPPLY / DELIVERY

Project Description: Proposed construction of a raw water intake (RWI) and associated 
structures on Cave Run Lake in Rowan County, Kentucky. In addition to 
the proposed RWI, a 
raw water line, new treatment plant, water line to a new water tower, and 
access road to the 
new tower (900 feet) are proposed. The proposed water lines will extend 
approximately 
10,600 feet,

Project Location:
Approximate location of the project can be viewed in Google Maps: https:// 
www.google.com/maps/place/38.12957934743042N83.54010060516039W

Counties: Rowan, KY

https://www.google.com/maps/place/38.12957934743042N83.54010060516039W
https://www.google.com/maps/place/38.12957934743042N83.54010060516039W
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1.

Endangered Species Act Species
There is a total of 12 threatened, endangered, or candidate species on this species list.

Species on this list should be considered in an effects analysis for your project and could include 
species that exist in another geographic area. For example, certain fish may appear on the species 
list because a project could affect downstream species. Note that 3 of these species should be 
considered only under certain conditions.

IPaC does not display listed species or critical habitats under the sole jurisdiction of NOAA 
Fisheries , as USFWS does not have the authority to speak on behalf of NOAA and the 
Department of Commerce.

See the "Critical habitats" section below for those critical habitats that lie wholly or partially 
within your project area under this office's jurisdiction. Please contact the designated FWS office 
if you have questions.

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.

1

https://www.fisheries.noaa.gov/
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Mammals
NAME STATUS

Gray Bat Myotis grisescens
No critical habitat has been designated for this species.
This species only needs to be considered under the following conditions:

The project area includes potential gray bat habitat.
Species profile: https://ecos.fws.gov/ecp/species/6329
General project design guidelines:  

https://ecos.fws.gov/ipac/guideline/design/population/21/office/42431.pdf

Endangered

Indiana Bat Myotis sodalis
There is final critical habitat for this species. Your location is outside the critical habitat.
This species only needs to be considered under the following conditions:

The project area includes known 'summer 1' habitat.
Species profile: https://ecos.fws.gov/ecp/species/5949
General project design guidelines:  

https://ecos.fws.gov/ipac/guideline/design/population/1/office/42431.pdf

Endangered

Northern Long-eared Bat Myotis septentrionalis
No critical habitat has been designated for this species.
This species only needs to be considered under the following conditions:

The specified 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.

Species profile: https://ecos.fws.gov/ecp/species/9045
General project design guidelines:  

https://ecos.fws.gov/ipac/guideline/design/population/10043/office/42431.pdf

Threatened

Virginia Big-eared Bat Corynorhinus (=Plecotus) townsendii virginianus
There is final critical habitat for this species. Your location is outside the critical habitat.
Species profile: https://ecos.fws.gov/ecp/species/8369
General project design guidelines:  

https://ecos.fws.gov/ipac/guideline/design/population/27/office/42431.pdf

Endangered

https://ecos.fws.gov/ecp/species/6329
https://ecos.fws.gov/ipac/guideline/design/population/21/office/42431.pdf
https://ecos.fws.gov/ecp/species/5949
https://ecos.fws.gov/ipac/guideline/design/population/1/office/42431.pdf
https://ecos.fws.gov/ecp/species/9045
https://ecos.fws.gov/ipac/guideline/design/population/10043/office/42431.pdf
https://ecos.fws.gov/ecp/species/8369
https://ecos.fws.gov/ipac/guideline/design/population/27/office/42431.pdf
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Clams
NAME STATUS

Clubshell Pleurobema clava
Population: Wherever found; Except where listed as Experimental Populations
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/3789
General project design guidelines:  

https://ecos.fws.gov/ipac/guideline/design/population/352/office/42431.pdf

Endangered

Fanshell Cyprogenia stegaria
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/4822
General project design guidelines:  

https://ecos.fws.gov/ipac/guideline/design/population/368/office/42431.pdf

Endangered

Northern Riffleshell Epioblasma torulosa rangiana
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/527
General project design guidelines:  

https://ecos.fws.gov/ipac/guideline/design/population/374/office/42431.pdf

Endangered

Pink Mucket (pearlymussel) Lampsilis abrupta
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/7829
General project design guidelines:  

https://ecos.fws.gov/ipac/guideline/design/population/331/office/42431.pdf

Endangered

Purple Cat's Paw (=purple Cat's Paw Pearlymussel) Epioblasma obliquata 
obliquata

Population: Wherever found; Except where listed as Experimental Populations
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/5602
General project design guidelines:  

https://ecos.fws.gov/ipac/guideline/design/population/323/office/42431.pdf

Endangered

Rough Pigtoe Pleurobema plenum
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/6894
General project design guidelines:  

https://ecos.fws.gov/ipac/guideline/design/population/338/office/42431.pdf

Endangered

Sheepnose Mussel Plethobasus cyphyus
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/6903
General project design guidelines:  

https://ecos.fws.gov/ipac/guideline/design/population/7816/office/42431.pdf

Endangered

Snuffbox Mussel Epioblasma triquetra
No critical habitat has been designated for this species.

Endangered

https://ecos.fws.gov/ecp/species/3789
https://ecos.fws.gov/ipac/guideline/design/population/352/office/42431.pdf
https://ecos.fws.gov/ecp/species/4822
https://ecos.fws.gov/ipac/guideline/design/population/368/office/42431.pdf
https://ecos.fws.gov/ecp/species/527
https://ecos.fws.gov/ipac/guideline/design/population/374/office/42431.pdf
https://ecos.fws.gov/ecp/species/7829
https://ecos.fws.gov/ipac/guideline/design/population/331/office/42431.pdf
https://ecos.fws.gov/ecp/species/5602
https://ecos.fws.gov/ipac/guideline/design/population/323/office/42431.pdf
https://ecos.fws.gov/ecp/species/6894
https://ecos.fws.gov/ipac/guideline/design/population/338/office/42431.pdf
https://ecos.fws.gov/ecp/species/6903
https://ecos.fws.gov/ipac/guideline/design/population/7816/office/42431.pdf
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NAME STATUS

Species profile: https://ecos.fws.gov/ecp/species/4135

Critical habitats
THERE ARE NO CRITICAL HABITATS WITHIN YOUR PROJECT AREA UNDER THIS OFFICE'S 
JURISDICTION.

https://ecos.fws.gov/ecp/species/4135
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Biological Assessment and Evaluation

Daniel Boone National Forest

Rowan County, Kentucky 

PS1 - Facing West Along Old Road Bed Leading to Lake  DSC03595.jpg

PS1 - Facing West Along Old Road Bed Leading to Lake  DSC03595.jpg

PS2 - HA1 - Facing South - Sweetgum and Maple Dominant Canopy Slope DSC03593.jpg

Photographed by Third Rock Consultants, LLC Photo Log Page 1 of 12



Biological Assessment and Evaluation

Daniel Boone National Forest

Rowan County, Kentucky 

PS3 - HA2 - Facing North - Pine and Green Ash Snags outside of project corridor DSC03601.jpg

PS4 - HA2 - Facing South - Grass and Open Space in Picnic Area DSC03602.jpg

Photographed by Third Rock Consultants, LLC Photo Log Page 2 of 12



Biological Assessment and Evaluation

Daniel Boone National Forest

Rowan County, Kentucky 

PS5 - HA2 - Pine Slash Pile DSC03603.jpg

PS6 - HA2 - Three Large DBH Green Ash Snag Outside of Construction Easement DSC03677.jpg

Photographed by Third Rock Consultants, LLC Photo Log Page 3 of 12



Biological Assessment and Evaluation

Daniel Boone National Forest

Rowan County, Kentucky 

PS7 - HA3 - Facing Northwest - Pine Canopy and Cedar Understory DSC03609.jpg

PS8 - HA3 - Facing South - Pine Dominant Canopy with Cedar Understory DSC03608.jpg

Photographed by Third Rock Consultants, LLC Photo Log Page 4 of 12



Biological Assessment and Evaluation

Daniel Boone National Forest

Rowan County, Kentucky 

PS9 - HA3 - Facing Northwest - Trail Through Pines with Cedar Understory DSC03611.jpg

PS10 - HA4 - Facing Northwest - Understory and Groundcover of Exotic Invasives DSC03612.jpg

Photographed by Third Rock Consultants, LLC Photo Log Page 5 of 12



Biological Assessment and Evaluation

Daniel Boone National Forest

Rowan County, Kentucky 

PS11 - HA4 - Facing Northwest - Pine Canopy, Blackberry and J. Honeysuckle  Groundcover DSC03614.jpg

PS12 - Facing Northwest DSC03617.jpg

Photographed by Third Rock Consultants, LLC Photo Log Page 6 of 12



Biological Assessment and Evaluation

Daniel Boone National Forest

Rowan County, Kentucky 

PS13 - HA5 - Facing West - Pine on Ridgetop Paralelling Access Road DSC03621.jpg

PS14 - HA6 - Facing Northwest - Slope with Mature Oaks DSC03625.jpg

Photographed by Third Rock Consultants, LLC Photo Log Page 7 of 12



Biological Assessment and Evaluation

Daniel Boone National Forest

Rowan County, Kentucky 

PS15 - Roost Tree 1 - 10.3 Inch DBH Snag in Permanent Construction Easement DSC03680.jpg

PS16 - Facing Downstream from Head of Streams 4 and 5 -  DSC03682.jpg

Photographed by Third Rock Consultants, LLC Photo Log Page 8 of 12



Biological Assessment and Evaluation

Daniel Boone National Forest

Rowan County, Kentucky 

PS17 - HA7 - Facing West - Large Hemlocks Near Toe of Slope DSC03628.jpg

PS18 - HA8 - Facing Northwest - Dense Beech Sapling Understory on Creek Terrace DSC03631.jpg

Photographed by Third Rock Consultants, LLC Photo Log Page 9 of 12



Biological Assessment and Evaluation

Daniel Boone National Forest

Rowan County, Kentucky 

PS19 - Stream 6 - Upstream View DSC03632.jpg

PS20 - Stream 6 - Downstream View DSC03633.jpg

Photographed by Third Rock Consultants, LLC Photo Log Page 10 of 12



Biological Assessment and Evaluation

Daniel Boone National Forest

Rowan County, Kentucky 

PS21 - HA7 and HA 8 - Facing Northwest -Terrace of Stream 6 and Hemlock on Hillslope DSC03634.jpg

PS22 - Roost Tree 2 - 9.8 Inch DBH Snag Located in Temporary Construction Easement DSC03683.jpg

Photographed by Third Rock Consultants, LLC Photo Log Page 11 of 12



Biological Assessment and Evaluation

Daniel Boone National Forest

Rowan County, Kentucky 

PS23 - Stream 7 - Upstream View DSC03635.jpg

PS24 - Stream 7 - Downstream View DSC03636.jpg

Photographed by Third Rock Consultants, LLC Photo Log Page 12 of 12
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>

Revised 05/07/19 Adapted from USFWS Summer Survey Guidelines

THIRD ROCK CONSULTANTS, LLC 
PHASE I T&E SPECIES HABITAT ASSESSMENT

38.122554 -83.527276
HA 1 Forested South aspect hillslope

2 5 2

1 1 1

5 2 1

Few maternity roost size trees with zero visible snags.

Many live trees of habitable diameter with a few snags that have some broken limbs with cracks and
crevices.

Moderate quality habitat.

✔

✔

Lake/forest edges, roadway, trails, and streams.

KY19-051 Cave Run Lake Raw Water Intake 03/17/2020
0.24



>

Revised 05/07/19 Adapted from USFWS Summer Survey Guidelines

THIRD ROCK CONSULTANTS, LLC 
PHASE I T&E SPECIES HABITAT ASSESSMENT

38.123130 -83.528264
HA 2 Mixed diciduous forest at picnic area

5 3 3

1 1 2

3 4 3

Several live trees of maternity size. Several ash snags with tight bark outside of 50 foot easement.

There are a few broken limbs with cracks and crevices.

Moderate quality habitat.

✔

✔

Lake/forest edges, roadway, trails, and streams.

KY19-051 Cave Run Lake Raw Water Intake 03/17/2020
0.46



>

Revised 05/07/19 Adapted from USFWS Summer Survey Guidelines

THIRD ROCK CONSULTANTS, LLC 
PHASE I T&E SPECIES HABITAT ASSESSMENT

38.124484 -83.528334
HA 3 Pine canopy with scattered cedar understory

2 2 2

1 1 1

4 2 1

Dominated by live Pine. No snags visible.

Dominated by live Pine. No snags visible.

Poor quality.

✔

✔

Lake/forest edges, roadway, trails, and streams.

KY19-051 Cave Run Lake Raw Water Intake 03/17/2020
0..32



>

Revised 05/07/19 Adapted from USFWS Summer Survey Guidelines

THIRD ROCK CONSULTANTS, LLC 
PHASE I T&E SPECIES HABITAT ASSESSMENT

38.125038 -83.528795
HA 4 Scattered midstory trees with dense invasive ground cover

1 2 1

1 1 1

5 1 1

None.

There are a few scattered, living trees.

Poor quality. Multiflora rose, Japanese honeysuckle, and blackberry dominant.

✔

✔

Lake/forest edges, roadway, trails, and streams.

KY19-051 Cave Run Lake Raw Water Intake 03/17/2020
0.24



>

Revised 05/07/19 Adapted from USFWS Summer Survey Guidelines

THIRD ROCK CONSULTANTS, LLC 
PHASE I T&E SPECIES HABITAT ASSESSMENT

38.125321 -83.530628
HA 5 Pine canopy with open understory

1 3 3

1 1 1

5 2 1

All live pine. There are several live maternity sized trees.

All live Pine. No snags visible.

Poor quality.

✔

✔

Lake/forest edges, roadway, trails, and streams.

KY19-051 Cave Run Lake Raw Water Intake 03/17/2020
0.44



>

Revised 05/07/19 Adapted from USFWS Summer Survey Guidelines

THIRD ROCK CONSULTANTS, LLC 
PHASE I T&E SPECIES HABITAT ASSESSMENT

38.125944 -83.533227
HA 6 North facing slope with Mature Oaks

2 2 3

1 1 1

2 3 2

Many live trees of maturity size. One oak snag (10.3 DBH) with loose bark and cracks located within the 30ft
permanent easement.

Many live trees of roosting size.

Moderate quality habitat.

✔

✔

Lake/forest edges, roadway, trails, and streams.

KY19-051 Cave Run Lake Raw Water Intake 3/17/2020
0.42



>

Revised 05/07/19 Adapted from USFWS Summer Survey Guidelines

THIRD ROCK CONSULTANTS, LLC 
PHASE I T&E SPECIES HABITAT ASSESSMENT

38.126475 -83.534030
HA 7 Hemlock near toe of slope of Carey Br.valley

1 2 4

1 1 1

1 2 3

Dominated by Hemlock of maternity roost size. All living with tight bark.

Several live trees of habitable diameter. No visible snags.

Poor quality.

✔

✔

Lake/forest edges, roadway, trails, and streams.

KY19-051 Cave Run Lake Raw Water Intake 03/17/2020
0.25



>

Revised 05/07/19 Adapted from USFWS Summer Survey Guidelines

THIRD ROCK CONSULTANTS, LLC 
PHASE I T&E SPECIES HABITAT ASSESSMENT

38.126679 -83.534351
HA 8 Forest on terrace of Carey Branch

5 3 1

1 1 1

3 3 1

One river birch snag (9.8 DBH) with loose bark, cracks and crevices located within the 50 ft temporary
construction easement (15 - 25 feet on south side of centerline).

Many live trees of secondary roost size with no snags.

Poor quality habitat.

✔

✔

Lake/forest edges, roadway, trails, and streams.

KY19-051 Cave Run Lake Raw Water Intake 03/17/2020
0.27



Prepared for Eclipse Engineers, PLLC 
Prepared by Third Rock Consultants, LLC June 11, 2020 

KY17-048B / BAE Report 06-11-20 

APPENDIX E 
NLEB MA VERIFICATION 



March 27, 2020

United States Department of the Interior
FISH AND WILDLIFE SERVICE

Kentucky Ecological Services Field Office
J C Watts Federal Building, Room 265

330 West Broadway
Frankfort, KY 40601-8670

Phone: (502) 695-0468 Fax: (502) 695-1024
http://www.fws.gov/frankfort/

In Reply Refer To: 
Consultation Code: 04EK1000-2020-TA-0734 
Event Code: 04EK1000-2020-E-02245 
Project Name: KY19-051 Cave Run Lake Water Intake 

Subject: Verification letter for the 'KY19-051 Cave Run Lake Water Intake' project under the 
January 5, 2016, Programmatic Biological Opinion on Final 4(d) Rule for the 
Northern Long-eared Bat and Activities Excepted from Take Prohibitions.

Dear Ryan McGregor:

The U.S. Fish and Wildlife Service (Service) received on March 27, 2020 your effects 
determination for the 'KY19-051 Cave Run Lake Water Intake' (the Action) using the northern 
long-eared bat (Myotis septentrionalis) key within the Information for Planning and Consultation 
(IPaC) system. This IPaC key assists users in determining whether a Federal action is consistent 
with the activities analyzed in the Service’s January 5, 2016, Programmatic Biological Opinion 
(PBO). The PBO addresses activities excepted from "take"[1] prohibitions applicable to the 
northern long-eared bat under the Endangered Species Act of 1973 (ESA) (87 Stat.884, as 
amended; 16 U.S.C. 1531 et seq.).

Based upon your IPaC submission, the Action is consistent with activities analyzed in the PBO. 
The Action may affect the northern long-eared bat; however, any take that may occur as a result 
of the Action is not prohibited under the ESA Section 4(d) rule adopted for this species at 50 
CFR §17.40(o). Unless the Service advises you within 30 days of the date of this letter that your 
IPaC-assisted determination was incorrect, this letter verifies that the PBO satisfies and 
concludes your responsibilities for this Action under ESA Section 7(a)(2) with respect to the 
northern long-eared bat.

Please report to our office any changes to the information about the Action that you submitted in 
IPaC, the results of any bat surveys conducted in the Action area, and any dead, injured, or sick 
northern long-eared bats that are found during Action implementation. If the Action is not 
completed within one year of the date of this letter, you must update and resubmit the 
information required in the IPaC key.

http://www.fws.gov/frankfort/
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▪
▪
▪
▪
▪
▪
▪

▪
▪
▪
▪

This IPaC-assisted determination allows you to rely on the PBO for compliance with ESA 
Section 7(a)(2) only for the northern long-eared bat. It does not apply to the following ESA- 
protected species that also may occur in the Action area:

Clubshell, Pleurobema clava (Endangered)
Fanshell, Cyprogenia stegaria (Endangered)
Gray Bat, Myotis grisescens (Endangered)
Indiana Bat, Myotis sodalis (Endangered)
Northern Riffleshell, Epioblasma torulosa rangiana (Endangered)
Pink Mucket (pearlymussel), Lampsilis abrupta (Endangered)
Purple Cat's Paw (=purple Cat's Paw Pearlymussel), Epioblasma obliquata obliquata 
(Endangered)
Rough Pigtoe, Pleurobema plenum (Endangered)
Sheepnose Mussel, Plethobasus cyphyus (Endangered)
Snuffbox Mussel, Epioblasma triquetra (Endangered)
Virginia Big-eared Bat, Corynorhinus (=Plecotus) townsendii virginianus (Endangered)

If the Action may affect other federally listed species besides the northern long-eared bat, a 
proposed species, and/or designated critical habitat, additional consultation between you and this 
Service office is required. If the Action may disturb bald or golden eagles, additional 
coordination with the Service under the Bald and Golden Eagle Protection Act is recommended.

________________________________________________ 

[1]Take means to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to
attempt to engage in any such conduct [ESA Section 3(19)].
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Action Description
You provided to IPaC the following name and description for the subject Action.

1. Name

KY19-051 Cave Run Lake Water Intake

2. Description

The following description was provided for the project 'KY19-051 Cave Run Lake Water Intake':

Proposed construction of a raw water intake (RWI) and associated 
structures on Cave Run Lake in Rowan County, Kentucky. In addition to the 
proposed RWI, a 
raw water line, new treatment plant, water line to a new water tower, and access 
road to the 
new tower (900 feet) are proposed. The proposed water lines will extend 
approximately 
10,600 feet,

Approximate location of the project can be viewed in Google Maps: https://www.google.com/ 
maps/place/38.12957934743042N83.54010060516039W

Determination Key Result

This Federal Action may affect the northern long-eared bat in a manner consistent with the 
description of activities addressed by the Service’s PBO dated January 5, 2016. Any taking that 
may occur incidental to this Action is not prohibited under the final 4(d) rule at 50 CFR 

https://www.google.com/maps/place/38.12957934743042N83.54010060516039W
https://www.google.com/maps/place/38.12957934743042N83.54010060516039W
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§17.40(o). Therefore, the PBO satisfies your responsibilities for this Action under ESA Section
7(a)(2) relative to the northern long-eared bat.

Determination Key Description: Northern Long-eared Bat 4(d) Rule

This key was last updated in IPaC on May 15, 2017. Keys are subject to periodic revision.

This key is intended for actions that may affect the threatened northern long-eared bat.

The purpose of the key for Federal actions is to assist determinations as to whether proposed 
actions are consistent with those analyzed in the Service’s PBO dated January 5, 2016.

Federal actions that may cause prohibited take of northern long-eared bats, affect ESA-listed 
species other than the northern long-eared bat, or affect any designated critical habitat, require 
ESA Section 7(a)(2) consultation in addition to the use of this key. Federal actions that may 
affect species proposed for listing or critical habitat proposed for designation may require a 
conference under ESA Section 7(a)(4).
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1.

2.

3.

4.

5.

6.

Determination Key Result
This project may affect the threatened Northern long-eared bat; therefore, consultation with the 
Service pursuant to Section 7(a)(2) of the Endangered Species Act of 1973 (87 Stat.884, as 
amended; 16 U.S.C. 1531 et seq.) is required. However, based on the information you provided, 
this project may rely on the Service’s January 5, 2016, Programmatic Biological Opinion on 
Final 4(d) Rule for the Northern Long-Eared Bat and Activities Excepted from Take Prohibitions 
to fulfill its Section 7(a)(2) consultation obligation.

Qualification Interview
Is the action authorized, funded, or being carried out by a Federal agency?
Yes

Have you determined that the proposed action will have “no effect” on the northern long- 
eared bat? (If you are unsure select "No")
No

Will your activity purposefully Take northern long-eared bats?
No

Is the project action area located wholly outside the White-nose Syndrome Zone?
Automatically answered
No

Is the project action area located within 0.25 miles of a known northern long-eared bat 
hibernaculum? 
Note: The map queried for this question contains proprietary information and cannot be displayed. If you need 
additional information, please contact your State wildlife agency

Automatically answered
No

Is the project action area located within 150 feet of a known occupied northern long-eared 
bat maternity roost tree? 
Note: The map queried for this question contains proprietary information and cannot be displayed. If you need 
additional information, please contact your State wildlife agency

Automatically answered
No
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Project Questionnaire
If the project includes forest conversion, report the appropriate acreages below. 
Otherwise, type ‘0’ in questions 1-3.

1. Estimated total acres of forest conversion:
18.80

2. If known, estimated acres of forest conversion from April 1 to October 31
0

3. If known, estimated acres of forest conversion from June 1 to July 31
0

If the project includes timber harvest, report the appropriate acreages below. 
Otherwise, type ‘0’ in questions 4-6.

4. Estimated total acres of timber harvest
0

5. If known, estimated acres of timber harvest from April 1 to October 31
0

6. If known, estimated acres of timber harvest from June 1 to July 31
0

If the project includes prescribed fire, report the appropriate acreages below. 
Otherwise, type ‘0’ in questions 7-9.

7. Estimated total acres of prescribed fire
0

8. If known, estimated acres of prescribed fire from April 1 to October 31
0

9. If known, estimated acres of prescribed fire from June 1 to July 31
0

If the project includes new wind turbines, report the megawatts of wind capacity 
below. Otherwise, type ‘0’ in question 10.
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10. What is the estimated wind capacity (in megawatts) of the new turbine(s)?
0
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TECHNICAL MEMORANDUM 

Prepared for: Alex Godsey, PE 

  Eclipse Engineers, PLLC 

 

Prepared by: James Storm, Project Ecologist   

 

Subject:  Waters of the U.S. Delineation 

  Cave Run Lake Raw Water Intake 

  Morehead, Rowan County, Kentucky    

 

Submitted: May 6, 2020 

 

 

BACKGROUND 

 

The Morehead Utility Plant Board has contracted with Eclipse Engineers, PLLC (Eclipse) for the 
proposed construction of a raw water intake (RWI) and associated structures on Cave Run Lake in 

Rowan County, Kentucky.  Eclipse has, in turn, asked Third Rock Consultants, LLC (Third Rock) to 

conduct a Waters of the U.S. Delineation in support of the project. This memorandum documents 

the findings and conclusions of Third Rock’s Waters of the U.S. Delineation sufficient for submittal to 

the United States Army Corps of Engineers (USACE) with a request for Jurisdictional Determination. 

 

PROJECT DESCRIPTION  

 

In addition to the proposed RWI, a raw water line, a new treatment plant, a water line to a new 

water tower, and an access road to the new tower (900 feet) are proposed. The proposed water 

lines will extend approximately 10,600 feet, a portion of which will cross United States Forest Service 

(USFS) Daniel Boone National Forest (DBNF) and USACE property located in the Cumberland 

Ranger District. The approximate midpoint coordinates for the project are Latitude 38.1268°, 

Longitude -83.5357°, and are within the Indian Creek – Licking River watershed. For purposes of this 

memorandum, “survey area” is defined as the proposed disturbance limits of the proposed RWI and 

tank, and 50-ft-wide corridor (30-ft of permanent construction easement buffered by temporary 

construction easement out to 50-ft) along the raw water line, transmission lines, and tank access 

road, as illustrated on the vicinity map included as Appendix A. 

 

METHODOLOGY 

 

Field reconnaissance was conducted on March 17 and 18, 2020 by Third Rock’s James Storm and 

Kenton Hall. Rainfall data reported near Morehead indicates 0.24" precipitation on the two (2) days 

prior to the February 17th field visit. Prior to conducting field reconnaissance, detailed aerial, USGS 

topographic, and National Wetlands Inventory (NWI) mapping were reviewed for the survey area. 
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All work was completed in accordance with the USACE Wetland Delineation: Eastern Mountains and 

Piedmont Region, USACE Regulatory Guidance Letter 05-05, and U.S. Environmental Protection 

Agency Rapid Bioassessment Protocols (RBP) as appropriate.  Routine wetland delineation 

methodology was used. Waters of the US were located with a Trimble GPS (Exhibits 1 and 2, 

Appendix B), recorded on RBP field data sheets and wetland determination forms (Appendix C), 

and photographed (Photo Log, Appendix D). 

 

SITE DESCRIPTION 

 

Land use within the survey area is comprised of USFS and USACE lands and private properties, with 

reaches of the survey area falling within the right-of-way of existing roads. Vegetation is 

predominantly fescue along roadways with a mix of American beech (Fagus grandfolia), maple species 

(Acer sp.), eastern red cedar (Juniperus virginiana), large oaks (Quercus sp.), and pine (Pinus sp.) 

dominating upland canopies.  Near, and within, the riparian of streams and Cave Run Lake are sweet 

gum (Liquidambar styraciflua), red maple (Acer rubrum), green ash (Fraxinus pennsylvanica), American 

sycamore (Platanus occidentalis), black cherry (Prunus serotina), river birch (Betula nigra), eastern 

hemlock (Tsuga canadensis), and American beech. The RWI is located within the 100-year floodplain 

and the mapped NWI wetland of Cave Run Lake. No additional 100-year floodplains or NWI 

wetlands are located within the survey area.  

 

Streams 

 

Fourteen Streams were identified within or immediately adjacent to the survey area: one (1) 

ephemeral stream located along an abandoned boat ramp near Cave Run Lake; Carey Branch 

(intermittent) and three (3) of its unnamed tributaries (one intermittent and two ephemeral); seven 

(7) unnamed ephemerals of Triplett Creek; and two (2) isolated ephemeral streams located within 

the watershed of Carey Branch.  

 

• Stream 1 is an ephemeral stream, on USACE property, located within a ditch paralleling an 

abandoned boat-launch ramp on the north shore of Cave Run Lake. Stream 1 enters a culvert 

at its downstream end, the outfall of which is located outside of the survey area. Stream 1 

flows into Cave Run Lake.  

 

• Streams 2 and 3 are ephemeral streams, on USACE property, which flow westward, 

paralleling KY-801. Stream 3 is a tributary to Stream 2, both streams are unnamed tributaries 

to Carey Branch. 

 

• Streams 4 and 5 are steep ephemeral streams, on USFS property, located on the north facing 

slope of the Carey Branch stream valley. Both streams have a well-defined bed and bank along 

the steep valley slope but lose definition at the valley bottom and do not make a surface 

connection to Carey Branch.  

 

• Stream 6 (Carey Branch) is an intermittent stream, on USFS property, which flows westward 

toward its confluence with Licking River. Stream 6 is the receiving stream of three (3) of the 

survey areas unnamed tributaries; Streams 2, 3, and 7. 
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• Stream 7 is an unnamed intermittent stream, on USFS property, which flows southward 

through the survey area toward its confluence with Carey Branch.  

 

• Streams 8 through 14 are ephemeral streams which flow westward toward their eventual 

confluence with Triplett Creek. All seven streams are located on private property. Stream 14 

is located a few feet outside of the survey area.  

 

The approximate dimensions of each stream reach assessed, as well as corresponding RBP scores and 

ratings, are summarized in Table 1. 

 

Table 1.  Stream Summary 

 

Stream ID 

Stream 

Type 

Property 

Owner 

Width 

(ft) 

Depth 

(ft) 

RBP 

Score Rating1 

Stream 1 Ephemeral USACE 1.5 0.5 60 Poor 

Stream 2 Ephemeral USACE 1.5 2.0 73 Poor 

Stream 3 Ephemeral USACE 1.5 1.0 67 Poor 

Stream 4 Ephemeral USFS 1.5 1.5 82 Poor 

Stream 5 Ephemeral USFS 1.0 1.5 103 Poor 

Stream 6 Intermittent USFS 12.0 2.5 131 Fair 

Stream 7 Intermittent USFS 10.0 3.0 112 Poor 

Stream 8 Ephemeral Private 1.5 1.0 94 Poor 

Stream 9 Ephemeral Private 1.5 1.5 99 Poor 

Stream 10 Ephemeral Private 2.0 1.0 111 Poor 

Stream 11 Ephemeral Private 0.5 0.5 97 Poor 

Stream 12 Ephemeral Private 2.0 1.0 114 Poor 

Stream 13 Ephemeral Private 2.5 1.0 97 Poor 

Stream 14 Ephemeral Private 0.5 1.0 73 Poor 

             1
Headwater (<5.0 mi2 watershed); Mountain Bioregion 

 

Wetlands and Ponds 

 

Approximately 0.01 acres of Cave Run Lake is located within a mapped NWI wetland and 100-year 

floodplain. No additional mapped NWI wetlands or 100-year floodplains are within the survey area. 

One (1) wetland was delineated within the survey area and is referred to herein and on project 

exhibits as Wetland A. Two (2) locations that showed signs of wetland hydrology were examined 

(see Non-Wetlands A and B, Appendix C), but were deemed to not be wetlands due to lack of 

hydric soil or a combination of non-hydric soil and lack of hydrophytic vegetation. 

 

• Wetland A is a small, precipitation fed, emergent man-made wetland dominated by cattails (Typha 

sp.) and is partially located within the survey area. Wetland A is part of a complex of several man-

made wetlands and is connected to the additional wetlands via an underground pipe. The buried 

pipe is located within the survey area.  Waters from Wetland A eventually flow from the wetland 

complex via an ephemeral channel (outside the survey area) into Carey Branch. 
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RESULTS AND CONCLUSIONS 

 

Waters of the U.S. delineated within the 30-ft permanent construction easement are summarized in 

Table 2 and presented on the Preliminary Jurisdictional Determination Form (PJD) in Appendix E. 

Because impacts to streams within the temporary construction easement can be avoided, only 

impacts occurring within the 30-ft permanent construction easement corridor are included. Streams 

within the 30-ft permanent construction easement that do not meet the definition of jurisdictional 

waters, as defined in the Navigable Waters Protection Rule (to become effective June 22, 2020), are 

summarized in Table 3. 

 

Table 2.  Waters of the U.S. 

 

Stream /  

Wetland ID Latitude Longitude 

Cowardin 

Class 

Estimated 

Amount1 Receiving Water 

Stream 6 

(Carey Branch) 38.126673 -83.534680 R4 43.1 Licking River 

Stream 7 38.126773 -83.535743 R4 30.6 Carey Branch 

Cave Run Lake 38.122347 -83.527047 L1UBHh 0.01 Licking River 
1 Length / acreage within the 30-ft permanent construction easement calculated using ArcMAP GIS and survey coordinates. 

 

Table 3.  Non-Jurisdictional Waters 

 

Stream /  

Wetland ID Latitude Longitude 

Cowardin 

Class 

Estimated 

Amount1 Receiving Water 

Stream 1 38.122678 -83.527822 R6 212.0 Cave Run Lake 

Stream 2 38.123611 -83.528300 R6 24.4 Carey Branch 

Stream 3 38.123558 -83.528134 R6 24.7 Stream 2 

Stream 4 38.126542 -83.534166 R6 46.3 None 

Stream 5 38.126610 -83.534164 R6 51.3 None 

Stream 8 38.133604 -83.539235 R6 208.6 Stream 9 

Stream 9 38.133955 -83.538921 R6 1.2 UNT to Triplett Creek 

Stream 10 38.134698 -83.538575 R6 0.0 UNT to Triplett Creek 

Stream 11 38.135675 -83.537460 R6 7.3 Stream 12 

Stream 12 38.135829 -83.537292 R6 16.9 UNT to Triplett Creek 

Stream 13 38.136319 -83.536457 R6 24.8 UNT to Triplett Creek 

Stream 14 38.136167 -83.533336 R6 0.0 UNT to Triplett Creek 

Wetland A 38.1205709 -83.532832 PEM 0.01 

Unnamed Man-made 

Wetlands to Carey Branch 
1 Length / acreage within the 30-ft permanent construction easement calculated using ArcMAP GIS and survey coordinates. 
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LAT LONG

Perennial

OPTIMAL SUBOPTIMAL

Ephemeral

MARGINAL POOR

Little or no enlargement of islands 

or point bars and less than 5% of 

the bottom affected by sediment 

deposition.

Some new increase in bar 

formation, mostly from gravel, sand 

or fine sediment; 5-30% of the 

bottom affected; slight deposition 

in pools.

Moderate deposition of new 

gravel, sand or fine sediment on 

old and new bars; 30-50% of 

the bottom affected; sediment 

deposits at obstructions, 

constrictions, and bends; 

moderate deposition of pools 

prevalent.
Score

CONDITION CATEGORY

Intermittent

HABITAT
PARAMETER

STREAM TYPE:

INVESTIGATOR(S)

STREAM SIZE:

Width (Ft)

Depth (Ft)

Reach (Ft)

5. Channel Flow Status Water reaches base of both lower 

banks, and minimal amount of 

channel substrate is exposed.

Water fills > 75% of the available 

channel; or <25% of channel 

substrate is exposed.

Water fills 25-75% of the 

available channel, and/or riffle 

substrates are mostly exposed.
Score

6. Channel Alteration Channelization or dredging absent 

or minimal; stream with normal 

pattern.

Some channelization present, 

usually in areas of bridge 

abutments; evidence of past 

channelization, i.e., dredging, 

(greater than past 20 yr) may be 

present, but recent channelization 

is not present.

Channelization may be 

extensive; embankments or 

shoring structures present on 

both banks; and 40 to 80% of 

stream reach channelized and 

disrupted.

Very little water in channel and 

mostly present as standing pools.

Banks shored with gabion or 

cement; over 80% of the stream 

reach channelized and disrupted.  

Instream habitat greatly altered or 

removed entirely.

Occurrence of riffles infrequent; 

distance between riffles divided by 

the width of the stream is between 

7 to 15.

Occasional riffle or bend; 

bottom contours provide some 

habitat; distance between riffles 

divided by the width of the 

stream is between 15 to 25.

Generally all flat water or shallow 

riffles; poor habitat; distance 

between riffles divided by the 

width of the stream is a ration of 

> 25.

Score
7. Frequency of Riffles

(or Bends)

Gravel, cobble, and boulder 

particles are 25-50% surrounded by 

fine sediment.

Gravel, cobble, and boulder 

particles are 50-75% 

surrounded by fine sediment.

Score

Gravel, cobble, and boulder 

particles are more than 75% 

surrounded by fine sediment.

2. Embeddedness Gravel, cobble, and boulder 

particles are 0-25% surrounded by 

fine sediment.  Layering of cobble 

provides diversity of niche space.

Score

3. Velocity /

Depth Regime

All four velocity/depth regimes 

present (slow-deep, slow-shallow, 

fast-deep, fast-shallow).  (Slow is < 

0.3 m/s, deep is > 0.5 m.)

Only 3 of the 4 regimes present (if 

fast-shallow is missing, score lower 

than if missing other regimes).

Only 2 of the 4 habitat regimes 

present (if fast-shallow or slow-

shallow are missing, score low).

Dominated by 1 velocity/depth 

regime (usually slow-deep).

Score
4. Sediment Deposition

Occurrence of riffles relatively 

frequent; ratio of distance between 

riffles divided by width of the 

stream < 7:1 (generally 5 to 7); 

variety of habitat is key.  In 

streams where riffles are 

continuous, placement of boulders 

or other large, natural obstruction 

is important.

Heavy deposits of fine material, 

increased bar development; more 

than 50% of the bottom changing 

frequently; pools almost absent 

due to substantial sediment 

deposition.

20-40% mix of stable habitat;

habitat availability less than 

desirable; substrate frequently 

disturbed or removed.

1. Epifaunal Substrate /

Available Cover

Greater than 70% of substrate 

favorable for epifaunal colonization 

and fish cover; mix of snags, 

submerged logs, undercut banks, 

cobble or other stable habitat and 

at stage to allow full colonization 

potential (i.e., logs/snags that are 

not new fall and not transient.)

40-70% mix of stable habitat; well

suited for full colonization 

potential; adequate habitat for 

maintenance of populations; 

presence of additional substrate in 

the form of new fall, but not yet 

prepared for colonization (may rate 

at high end of scale).

Less than 20% stable habitat; lack 

of habitat is obvious; substrate 

unstable or lacking.

Score
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REMARKS / NOTES:

Width of riparian zone <6 meters: 

little or no riparian vegetation due 

to human activities.

LB Score
RB Score

9. Vegetative Protection 

LB Score

REACH Page 2 of 2

Moderately stable; infrequent, small 

areas of erosion mostly healed 

over.  5-30% of bank in reach has 

areas of erosion.

Moderately unstable; 30-60% of 

bank in reach has areas of 

erosion; high erosion potential 

during floods.

Unstable; many eroded areas; 

"raw" areas frequent along 

straight sections and bends; 

obvious bank sloughing; 60-100% 

of bank has erosional scars.

Total Score

10. Riparian Vegetative

Zone Width 

Width of riparian zone >18 

meters; human activities (i.e., 

parking lots, roadbeds, clear-cuts, 

lawns, or crops) have not 

impacted zone.

Width of riparian zone 12-18 

meters; human activities have 

impacted zone only minimally.

Width of riparian zone 6-12 

meters; human activities have 

impacted zone a great deal.

OPTIMAL SUBOPTIMAL MARGINAL

RB Score

LB Score

POOR

More than 90% of the streambank 

surfaces and immediate riparian 

zone covered by native vegetation, 

including trees, understory shrubs, 

or non-woody macrophytes; 

vegetative disruption through 

grazing or mowing minimal or not 

evident; almost all plants allowed 

to grow naturally.

70-90% of the streambank surfaces

covered by native vegetation, but 

one class of plants is not well-

represented; disruption evident but 

not affecting full plant growth 

potential to any great extent; more 

than one-half of the potential plant 

stubble height remaining.

50-70% of the streambank

surfaces covered by vegetation; 

disruption obvious; patches of 

bare soil or closely cropped 

vegetation common; less than 

one-half of the potential plant 

stubble height remaining.

Less than 50% of the streambank 

surfaces covered by vegetation; 

disruption of streambank 

vegetation is very high; vegetation 

has been removed to 5 

centimeters or less in average 

stubble height.

RB Score

8. Bank Stability

Banks stable; evidence of erosion 

or bank failure absent or minimal; 

little potential for future problems.  

< 5% of bank affected.
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LAT LONG

Perennial

OPTIMAL SUBOPTIMAL

Ephemeral

MARGINAL POOR

Little or no enlargement of islands 

or point bars and less than 5% of 

the bottom affected by sediment 

deposition.

Some new increase in bar 

formation, mostly from gravel, sand 

or fine sediment; 5-30% of the 

bottom affected; slight deposition 

in pools.

Moderate deposition of new 

gravel, sand or fine sediment on 

old and new bars; 30-50% of 

the bottom affected; sediment 

deposits at obstructions, 

constrictions, and bends; 

moderate deposition of pools 

prevalent.
Score

CONDITION CATEGORY

Intermittent

HABITAT
PARAMETER

STREAM TYPE:

INVESTIGATOR(S)

STREAM SIZE:

Width (Ft)

Depth (Ft)

Reach (Ft)

5. Channel Flow Status Water reaches base of both lower 

banks, and minimal amount of 

channel substrate is exposed.

Water fills > 75% of the available 

channel; or <25% of channel 

substrate is exposed.

Water fills 25-75% of the 

available channel, and/or riffle 

substrates are mostly exposed.
Score

6. Channel Alteration Channelization or dredging absent 

or minimal; stream with normal 

pattern.

Some channelization present, 

usually in areas of bridge 

abutments; evidence of past 

channelization, i.e., dredging, 

(greater than past 20 yr) may be 

present, but recent channelization 

is not present.

Channelization may be 

extensive; embankments or 

shoring structures present on 

both banks; and 40 to 80% of 

stream reach channelized and 

disrupted.

Very little water in channel and 

mostly present as standing pools.

Banks shored with gabion or 

cement; over 80% of the stream 

reach channelized and disrupted.  

Instream habitat greatly altered or 

removed entirely.

Occurrence of riffles infrequent; 

distance between riffles divided by 

the width of the stream is between 

7 to 15.

Occasional riffle or bend; 

bottom contours provide some 

habitat; distance between riffles 

divided by the width of the 

stream is between 15 to 25.

Generally all flat water or shallow 

riffles; poor habitat; distance 

between riffles divided by the 

width of the stream is a ration of 

> 25.

Score
7. Frequency of Riffles

(or Bends)

Gravel, cobble, and boulder 

particles are 25-50% surrounded by 

fine sediment.

Gravel, cobble, and boulder 

particles are 50-75% 

surrounded by fine sediment.

Score

Gravel, cobble, and boulder 

particles are more than 75% 

surrounded by fine sediment.

2. Embeddedness Gravel, cobble, and boulder 

particles are 0-25% surrounded by 

fine sediment.  Layering of cobble 

provides diversity of niche space.

Score

3. Velocity /

Depth Regime

All four velocity/depth regimes 

present (slow-deep, slow-shallow, 

fast-deep, fast-shallow).  (Slow is < 

0.3 m/s, deep is > 0.5 m.)

Only 3 of the 4 regimes present (if 

fast-shallow is missing, score lower 

than if missing other regimes).

Only 2 of the 4 habitat regimes 

present (if fast-shallow or slow-

shallow are missing, score low).

Dominated by 1 velocity/depth 

regime (usually slow-deep).

Score
4. Sediment Deposition

Occurrence of riffles relatively 

frequent; ratio of distance between 

riffles divided by width of the 

stream < 7:1 (generally 5 to 7); 

variety of habitat is key.  In 

streams where riffles are 

continuous, placement of boulders 

or other large, natural obstruction 

is important.

Heavy deposits of fine material, 

increased bar development; more 

than 50% of the bottom changing 

frequently; pools almost absent 

due to substantial sediment 

deposition.

20-40% mix of stable habitat;

habitat availability less than 

desirable; substrate frequently 

disturbed or removed.

1. Epifaunal Substrate /

Available Cover

Greater than 70% of substrate 

favorable for epifaunal colonization 

and fish cover; mix of snags, 

submerged logs, undercut banks, 

cobble or other stable habitat and 

at stage to allow full colonization 

potential (i.e., logs/snags that are 

not new fall and not transient.)

40-70% mix of stable habitat; well

suited for full colonization 

potential; adequate habitat for 

maintenance of populations; 

presence of additional substrate in 

the form of new fall, but not yet 

prepared for colonization (may rate 

at high end of scale).

Less than 20% stable habitat; lack 

of habitat is obvious; substrate 

unstable or lacking.

Score
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REMARKS / NOTES:

Width of riparian zone <6 meters: 

little or no riparian vegetation due 

to human activities.

LB Score
RB Score

9. Vegetative Protection 

LB Score

REACH Page 2 of 2

Moderately stable; infrequent, small 

areas of erosion mostly healed 

over.  5-30% of bank in reach has 

areas of erosion.

Moderately unstable; 30-60% of 

bank in reach has areas of 

erosion; high erosion potential 

during floods.

Unstable; many eroded areas; 

"raw" areas frequent along 

straight sections and bends; 

obvious bank sloughing; 60-100% 

of bank has erosional scars.

Total Score

10. Riparian Vegetative

Zone Width 

Width of riparian zone >18 

meters; human activities (i.e., 

parking lots, roadbeds, clear-cuts, 

lawns, or crops) have not 

impacted zone.

Width of riparian zone 12-18 

meters; human activities have 

impacted zone only minimally.

Width of riparian zone 6-12 

meters; human activities have 

impacted zone a great deal.

OPTIMAL SUBOPTIMAL MARGINAL

RB Score

LB Score

POOR

More than 90% of the streambank 

surfaces and immediate riparian 

zone covered by native vegetation, 

including trees, understory shrubs, 

or non-woody macrophytes; 

vegetative disruption through 

grazing or mowing minimal or not 

evident; almost all plants allowed 

to grow naturally.

70-90% of the streambank surfaces

covered by native vegetation, but 

one class of plants is not well-

represented; disruption evident but 

not affecting full plant growth 

potential to any great extent; more 

than one-half of the potential plant 

stubble height remaining.

50-70% of the streambank

surfaces covered by vegetation; 

disruption obvious; patches of 

bare soil or closely cropped 

vegetation common; less than 

one-half of the potential plant 

stubble height remaining.

Less than 50% of the streambank 

surfaces covered by vegetation; 

disruption of streambank 

vegetation is very high; vegetation 

has been removed to 5 

centimeters or less in average 

stubble height.

RB Score

8. Bank Stability

Banks stable; evidence of erosion 

or bank failure absent or minimal; 

little potential for future problems.  

< 5% of bank affected.
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LAT LONG

Perennial

OPTIMAL SUBOPTIMAL

Ephemeral

MARGINAL POOR

Little or no enlargement of islands 

or point bars and less than 5% of 

the bottom affected by sediment 

deposition.

Some new increase in bar 

formation, mostly from gravel, sand 

or fine sediment; 5-30% of the 

bottom affected; slight deposition 

in pools.

Moderate deposition of new 

gravel, sand or fine sediment on 

old and new bars; 30-50% of 

the bottom affected; sediment 

deposits at obstructions, 

constrictions, and bends; 

moderate deposition of pools 

prevalent.
Score

CONDITION CATEGORY

Intermittent

HABITAT
PARAMETER

STREAM TYPE:

INVESTIGATOR(S)

STREAM SIZE:

Width (Ft)

Depth (Ft)

Reach (Ft)

5. Channel Flow Status Water reaches base of both lower 

banks, and minimal amount of 

channel substrate is exposed.

Water fills > 75% of the available 

channel; or <25% of channel 

substrate is exposed.

Water fills 25-75% of the 

available channel, and/or riffle 

substrates are mostly exposed.
Score

6. Channel Alteration Channelization or dredging absent 

or minimal; stream with normal 

pattern.

Some channelization present, 

usually in areas of bridge 

abutments; evidence of past 

channelization, i.e., dredging, 

(greater than past 20 yr) may be 

present, but recent channelization 

is not present.

Channelization may be 

extensive; embankments or 

shoring structures present on 

both banks; and 40 to 80% of 

stream reach channelized and 

disrupted.

Very little water in channel and 

mostly present as standing pools.

Banks shored with gabion or 

cement; over 80% of the stream 

reach channelized and disrupted.  

Instream habitat greatly altered or 

removed entirely.

Occurrence of riffles infrequent; 

distance between riffles divided by 

the width of the stream is between 

7 to 15.

Occasional riffle or bend; 

bottom contours provide some 

habitat; distance between riffles 

divided by the width of the 

stream is between 15 to 25.

Generally all flat water or shallow 

riffles; poor habitat; distance 

between riffles divided by the 

width of the stream is a ration of 

> 25.

Score
7. Frequency of Riffles

(or Bends)

Gravel, cobble, and boulder 

particles are 25-50% surrounded by 

fine sediment.

Gravel, cobble, and boulder 

particles are 50-75% 

surrounded by fine sediment.

Score

Gravel, cobble, and boulder 

particles are more than 75% 

surrounded by fine sediment.

2. Embeddedness Gravel, cobble, and boulder 

particles are 0-25% surrounded by 

fine sediment.  Layering of cobble 

provides diversity of niche space.

Score

3. Velocity /

Depth Regime

All four velocity/depth regimes 

present (slow-deep, slow-shallow, 

fast-deep, fast-shallow).  (Slow is < 

0.3 m/s, deep is > 0.5 m.)

Only 3 of the 4 regimes present (if 

fast-shallow is missing, score lower 

than if missing other regimes).

Only 2 of the 4 habitat regimes 

present (if fast-shallow or slow-

shallow are missing, score low).

Dominated by 1 velocity/depth 

regime (usually slow-deep).

Score
4. Sediment Deposition

Occurrence of riffles relatively 

frequent; ratio of distance between 

riffles divided by width of the 

stream < 7:1 (generally 5 to 7); 

variety of habitat is key.  In 

streams where riffles are 

continuous, placement of boulders 

or other large, natural obstruction 

is important.

Heavy deposits of fine material, 

increased bar development; more 

than 50% of the bottom changing 

frequently; pools almost absent 

due to substantial sediment 

deposition.

20-40% mix of stable habitat;

habitat availability less than 

desirable; substrate frequently 

disturbed or removed.

1. Epifaunal Substrate /

Available Cover

Greater than 70% of substrate 

favorable for epifaunal colonization 

and fish cover; mix of snags, 

submerged logs, undercut banks, 

cobble or other stable habitat and 

at stage to allow full colonization 

potential (i.e., logs/snags that are 

not new fall and not transient.)

40-70% mix of stable habitat; well

suited for full colonization 

potential; adequate habitat for 

maintenance of populations; 

presence of additional substrate in 

the form of new fall, but not yet 

prepared for colonization (may rate 

at high end of scale).

Less than 20% stable habitat; lack 

of habitat is obvious; substrate 

unstable or lacking.

Score
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REMARKS / NOTES:

Width of riparian zone <6 meters: 

little or no riparian vegetation due 

to human activities.

LB Score
RB Score

9. Vegetative Protection 

LB Score

REACH Page 2 of 2

Moderately stable; infrequent, small 

areas of erosion mostly healed 

over.  5-30% of bank in reach has 

areas of erosion.

Moderately unstable; 30-60% of 

bank in reach has areas of 

erosion; high erosion potential 

during floods.

Unstable; many eroded areas; 

"raw" areas frequent along 

straight sections and bends; 

obvious bank sloughing; 60-100% 

of bank has erosional scars.

Total Score

10. Riparian Vegetative

Zone Width 

Width of riparian zone >18 

meters; human activities (i.e., 

parking lots, roadbeds, clear-cuts, 

lawns, or crops) have not 

impacted zone.

Width of riparian zone 12-18 

meters; human activities have 

impacted zone only minimally.

Width of riparian zone 6-12 

meters; human activities have 

impacted zone a great deal.

OPTIMAL SUBOPTIMAL MARGINAL

RB Score

LB Score

POOR

More than 90% of the streambank 

surfaces and immediate riparian 

zone covered by native vegetation, 

including trees, understory shrubs, 

or non-woody macrophytes; 

vegetative disruption through 

grazing or mowing minimal or not 

evident; almost all plants allowed 

to grow naturally.

70-90% of the streambank surfaces

covered by native vegetation, but 

one class of plants is not well-

represented; disruption evident but 

not affecting full plant growth 

potential to any great extent; more 

than one-half of the potential plant 

stubble height remaining.

50-70% of the streambank

surfaces covered by vegetation; 

disruption obvious; patches of 

bare soil or closely cropped 

vegetation common; less than 

one-half of the potential plant 

stubble height remaining.

Less than 50% of the streambank 

surfaces covered by vegetation; 

disruption of streambank 

vegetation is very high; vegetation 

has been removed to 5 

centimeters or less in average 

stubble height.

RB Score

8. Bank Stability

Banks stable; evidence of erosion 

or bank failure absent or minimal; 

little potential for future problems.  

< 5% of bank affected.

2 1    05 4    38 7    610    9

PROJECT

67

8
8

2
2

1
3

S3 KY19-051



LAT LONG

Perennial

OPTIMAL SUBOPTIMAL

Ephemeral

MARGINAL POOR

Little or no enlargement of islands 

or point bars and less than 5% of 

the bottom affected by sediment 

deposition.

Some new increase in bar 

formation, mostly from gravel, sand 

or fine sediment; 5-30% of the 

bottom affected; slight deposition 

in pools.

Moderate deposition of new 

gravel, sand or fine sediment on 

old and new bars; 30-50% of 

the bottom affected; sediment 

deposits at obstructions, 

constrictions, and bends; 

moderate deposition of pools 

prevalent.
Score

CONDITION CATEGORY

Intermittent

HABITAT
PARAMETER

STREAM TYPE:

INVESTIGATOR(S)

STREAM SIZE:

Width (Ft)

Depth (Ft)

Reach (Ft)

5. Channel Flow Status Water reaches base of both lower 

banks, and minimal amount of 

channel substrate is exposed.

Water fills > 75% of the available 

channel; or <25% of channel 

substrate is exposed.

Water fills 25-75% of the 

available channel, and/or riffle 

substrates are mostly exposed.
Score

6. Channel Alteration Channelization or dredging absent 

or minimal; stream with normal 

pattern.

Some channelization present, 

usually in areas of bridge 

abutments; evidence of past 

channelization, i.e., dredging, 

(greater than past 20 yr) may be 

present, but recent channelization 

is not present.

Channelization may be 

extensive; embankments or 

shoring structures present on 

both banks; and 40 to 80% of 

stream reach channelized and 

disrupted.

Very little water in channel and 

mostly present as standing pools.

Banks shored with gabion or 

cement; over 80% of the stream 

reach channelized and disrupted.  

Instream habitat greatly altered or 

removed entirely.

Occurrence of riffles infrequent; 

distance between riffles divided by 

the width of the stream is between 

7 to 15.

Occasional riffle or bend; 

bottom contours provide some 

habitat; distance between riffles 

divided by the width of the 

stream is between 15 to 25.

Generally all flat water or shallow 

riffles; poor habitat; distance 

between riffles divided by the 

width of the stream is a ration of 

> 25.

Score
7. Frequency of Riffles

(or Bends)

Gravel, cobble, and boulder 

particles are 25-50% surrounded by 

fine sediment.

Gravel, cobble, and boulder 

particles are 50-75% 

surrounded by fine sediment.

Score

Gravel, cobble, and boulder 

particles are more than 75% 

surrounded by fine sediment.

2. Embeddedness Gravel, cobble, and boulder 

particles are 0-25% surrounded by 

fine sediment.  Layering of cobble 

provides diversity of niche space.

Score

3. Velocity /

Depth Regime

All four velocity/depth regimes 

present (slow-deep, slow-shallow, 

fast-deep, fast-shallow).  (Slow is < 

0.3 m/s, deep is > 0.5 m.)

Only 3 of the 4 regimes present (if 

fast-shallow is missing, score lower 

than if missing other regimes).

Only 2 of the 4 habitat regimes 

present (if fast-shallow or slow-

shallow are missing, score low).

Dominated by 1 velocity/depth 

regime (usually slow-deep).

Score
4. Sediment Deposition

Occurrence of riffles relatively 

frequent; ratio of distance between 

riffles divided by width of the 

stream < 7:1 (generally 5 to 7); 

variety of habitat is key.  In 

streams where riffles are 

continuous, placement of boulders 

or other large, natural obstruction 

is important.

Heavy deposits of fine material, 

increased bar development; more 

than 50% of the bottom changing 

frequently; pools almost absent 

due to substantial sediment 

deposition.

20-40% mix of stable habitat;

habitat availability less than 

desirable; substrate frequently 

disturbed or removed.

1. Epifaunal Substrate /

Available Cover

Greater than 70% of substrate 

favorable for epifaunal colonization 

and fish cover; mix of snags, 

submerged logs, undercut banks, 

cobble or other stable habitat and 

at stage to allow full colonization 

potential (i.e., logs/snags that are 

not new fall and not transient.)

40-70% mix of stable habitat; well

suited for full colonization 

potential; adequate habitat for 

maintenance of populations; 

presence of additional substrate in 

the form of new fall, but not yet 

prepared for colonization (may rate 

at high end of scale).

Less than 20% stable habitat; lack 

of habitat is obvious; substrate 

unstable or lacking.

Score
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REMARKS / NOTES:

Width of riparian zone <6 meters: 

little or no riparian vegetation due 

to human activities.

LB Score
RB Score

9. Vegetative Protection 

LB Score

REACH Page 2 of 2

Moderately stable; infrequent, small 

areas of erosion mostly healed 

over.  5-30% of bank in reach has 

areas of erosion.

Moderately unstable; 30-60% of 

bank in reach has areas of 

erosion; high erosion potential 

during floods.

Unstable; many eroded areas; 

"raw" areas frequent along 

straight sections and bends; 

obvious bank sloughing; 60-100% 

of bank has erosional scars.

Total Score

10. Riparian Vegetative

Zone Width 

Width of riparian zone >18 

meters; human activities (i.e., 

parking lots, roadbeds, clear-cuts, 

lawns, or crops) have not 

impacted zone.

Width of riparian zone 12-18 

meters; human activities have 

impacted zone only minimally.

Width of riparian zone 6-12 

meters; human activities have 

impacted zone a great deal.

OPTIMAL SUBOPTIMAL MARGINAL

RB Score

LB Score

POOR

More than 90% of the streambank 

surfaces and immediate riparian 

zone covered by native vegetation, 

including trees, understory shrubs, 

or non-woody macrophytes; 

vegetative disruption through 

grazing or mowing minimal or not 

evident; almost all plants allowed 

to grow naturally.

70-90% of the streambank surfaces

covered by native vegetation, but 

one class of plants is not well-

represented; disruption evident but 

not affecting full plant growth 

potential to any great extent; more 

than one-half of the potential plant 

stubble height remaining.

50-70% of the streambank

surfaces covered by vegetation; 

disruption obvious; patches of 

bare soil or closely cropped 

vegetation common; less than 

one-half of the potential plant 

stubble height remaining.

Less than 50% of the streambank 

surfaces covered by vegetation; 

disruption of streambank 

vegetation is very high; vegetation 

has been removed to 5 

centimeters or less in average 

stubble height.

RB Score

8. Bank Stability

Banks stable; evidence of erosion 

or bank failure absent or minimal; 

little potential for future problems.  

< 5% of bank affected.
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LAT LONG

Perennial

OPTIMAL SUBOPTIMAL

Ephemeral

MARGINAL POOR

Little or no enlargement of islands 

or point bars and less than 5% of 

the bottom affected by sediment 

deposition.

Some new increase in bar 

formation, mostly from gravel, sand 

or fine sediment; 5-30% of the 

bottom affected; slight deposition 

in pools.

Moderate deposition of new 

gravel, sand or fine sediment on 

old and new bars; 30-50% of 

the bottom affected; sediment 

deposits at obstructions, 

constrictions, and bends; 

moderate deposition of pools 

prevalent.
Score

CONDITION CATEGORY

Intermittent

HABITAT
PARAMETER

STREAM TYPE:

INVESTIGATOR(S)

STREAM SIZE:

Width (Ft)

Depth (Ft)

Reach (Ft)

5. Channel Flow Status Water reaches base of both lower 

banks, and minimal amount of 

channel substrate is exposed.

Water fills > 75% of the available 

channel; or <25% of channel 

substrate is exposed.

Water fills 25-75% of the 

available channel, and/or riffle 

substrates are mostly exposed.
Score

6. Channel Alteration Channelization or dredging absent 

or minimal; stream with normal 

pattern.

Some channelization present, 

usually in areas of bridge 

abutments; evidence of past 

channelization, i.e., dredging, 

(greater than past 20 yr) may be 

present, but recent channelization 

is not present.

Channelization may be 

extensive; embankments or 

shoring structures present on 

both banks; and 40 to 80% of 

stream reach channelized and 

disrupted.

Very little water in channel and 

mostly present as standing pools.

Banks shored with gabion or 

cement; over 80% of the stream 

reach channelized and disrupted.  

Instream habitat greatly altered or 

removed entirely.

Occurrence of riffles infrequent; 

distance between riffles divided by 

the width of the stream is between 

7 to 15.

Occasional riffle or bend; 

bottom contours provide some 

habitat; distance between riffles 

divided by the width of the 

stream is between 15 to 25.

Generally all flat water or shallow 

riffles; poor habitat; distance 

between riffles divided by the 

width of the stream is a ration of 

> 25.

Score
7. Frequency of Riffles

(or Bends)

Gravel, cobble, and boulder 

particles are 25-50% surrounded by 

fine sediment.

Gravel, cobble, and boulder 

particles are 50-75% 

surrounded by fine sediment.

Score

Gravel, cobble, and boulder 

particles are more than 75% 

surrounded by fine sediment.

2. Embeddedness Gravel, cobble, and boulder 

particles are 0-25% surrounded by 

fine sediment.  Layering of cobble 

provides diversity of niche space.

Score

3. Velocity /

Depth Regime

All four velocity/depth regimes 

present (slow-deep, slow-shallow, 

fast-deep, fast-shallow).  (Slow is < 

0.3 m/s, deep is > 0.5 m.)

Only 3 of the 4 regimes present (if 

fast-shallow is missing, score lower 

than if missing other regimes).

Only 2 of the 4 habitat regimes 

present (if fast-shallow or slow-

shallow are missing, score low).

Dominated by 1 velocity/depth 

regime (usually slow-deep).

Score
4. Sediment Deposition

Occurrence of riffles relatively 

frequent; ratio of distance between 

riffles divided by width of the 

stream < 7:1 (generally 5 to 7); 

variety of habitat is key.  In 

streams where riffles are 

continuous, placement of boulders 

or other large, natural obstruction 

is important.

Heavy deposits of fine material, 

increased bar development; more 

than 50% of the bottom changing 

frequently; pools almost absent 

due to substantial sediment 

deposition.

20-40% mix of stable habitat;

habitat availability less than 

desirable; substrate frequently 

disturbed or removed.

1. Epifaunal Substrate /

Available Cover

Greater than 70% of substrate 

favorable for epifaunal colonization 

and fish cover; mix of snags, 

submerged logs, undercut banks, 

cobble or other stable habitat and 

at stage to allow full colonization 

potential (i.e., logs/snags that are 

not new fall and not transient.)

40-70% mix of stable habitat; well

suited for full colonization 

potential; adequate habitat for 

maintenance of populations; 

presence of additional substrate in 

the form of new fall, but not yet 

prepared for colonization (may rate 

at high end of scale).

Less than 20% stable habitat; lack 

of habitat is obvious; substrate 

unstable or lacking.

Score
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REMARKS / NOTES:

Width of riparian zone <6 meters: 

little or no riparian vegetation due 

to human activities.

LB Score
RB Score

9. Vegetative Protection 

LB Score

REACH Page 2 of 2

Moderately stable; infrequent, small 

areas of erosion mostly healed 

over.  5-30% of bank in reach has 

areas of erosion.

Moderately unstable; 30-60% of 

bank in reach has areas of 

erosion; high erosion potential 

during floods.

Unstable; many eroded areas; 

"raw" areas frequent along 

straight sections and bends; 

obvious bank sloughing; 60-100% 

of bank has erosional scars.

Total Score

10. Riparian Vegetative

Zone Width 

Width of riparian zone >18 

meters; human activities (i.e., 

parking lots, roadbeds, clear-cuts, 

lawns, or crops) have not 

impacted zone.

Width of riparian zone 12-18 

meters; human activities have 

impacted zone only minimally.

Width of riparian zone 6-12 

meters; human activities have 

impacted zone a great deal.

OPTIMAL SUBOPTIMAL MARGINAL

RB Score

LB Score

POOR

More than 90% of the streambank 

surfaces and immediate riparian 

zone covered by native vegetation, 

including trees, understory shrubs, 

or non-woody macrophytes; 

vegetative disruption through 

grazing or mowing minimal or not 

evident; almost all plants allowed 

to grow naturally.

70-90% of the streambank surfaces

covered by native vegetation, but 

one class of plants is not well-

represented; disruption evident but 

not affecting full plant growth 

potential to any great extent; more 

than one-half of the potential plant 

stubble height remaining.

50-70% of the streambank

surfaces covered by vegetation; 

disruption obvious; patches of 

bare soil or closely cropped 

vegetation common; less than 

one-half of the potential plant 

stubble height remaining.

Less than 50% of the streambank 

surfaces covered by vegetation; 

disruption of streambank 

vegetation is very high; vegetation 

has been removed to 5 

centimeters or less in average 

stubble height.

RB Score

8. Bank Stability

Banks stable; evidence of erosion 

or bank failure absent or minimal; 

little potential for future problems.  

< 5% of bank affected.
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LAT LONG

Perennial

OPTIMAL SUBOPTIMAL

Ephemeral

MARGINAL POOR

Little or no enlargement of islands 

or point bars and less than 5% of 

the bottom affected by sediment 

deposition.

Some new increase in bar 

formation, mostly from gravel, sand 

or fine sediment; 5-30% of the 

bottom affected; slight deposition 

in pools.

Moderate deposition of new 

gravel, sand or fine sediment on 

old and new bars; 30-50% of 

the bottom affected; sediment 

deposits at obstructions, 

constrictions, and bends; 

moderate deposition of pools 

prevalent.
Score

CONDITION CATEGORY

Intermittent

HABITAT
PARAMETER

STREAM TYPE:

INVESTIGATOR(S)

STREAM SIZE:

Width (Ft)

Depth (Ft)

Reach (Ft)

5. Channel Flow Status Water reaches base of both lower 

banks, and minimal amount of 

channel substrate is exposed.

Water fills > 75% of the available 

channel; or <25% of channel 

substrate is exposed.

Water fills 25-75% of the 

available channel, and/or riffle 

substrates are mostly exposed.
Score

6. Channel Alteration Channelization or dredging absent 

or minimal; stream with normal 

pattern.

Some channelization present, 

usually in areas of bridge 

abutments; evidence of past 

channelization, i.e., dredging, 

(greater than past 20 yr) may be 

present, but recent channelization 

is not present.

Channelization may be 

extensive; embankments or 

shoring structures present on 

both banks; and 40 to 80% of 

stream reach channelized and 

disrupted.

Very little water in channel and 

mostly present as standing pools.

Banks shored with gabion or 

cement; over 80% of the stream 

reach channelized and disrupted.  

Instream habitat greatly altered or 

removed entirely.

Occurrence of riffles infrequent; 

distance between riffles divided by 

the width of the stream is between 

7 to 15.

Occasional riffle or bend; 

bottom contours provide some 

habitat; distance between riffles 

divided by the width of the 

stream is between 15 to 25.

Generally all flat water or shallow 

riffles; poor habitat; distance 

between riffles divided by the 

width of the stream is a ration of 

> 25.

Score
7. Frequency of Riffles

(or Bends)

Gravel, cobble, and boulder 

particles are 25-50% surrounded by 

fine sediment.

Gravel, cobble, and boulder 

particles are 50-75% 

surrounded by fine sediment.

Score

Gravel, cobble, and boulder 

particles are more than 75% 

surrounded by fine sediment.

2. Embeddedness Gravel, cobble, and boulder 

particles are 0-25% surrounded by 

fine sediment.  Layering of cobble 

provides diversity of niche space.

Score

3. Velocity /

Depth Regime

All four velocity/depth regimes 

present (slow-deep, slow-shallow, 

fast-deep, fast-shallow).  (Slow is < 

0.3 m/s, deep is > 0.5 m.)

Only 3 of the 4 regimes present (if 

fast-shallow is missing, score lower 

than if missing other regimes).

Only 2 of the 4 habitat regimes 

present (if fast-shallow or slow-

shallow are missing, score low).

Dominated by 1 velocity/depth 

regime (usually slow-deep).

Score
4. Sediment Deposition

Occurrence of riffles relatively 

frequent; ratio of distance between 

riffles divided by width of the 

stream < 7:1 (generally 5 to 7); 

variety of habitat is key.  In 

streams where riffles are 

continuous, placement of boulders 

or other large, natural obstruction 

is important.

Heavy deposits of fine material, 

increased bar development; more 

than 50% of the bottom changing 

frequently; pools almost absent 

due to substantial sediment 

deposition.

20-40% mix of stable habitat;

habitat availability less than 

desirable; substrate frequently 

disturbed or removed.

1. Epifaunal Substrate /

Available Cover

Greater than 70% of substrate 

favorable for epifaunal colonization 

and fish cover; mix of snags, 

submerged logs, undercut banks, 

cobble or other stable habitat and 

at stage to allow full colonization 

potential (i.e., logs/snags that are 

not new fall and not transient.)

40-70% mix of stable habitat; well

suited for full colonization 

potential; adequate habitat for 

maintenance of populations; 

presence of additional substrate in 

the form of new fall, but not yet 

prepared for colonization (may rate 

at high end of scale).

Less than 20% stable habitat; lack 

of habitat is obvious; substrate 

unstable or lacking.

Score
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REMARKS / NOTES:

Width of riparian zone <6 meters: 

little or no riparian vegetation due 

to human activities.

LB Score
RB Score

9. Vegetative Protection 

LB Score

REACH Page 2 of 2

Moderately stable; infrequent, small 

areas of erosion mostly healed 

over.  5-30% of bank in reach has 

areas of erosion.

Moderately unstable; 30-60% of 

bank in reach has areas of 

erosion; high erosion potential 

during floods.

Unstable; many eroded areas; 

"raw" areas frequent along 

straight sections and bends; 

obvious bank sloughing; 60-100% 

of bank has erosional scars.

Total Score

10. Riparian Vegetative

Zone Width 

Width of riparian zone >18 

meters; human activities (i.e., 

parking lots, roadbeds, clear-cuts, 

lawns, or crops) have not 

impacted zone.

Width of riparian zone 12-18 

meters; human activities have 

impacted zone only minimally.

Width of riparian zone 6-12 

meters; human activities have 

impacted zone a great deal.

OPTIMAL SUBOPTIMAL MARGINAL

RB Score

LB Score

POOR

More than 90% of the streambank 

surfaces and immediate riparian 

zone covered by native vegetation, 

including trees, understory shrubs, 

or non-woody macrophytes; 

vegetative disruption through 

grazing or mowing minimal or not 

evident; almost all plants allowed 

to grow naturally.

70-90% of the streambank surfaces

covered by native vegetation, but 

one class of plants is not well-

represented; disruption evident but 

not affecting full plant growth 

potential to any great extent; more 

than one-half of the potential plant 

stubble height remaining.

50-70% of the streambank

surfaces covered by vegetation; 

disruption obvious; patches of 

bare soil or closely cropped 

vegetation common; less than 

one-half of the potential plant 

stubble height remaining.

Less than 50% of the streambank 

surfaces covered by vegetation; 

disruption of streambank 

vegetation is very high; vegetation 

has been removed to 5 

centimeters or less in average 

stubble height.

RB Score

8. Bank Stability

Banks stable; evidence of erosion 

or bank failure absent or minimal; 

little potential for future problems.  

< 5% of bank affected.
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LAT LONG

Perennial

OPTIMAL SUBOPTIMAL

Ephemeral

MARGINAL POOR

Little or no enlargement of islands 

or point bars and less than 5% of 

the bottom affected by sediment 

deposition.

Some new increase in bar 

formation, mostly from gravel, sand 

or fine sediment; 5-30% of the 

bottom affected; slight deposition 

in pools.

Moderate deposition of new 

gravel, sand or fine sediment on 

old and new bars; 30-50% of 

the bottom affected; sediment 

deposits at obstructions, 

constrictions, and bends; 

moderate deposition of pools 

prevalent.
Score

CONDITION CATEGORY

Intermittent

HABITAT
PARAMETER

STREAM TYPE:

INVESTIGATOR(S)

STREAM SIZE:

Width (Ft)

Depth (Ft)

Reach (Ft)

5. Channel Flow Status Water reaches base of both lower 

banks, and minimal amount of 

channel substrate is exposed.

Water fills > 75% of the available 

channel; or <25% of channel 

substrate is exposed.

Water fills 25-75% of the 

available channel, and/or riffle 

substrates are mostly exposed.
Score

6. Channel Alteration Channelization or dredging absent 

or minimal; stream with normal 

pattern.

Some channelization present, 

usually in areas of bridge 

abutments; evidence of past 

channelization, i.e., dredging, 

(greater than past 20 yr) may be 

present, but recent channelization 

is not present.

Channelization may be 

extensive; embankments or 

shoring structures present on 

both banks; and 40 to 80% of 

stream reach channelized and 

disrupted.

Very little water in channel and 

mostly present as standing pools.

Banks shored with gabion or 

cement; over 80% of the stream 

reach channelized and disrupted.  

Instream habitat greatly altered or 

removed entirely.

Occurrence of riffles infrequent; 

distance between riffles divided by 

the width of the stream is between 

7 to 15.

Occasional riffle or bend; 

bottom contours provide some 

habitat; distance between riffles 

divided by the width of the 

stream is between 15 to 25.

Generally all flat water or shallow 

riffles; poor habitat; distance 

between riffles divided by the 

width of the stream is a ration of 

> 25.

Score
7. Frequency of Riffles

(or Bends)

Gravel, cobble, and boulder 

particles are 25-50% surrounded by 

fine sediment.

Gravel, cobble, and boulder 

particles are 50-75% 

surrounded by fine sediment.

Score

Gravel, cobble, and boulder 

particles are more than 75% 

surrounded by fine sediment.

2. Embeddedness Gravel, cobble, and boulder 

particles are 0-25% surrounded by 

fine sediment.  Layering of cobble 

provides diversity of niche space.

Score

3. Velocity /

Depth Regime

All four velocity/depth regimes 

present (slow-deep, slow-shallow, 

fast-deep, fast-shallow).  (Slow is < 

0.3 m/s, deep is > 0.5 m.)

Only 3 of the 4 regimes present (if 

fast-shallow is missing, score lower 

than if missing other regimes).

Only 2 of the 4 habitat regimes 

present (if fast-shallow or slow-

shallow are missing, score low).

Dominated by 1 velocity/depth 

regime (usually slow-deep).

Score
4. Sediment Deposition

Occurrence of riffles relatively 

frequent; ratio of distance between 

riffles divided by width of the 

stream < 7:1 (generally 5 to 7); 

variety of habitat is key.  In 

streams where riffles are 

continuous, placement of boulders 

or other large, natural obstruction 

is important.

Heavy deposits of fine material, 

increased bar development; more 

than 50% of the bottom changing 

frequently; pools almost absent 

due to substantial sediment 

deposition.

20-40% mix of stable habitat;

habitat availability less than 

desirable; substrate frequently 

disturbed or removed.

1. Epifaunal Substrate /

Available Cover

Greater than 70% of substrate 

favorable for epifaunal colonization 

and fish cover; mix of snags, 

submerged logs, undercut banks, 

cobble or other stable habitat and 

at stage to allow full colonization 

potential (i.e., logs/snags that are 

not new fall and not transient.)

40-70% mix of stable habitat; well

suited for full colonization 

potential; adequate habitat for 

maintenance of populations; 

presence of additional substrate in 

the form of new fall, but not yet 

prepared for colonization (may rate 

at high end of scale).

Less than 20% stable habitat; lack 

of habitat is obvious; substrate 

unstable or lacking.

Score
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REMARKS / NOTES:

Width of riparian zone <6 meters: 

little or no riparian vegetation due 

to human activities.

LB Score
RB Score

9. Vegetative Protection 

LB Score

REACH Page 2 of 2

Moderately stable; infrequent, small 

areas of erosion mostly healed 

over.  5-30% of bank in reach has 

areas of erosion.

Moderately unstable; 30-60% of 

bank in reach has areas of 

erosion; high erosion potential 

during floods.

Unstable; many eroded areas; 

"raw" areas frequent along 

straight sections and bends; 

obvious bank sloughing; 60-100% 

of bank has erosional scars.

Total Score

10. Riparian Vegetative

Zone Width 

Width of riparian zone >18 

meters; human activities (i.e., 

parking lots, roadbeds, clear-cuts, 

lawns, or crops) have not 

impacted zone.

Width of riparian zone 12-18 

meters; human activities have 

impacted zone only minimally.

Width of riparian zone 6-12 

meters; human activities have 

impacted zone a great deal.

OPTIMAL SUBOPTIMAL MARGINAL

RB Score

LB Score

POOR

More than 90% of the streambank 

surfaces and immediate riparian 

zone covered by native vegetation, 

including trees, understory shrubs, 

or non-woody macrophytes; 

vegetative disruption through 

grazing or mowing minimal or not 

evident; almost all plants allowed 

to grow naturally.

70-90% of the streambank surfaces

covered by native vegetation, but 

one class of plants is not well-

represented; disruption evident but 

not affecting full plant growth 

potential to any great extent; more 

than one-half of the potential plant 

stubble height remaining.

50-70% of the streambank

surfaces covered by vegetation; 

disruption obvious; patches of 

bare soil or closely cropped 

vegetation common; less than 

one-half of the potential plant 

stubble height remaining.

Less than 50% of the streambank 

surfaces covered by vegetation; 

disruption of streambank 

vegetation is very high; vegetation 

has been removed to 5 

centimeters or less in average 

stubble height.

RB Score

8. Bank Stability

Banks stable; evidence of erosion 

or bank failure absent or minimal; 

little potential for future problems.  

< 5% of bank affected.
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LAT LONG

Perennial

OPTIMAL SUBOPTIMAL

Ephemeral

MARGINAL POOR

Little or no enlargement of islands 

or point bars and less than 5% of 

the bottom affected by sediment 

deposition.

Some new increase in bar 

formation, mostly from gravel, sand 

or fine sediment; 5-30% of the 

bottom affected; slight deposition 

in pools.

Moderate deposition of new 

gravel, sand or fine sediment on 

old and new bars; 30-50% of 

the bottom affected; sediment 

deposits at obstructions, 

constrictions, and bends; 

moderate deposition of pools 

prevalent.
Score

CONDITION CATEGORY

Intermittent

HABITAT
PARAMETER

STREAM TYPE:

INVESTIGATOR(S)

STREAM SIZE:

Width (Ft)

Depth (Ft)

Reach (Ft)

5. Channel Flow Status Water reaches base of both lower 

banks, and minimal amount of 

channel substrate is exposed.

Water fills > 75% of the available 

channel; or <25% of channel 

substrate is exposed.

Water fills 25-75% of the 

available channel, and/or riffle 

substrates are mostly exposed.
Score

6. Channel Alteration Channelization or dredging absent 

or minimal; stream with normal 

pattern.

Some channelization present, 

usually in areas of bridge 

abutments; evidence of past 

channelization, i.e., dredging, 

(greater than past 20 yr) may be 

present, but recent channelization 

is not present.

Channelization may be 

extensive; embankments or 

shoring structures present on 

both banks; and 40 to 80% of 

stream reach channelized and 

disrupted.

Very little water in channel and 

mostly present as standing pools.

Banks shored with gabion or 

cement; over 80% of the stream 

reach channelized and disrupted.  

Instream habitat greatly altered or 

removed entirely.

Occurrence of riffles infrequent; 

distance between riffles divided by 

the width of the stream is between 

7 to 15.

Occasional riffle or bend; 

bottom contours provide some 

habitat; distance between riffles 

divided by the width of the 

stream is between 15 to 25.

Generally all flat water or shallow 

riffles; poor habitat; distance 

between riffles divided by the 

width of the stream is a ration of 

> 25.

Score
7. Frequency of Riffles

(or Bends)

Gravel, cobble, and boulder 

particles are 25-50% surrounded by 

fine sediment.

Gravel, cobble, and boulder 

particles are 50-75% 

surrounded by fine sediment.

Score

Gravel, cobble, and boulder 

particles are more than 75% 

surrounded by fine sediment.

2. Embeddedness Gravel, cobble, and boulder 

particles are 0-25% surrounded by 

fine sediment.  Layering of cobble 

provides diversity of niche space.

Score

3. Velocity /

Depth Regime

All four velocity/depth regimes 

present (slow-deep, slow-shallow, 

fast-deep, fast-shallow).  (Slow is < 

0.3 m/s, deep is > 0.5 m.)

Only 3 of the 4 regimes present (if 

fast-shallow is missing, score lower 

than if missing other regimes).

Only 2 of the 4 habitat regimes 

present (if fast-shallow or slow-

shallow are missing, score low).

Dominated by 1 velocity/depth 

regime (usually slow-deep).

Score
4. Sediment Deposition

Occurrence of riffles relatively 

frequent; ratio of distance between 

riffles divided by width of the 

stream < 7:1 (generally 5 to 7); 

variety of habitat is key.  In 

streams where riffles are 

continuous, placement of boulders 

or other large, natural obstruction 

is important.

Heavy deposits of fine material, 

increased bar development; more 

than 50% of the bottom changing 

frequently; pools almost absent 

due to substantial sediment 

deposition.

20-40% mix of stable habitat;

habitat availability less than 

desirable; substrate frequently 

disturbed or removed.

1. Epifaunal Substrate /

Available Cover

Greater than 70% of substrate 

favorable for epifaunal colonization 

and fish cover; mix of snags, 

submerged logs, undercut banks, 

cobble or other stable habitat and 

at stage to allow full colonization 

potential (i.e., logs/snags that are 

not new fall and not transient.)

40-70% mix of stable habitat; well

suited for full colonization 

potential; adequate habitat for 

maintenance of populations; 

presence of additional substrate in 

the form of new fall, but not yet 

prepared for colonization (may rate 

at high end of scale).

Less than 20% stable habitat; lack 

of habitat is obvious; substrate 

unstable or lacking.

Score
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REMARKS / NOTES:

Width of riparian zone <6 meters: 

little or no riparian vegetation due 

to human activities.

LB Score
RB Score

9. Vegetative Protection 

LB Score

REACH Page 2 of 2

Moderately stable; infrequent, small 

areas of erosion mostly healed 

over.  5-30% of bank in reach has 

areas of erosion.

Moderately unstable; 30-60% of 

bank in reach has areas of 

erosion; high erosion potential 

during floods.

Unstable; many eroded areas; 

"raw" areas frequent along 

straight sections and bends; 

obvious bank sloughing; 60-100% 

of bank has erosional scars.

Total Score

10. Riparian Vegetative

Zone Width 

Width of riparian zone >18 

meters; human activities (i.e., 

parking lots, roadbeds, clear-cuts, 

lawns, or crops) have not 

impacted zone.

Width of riparian zone 12-18 

meters; human activities have 

impacted zone only minimally.

Width of riparian zone 6-12 

meters; human activities have 

impacted zone a great deal.

OPTIMAL SUBOPTIMAL MARGINAL

RB Score

LB Score

POOR

More than 90% of the streambank 

surfaces and immediate riparian 

zone covered by native vegetation, 

including trees, understory shrubs, 

or non-woody macrophytes; 

vegetative disruption through 

grazing or mowing minimal or not 

evident; almost all plants allowed 

to grow naturally.

70-90% of the streambank surfaces

covered by native vegetation, but 

one class of plants is not well-

represented; disruption evident but 

not affecting full plant growth 

potential to any great extent; more 

than one-half of the potential plant 

stubble height remaining.

50-70% of the streambank

surfaces covered by vegetation; 

disruption obvious; patches of 

bare soil or closely cropped 

vegetation common; less than 

one-half of the potential plant 

stubble height remaining.

Less than 50% of the streambank 

surfaces covered by vegetation; 

disruption of streambank 

vegetation is very high; vegetation 

has been removed to 5 

centimeters or less in average 

stubble height.

RB Score

8. Bank Stability

Banks stable; evidence of erosion 

or bank failure absent or minimal; 

little potential for future problems.  

< 5% of bank affected.
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LAT LONG

Perennial

OPTIMAL SUBOPTIMAL

Ephemeral

MARGINAL POOR

Little or no enlargement of islands 

or point bars and less than 5% of 

the bottom affected by sediment 

deposition.

Some new increase in bar 

formation, mostly from gravel, sand 

or fine sediment; 5-30% of the 

bottom affected; slight deposition 

in pools.

Moderate deposition of new 

gravel, sand or fine sediment on 

old and new bars; 30-50% of 

the bottom affected; sediment 

deposits at obstructions, 

constrictions, and bends; 

moderate deposition of pools 

prevalent.
Score

CONDITION CATEGORY

Intermittent

HABITAT
PARAMETER

STREAM TYPE:

INVESTIGATOR(S)

STREAM SIZE:

Width (Ft)

Depth (Ft)

Reach (Ft)

5. Channel Flow Status Water reaches base of both lower 

banks, and minimal amount of 

channel substrate is exposed.

Water fills > 75% of the available 

channel; or <25% of channel 

substrate is exposed.

Water fills 25-75% of the 

available channel, and/or riffle 

substrates are mostly exposed.
Score

6. Channel Alteration Channelization or dredging absent 

or minimal; stream with normal 

pattern.

Some channelization present, 

usually in areas of bridge 

abutments; evidence of past 

channelization, i.e., dredging, 

(greater than past 20 yr) may be 

present, but recent channelization 

is not present.

Channelization may be 

extensive; embankments or 

shoring structures present on 

both banks; and 40 to 80% of 

stream reach channelized and 

disrupted.

Very little water in channel and 

mostly present as standing pools.

Banks shored with gabion or 

cement; over 80% of the stream 

reach channelized and disrupted.  

Instream habitat greatly altered or 

removed entirely.

Occurrence of riffles infrequent; 

distance between riffles divided by 

the width of the stream is between 

7 to 15.

Occasional riffle or bend; 

bottom contours provide some 

habitat; distance between riffles 

divided by the width of the 

stream is between 15 to 25.

Generally all flat water or shallow 

riffles; poor habitat; distance 

between riffles divided by the 

width of the stream is a ration of 

> 25.

Score
7. Frequency of Riffles

(or Bends)

Gravel, cobble, and boulder 

particles are 25-50% surrounded by 

fine sediment.

Gravel, cobble, and boulder 

particles are 50-75% 

surrounded by fine sediment.

Score

Gravel, cobble, and boulder 

particles are more than 75% 

surrounded by fine sediment.

2. Embeddedness Gravel, cobble, and boulder 

particles are 0-25% surrounded by 

fine sediment.  Layering of cobble 

provides diversity of niche space.

Score

3. Velocity /

Depth Regime

All four velocity/depth regimes 

present (slow-deep, slow-shallow, 

fast-deep, fast-shallow).  (Slow is < 

0.3 m/s, deep is > 0.5 m.)

Only 3 of the 4 regimes present (if 

fast-shallow is missing, score lower 

than if missing other regimes).

Only 2 of the 4 habitat regimes 

present (if fast-shallow or slow-

shallow are missing, score low).

Dominated by 1 velocity/depth 

regime (usually slow-deep).

Score
4. Sediment Deposition

Occurrence of riffles relatively 

frequent; ratio of distance between 

riffles divided by width of the 

stream < 7:1 (generally 5 to 7); 

variety of habitat is key.  In 

streams where riffles are 

continuous, placement of boulders 

or other large, natural obstruction 

is important.

Heavy deposits of fine material, 

increased bar development; more 

than 50% of the bottom changing 

frequently; pools almost absent 

due to substantial sediment 

deposition.

20-40% mix of stable habitat;

habitat availability less than 

desirable; substrate frequently 

disturbed or removed.

1. Epifaunal Substrate /

Available Cover

Greater than 70% of substrate 

favorable for epifaunal colonization 

and fish cover; mix of snags, 

submerged logs, undercut banks, 

cobble or other stable habitat and 

at stage to allow full colonization 

potential (i.e., logs/snags that are 

not new fall and not transient.)

40-70% mix of stable habitat; well

suited for full colonization 

potential; adequate habitat for 

maintenance of populations; 

presence of additional substrate in 

the form of new fall, but not yet 

prepared for colonization (may rate 

at high end of scale).

Less than 20% stable habitat; lack 

of habitat is obvious; substrate 

unstable or lacking.

Score
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REMARKS / NOTES:

Width of riparian zone <6 meters: 

little or no riparian vegetation due 

to human activities.

LB Score
RB Score

9. Vegetative Protection 

LB Score

REACH Page 2 of 2

Moderately stable; infrequent, small 

areas of erosion mostly healed 

over.  5-30% of bank in reach has 

areas of erosion.

Moderately unstable; 30-60% of 

bank in reach has areas of 

erosion; high erosion potential 

during floods.

Unstable; many eroded areas; 

"raw" areas frequent along 

straight sections and bends; 

obvious bank sloughing; 60-100% 

of bank has erosional scars.

Total Score

10. Riparian Vegetative

Zone Width 

Width of riparian zone >18 

meters; human activities (i.e., 

parking lots, roadbeds, clear-cuts, 

lawns, or crops) have not 

impacted zone.

Width of riparian zone 12-18 

meters; human activities have 

impacted zone only minimally.

Width of riparian zone 6-12 

meters; human activities have 

impacted zone a great deal.

OPTIMAL SUBOPTIMAL MARGINAL

RB Score

LB Score

POOR

More than 90% of the streambank 

surfaces and immediate riparian 

zone covered by native vegetation, 

including trees, understory shrubs, 

or non-woody macrophytes; 

vegetative disruption through 

grazing or mowing minimal or not 

evident; almost all plants allowed 

to grow naturally.

70-90% of the streambank surfaces

covered by native vegetation, but 

one class of plants is not well-

represented; disruption evident but 

not affecting full plant growth 

potential to any great extent; more 

than one-half of the potential plant 

stubble height remaining.

50-70% of the streambank

surfaces covered by vegetation; 

disruption obvious; patches of 

bare soil or closely cropped 

vegetation common; less than 

one-half of the potential plant 

stubble height remaining.

Less than 50% of the streambank 

surfaces covered by vegetation; 

disruption of streambank 

vegetation is very high; vegetation 

has been removed to 5 

centimeters or less in average 

stubble height.

RB Score

8. Bank Stability

Banks stable; evidence of erosion 

or bank failure absent or minimal; 

little potential for future problems.  

< 5% of bank affected.
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LAT LONG

Perennial

OPTIMAL SUBOPTIMAL

Ephemeral

MARGINAL POOR

Little or no enlargement of islands 

or point bars and less than 5% of 

the bottom affected by sediment 

deposition.

Some new increase in bar 

formation, mostly from gravel, sand 

or fine sediment; 5-30% of the 

bottom affected; slight deposition 

in pools.

Moderate deposition of new 

gravel, sand or fine sediment on 

old and new bars; 30-50% of 

the bottom affected; sediment 

deposits at obstructions, 

constrictions, and bends; 

moderate deposition of pools 

prevalent.
Score

CONDITION CATEGORY

Intermittent

HABITAT
PARAMETER

STREAM TYPE:

INVESTIGATOR(S)

STREAM SIZE:

Width (Ft)

Depth (Ft)

Reach (Ft)

5. Channel Flow Status Water reaches base of both lower 

banks, and minimal amount of 

channel substrate is exposed.

Water fills > 75% of the available 

channel; or <25% of channel 

substrate is exposed.

Water fills 25-75% of the 

available channel, and/or riffle 

substrates are mostly exposed.
Score

6. Channel Alteration Channelization or dredging absent 

or minimal; stream with normal 

pattern.

Some channelization present, 

usually in areas of bridge 

abutments; evidence of past 

channelization, i.e., dredging, 

(greater than past 20 yr) may be 

present, but recent channelization 

is not present.

Channelization may be 

extensive; embankments or 

shoring structures present on 

both banks; and 40 to 80% of 

stream reach channelized and 

disrupted.

Very little water in channel and 

mostly present as standing pools.

Banks shored with gabion or 

cement; over 80% of the stream 

reach channelized and disrupted.  

Instream habitat greatly altered or 

removed entirely.

Occurrence of riffles infrequent; 

distance between riffles divided by 

the width of the stream is between 

7 to 15.

Occasional riffle or bend; 

bottom contours provide some 

habitat; distance between riffles 

divided by the width of the 

stream is between 15 to 25.

Generally all flat water or shallow 

riffles; poor habitat; distance 

between riffles divided by the 

width of the stream is a ration of 

> 25.

Score
7. Frequency of Riffles

(or Bends)

Gravel, cobble, and boulder 

particles are 25-50% surrounded by 

fine sediment.

Gravel, cobble, and boulder 

particles are 50-75% 

surrounded by fine sediment.

Score

Gravel, cobble, and boulder 

particles are more than 75% 

surrounded by fine sediment.

2. Embeddedness Gravel, cobble, and boulder 

particles are 0-25% surrounded by 

fine sediment.  Layering of cobble 

provides diversity of niche space.

Score

3. Velocity /

Depth Regime

All four velocity/depth regimes 

present (slow-deep, slow-shallow, 

fast-deep, fast-shallow).  (Slow is < 

0.3 m/s, deep is > 0.5 m.)

Only 3 of the 4 regimes present (if 

fast-shallow is missing, score lower 

than if missing other regimes).

Only 2 of the 4 habitat regimes 

present (if fast-shallow or slow-

shallow are missing, score low).

Dominated by 1 velocity/depth 

regime (usually slow-deep).

Score
4. Sediment Deposition

Occurrence of riffles relatively 

frequent; ratio of distance between 

riffles divided by width of the 

stream < 7:1 (generally 5 to 7); 

variety of habitat is key.  In 

streams where riffles are 

continuous, placement of boulders 

or other large, natural obstruction 

is important.

Heavy deposits of fine material, 

increased bar development; more 

than 50% of the bottom changing 

frequently; pools almost absent 

due to substantial sediment 

deposition.

20-40% mix of stable habitat;

habitat availability less than 

desirable; substrate frequently 

disturbed or removed.

1. Epifaunal Substrate /

Available Cover

Greater than 70% of substrate 

favorable for epifaunal colonization 

and fish cover; mix of snags, 

submerged logs, undercut banks, 

cobble or other stable habitat and 

at stage to allow full colonization 

potential (i.e., logs/snags that are 

not new fall and not transient.)

40-70% mix of stable habitat; well

suited for full colonization 

potential; adequate habitat for 

maintenance of populations; 

presence of additional substrate in 

the form of new fall, but not yet 

prepared for colonization (may rate 

at high end of scale).

Less than 20% stable habitat; lack 

of habitat is obvious; substrate 

unstable or lacking.

Score
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REMARKS / NOTES:

Width of riparian zone <6 meters: 

little or no riparian vegetation due 

to human activities.

LB Score
RB Score

9. Vegetative Protection 

LB Score

REACH Page 2 of 2

Moderately stable; infrequent, small 

areas of erosion mostly healed 

over.  5-30% of bank in reach has 

areas of erosion.

Moderately unstable; 30-60% of 

bank in reach has areas of 

erosion; high erosion potential 

during floods.

Unstable; many eroded areas; 

"raw" areas frequent along 

straight sections and bends; 

obvious bank sloughing; 60-100% 

of bank has erosional scars.

Total Score

10. Riparian Vegetative

Zone Width 

Width of riparian zone >18 

meters; human activities (i.e., 

parking lots, roadbeds, clear-cuts, 

lawns, or crops) have not 

impacted zone.

Width of riparian zone 12-18 

meters; human activities have 

impacted zone only minimally.

Width of riparian zone 6-12 

meters; human activities have 

impacted zone a great deal.

OPTIMAL SUBOPTIMAL MARGINAL

RB Score

LB Score

POOR

More than 90% of the streambank 

surfaces and immediate riparian 

zone covered by native vegetation, 

including trees, understory shrubs, 

or non-woody macrophytes; 

vegetative disruption through 

grazing or mowing minimal or not 

evident; almost all plants allowed 

to grow naturally.

70-90% of the streambank surfaces

covered by native vegetation, but 

one class of plants is not well-

represented; disruption evident but 

not affecting full plant growth 

potential to any great extent; more 

than one-half of the potential plant 

stubble height remaining.

50-70% of the streambank

surfaces covered by vegetation; 

disruption obvious; patches of 

bare soil or closely cropped 

vegetation common; less than 

one-half of the potential plant 

stubble height remaining.

Less than 50% of the streambank 

surfaces covered by vegetation; 

disruption of streambank 

vegetation is very high; vegetation 

has been removed to 5 

centimeters or less in average 

stubble height.

RB Score

8. Bank Stability

Banks stable; evidence of erosion 

or bank failure absent or minimal; 

little potential for future problems.  

< 5% of bank affected.
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LAT LONG

Perennial

OPTIMAL SUBOPTIMAL

Ephemeral

MARGINAL POOR

Little or no enlargement of islands 

or point bars and less than 5% of 

the bottom affected by sediment 

deposition.

Some new increase in bar 

formation, mostly from gravel, sand 

or fine sediment; 5-30% of the 

bottom affected; slight deposition 

in pools.

Moderate deposition of new 

gravel, sand or fine sediment on 

old and new bars; 30-50% of 

the bottom affected; sediment 

deposits at obstructions, 

constrictions, and bends; 

moderate deposition of pools 

prevalent.
Score

CONDITION CATEGORY

Intermittent

HABITAT
PARAMETER

STREAM TYPE:

INVESTIGATOR(S)

STREAM SIZE:

Width (Ft)

Depth (Ft)

Reach (Ft)

5. Channel Flow Status Water reaches base of both lower 

banks, and minimal amount of 

channel substrate is exposed.

Water fills > 75% of the available 

channel; or <25% of channel 

substrate is exposed.

Water fills 25-75% of the 

available channel, and/or riffle 

substrates are mostly exposed.
Score

6. Channel Alteration Channelization or dredging absent 

or minimal; stream with normal 

pattern.

Some channelization present, 

usually in areas of bridge 

abutments; evidence of past 

channelization, i.e., dredging, 

(greater than past 20 yr) may be 

present, but recent channelization 

is not present.

Channelization may be 

extensive; embankments or 

shoring structures present on 

both banks; and 40 to 80% of 

stream reach channelized and 

disrupted.

Very little water in channel and 

mostly present as standing pools.

Banks shored with gabion or 

cement; over 80% of the stream 

reach channelized and disrupted.  

Instream habitat greatly altered or 

removed entirely.

Occurrence of riffles infrequent; 

distance between riffles divided by 

the width of the stream is between 

7 to 15.

Occasional riffle or bend; 

bottom contours provide some 

habitat; distance between riffles 

divided by the width of the 

stream is between 15 to 25.

Generally all flat water or shallow 

riffles; poor habitat; distance 

between riffles divided by the 

width of the stream is a ration of 

> 25.

Score
7. Frequency of Riffles

(or Bends)

Gravel, cobble, and boulder 

particles are 25-50% surrounded by 

fine sediment.

Gravel, cobble, and boulder 

particles are 50-75% 

surrounded by fine sediment.

Score

Gravel, cobble, and boulder 

particles are more than 75% 

surrounded by fine sediment.

2. Embeddedness Gravel, cobble, and boulder 

particles are 0-25% surrounded by 

fine sediment.  Layering of cobble 

provides diversity of niche space.

Score

3. Velocity /

Depth Regime

All four velocity/depth regimes 

present (slow-deep, slow-shallow, 

fast-deep, fast-shallow).  (Slow is < 

0.3 m/s, deep is > 0.5 m.)

Only 3 of the 4 regimes present (if 

fast-shallow is missing, score lower 

than if missing other regimes).

Only 2 of the 4 habitat regimes 

present (if fast-shallow or slow-

shallow are missing, score low).

Dominated by 1 velocity/depth 

regime (usually slow-deep).

Score
4. Sediment Deposition

Occurrence of riffles relatively 

frequent; ratio of distance between 

riffles divided by width of the 

stream < 7:1 (generally 5 to 7); 

variety of habitat is key.  In 

streams where riffles are 

continuous, placement of boulders 

or other large, natural obstruction 

is important.

Heavy deposits of fine material, 

increased bar development; more 

than 50% of the bottom changing 

frequently; pools almost absent 

due to substantial sediment 

deposition.

20-40% mix of stable habitat;

habitat availability less than 

desirable; substrate frequently 

disturbed or removed.

1. Epifaunal Substrate /

Available Cover

Greater than 70% of substrate 

favorable for epifaunal colonization 

and fish cover; mix of snags, 

submerged logs, undercut banks, 

cobble or other stable habitat and 

at stage to allow full colonization 

potential (i.e., logs/snags that are 

not new fall and not transient.)

40-70% mix of stable habitat; well

suited for full colonization 

potential; adequate habitat for 

maintenance of populations; 

presence of additional substrate in 

the form of new fall, but not yet 

prepared for colonization (may rate 

at high end of scale).

Less than 20% stable habitat; lack 

of habitat is obvious; substrate 

unstable or lacking.

Score
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REMARKS / NOTES:

Width of riparian zone <6 meters: 

little or no riparian vegetation due 

to human activities.

LB Score
RB Score

9. Vegetative Protection 

LB Score

REACH Page 2 of 2

Moderately stable; infrequent, small 

areas of erosion mostly healed 

over.  5-30% of bank in reach has 

areas of erosion.

Moderately unstable; 30-60% of 

bank in reach has areas of 

erosion; high erosion potential 

during floods.

Unstable; many eroded areas; 

"raw" areas frequent along 

straight sections and bends; 

obvious bank sloughing; 60-100% 

of bank has erosional scars.

Total Score

10. Riparian Vegetative

Zone Width 

Width of riparian zone >18 

meters; human activities (i.e., 

parking lots, roadbeds, clear-cuts, 

lawns, or crops) have not 

impacted zone.

Width of riparian zone 12-18 

meters; human activities have 

impacted zone only minimally.

Width of riparian zone 6-12 

meters; human activities have 

impacted zone a great deal.

OPTIMAL SUBOPTIMAL MARGINAL

RB Score

LB Score

POOR

More than 90% of the streambank 

surfaces and immediate riparian 

zone covered by native vegetation, 

including trees, understory shrubs, 

or non-woody macrophytes; 

vegetative disruption through 

grazing or mowing minimal or not 

evident; almost all plants allowed 

to grow naturally.

70-90% of the streambank surfaces

covered by native vegetation, but 

one class of plants is not well-

represented; disruption evident but 

not affecting full plant growth 

potential to any great extent; more 

than one-half of the potential plant 

stubble height remaining.

50-70% of the streambank

surfaces covered by vegetation; 

disruption obvious; patches of 

bare soil or closely cropped 

vegetation common; less than 

one-half of the potential plant 

stubble height remaining.

Less than 50% of the streambank 

surfaces covered by vegetation; 

disruption of streambank 

vegetation is very high; vegetation 

has been removed to 5 

centimeters or less in average 

stubble height.

RB Score

8. Bank Stability

Banks stable; evidence of erosion 

or bank failure absent or minimal; 

little potential for future problems.  

< 5% of bank affected.
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LAT LONG

Perennial

OPTIMAL SUBOPTIMAL

Ephemeral

MARGINAL POOR

Little or no enlargement of islands 

or point bars and less than 5% of 

the bottom affected by sediment 

deposition.

Some new increase in bar 

formation, mostly from gravel, sand 

or fine sediment; 5-30% of the 

bottom affected; slight deposition 

in pools.

Moderate deposition of new 

gravel, sand or fine sediment on 

old and new bars; 30-50% of 

the bottom affected; sediment 

deposits at obstructions, 

constrictions, and bends; 

moderate deposition of pools 

prevalent.
Score

CONDITION CATEGORY

Intermittent

HABITAT
PARAMETER

STREAM TYPE:

INVESTIGATOR(S)

STREAM SIZE:

Width (Ft)

Depth (Ft)

Reach (Ft)

5. Channel Flow Status Water reaches base of both lower 

banks, and minimal amount of 

channel substrate is exposed.

Water fills > 75% of the available 

channel; or <25% of channel 

substrate is exposed.

Water fills 25-75% of the 

available channel, and/or riffle 

substrates are mostly exposed.
Score

6. Channel Alteration Channelization or dredging absent 

or minimal; stream with normal 

pattern.

Some channelization present, 

usually in areas of bridge 

abutments; evidence of past 

channelization, i.e., dredging, 

(greater than past 20 yr) may be 

present, but recent channelization 

is not present.

Channelization may be 

extensive; embankments or 

shoring structures present on 

both banks; and 40 to 80% of 

stream reach channelized and 

disrupted.

Very little water in channel and 

mostly present as standing pools.

Banks shored with gabion or 

cement; over 80% of the stream 

reach channelized and disrupted.  

Instream habitat greatly altered or 

removed entirely.

Occurrence of riffles infrequent; 

distance between riffles divided by 

the width of the stream is between 

7 to 15.

Occasional riffle or bend; 

bottom contours provide some 

habitat; distance between riffles 

divided by the width of the 

stream is between 15 to 25.

Generally all flat water or shallow 

riffles; poor habitat; distance 

between riffles divided by the 

width of the stream is a ration of 

> 25.

Score
7. Frequency of Riffles

(or Bends)

Gravel, cobble, and boulder 

particles are 25-50% surrounded by 

fine sediment.

Gravel, cobble, and boulder 

particles are 50-75% 

surrounded by fine sediment.

Score

Gravel, cobble, and boulder 

particles are more than 75% 

surrounded by fine sediment.

2. Embeddedness Gravel, cobble, and boulder 

particles are 0-25% surrounded by 

fine sediment.  Layering of cobble 

provides diversity of niche space.

Score

3. Velocity /

Depth Regime

All four velocity/depth regimes 

present (slow-deep, slow-shallow, 

fast-deep, fast-shallow).  (Slow is < 

0.3 m/s, deep is > 0.5 m.)

Only 3 of the 4 regimes present (if 

fast-shallow is missing, score lower 

than if missing other regimes).

Only 2 of the 4 habitat regimes 

present (if fast-shallow or slow-

shallow are missing, score low).

Dominated by 1 velocity/depth 

regime (usually slow-deep).

Score
4. Sediment Deposition

Occurrence of riffles relatively 

frequent; ratio of distance between 

riffles divided by width of the 

stream < 7:1 (generally 5 to 7); 

variety of habitat is key.  In 

streams where riffles are 

continuous, placement of boulders 

or other large, natural obstruction 

is important.

Heavy deposits of fine material, 

increased bar development; more 

than 50% of the bottom changing 

frequently; pools almost absent 

due to substantial sediment 

deposition.

20-40% mix of stable habitat;

habitat availability less than 

desirable; substrate frequently 

disturbed or removed.

1. Epifaunal Substrate /

Available Cover

Greater than 70% of substrate 

favorable for epifaunal colonization 

and fish cover; mix of snags, 

submerged logs, undercut banks, 

cobble or other stable habitat and 

at stage to allow full colonization 

potential (i.e., logs/snags that are 

not new fall and not transient.)

40-70% mix of stable habitat; well

suited for full colonization 

potential; adequate habitat for 

maintenance of populations; 

presence of additional substrate in 

the form of new fall, but not yet 

prepared for colonization (may rate 

at high end of scale).

Less than 20% stable habitat; lack 

of habitat is obvious; substrate 

unstable or lacking.

Score
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REMARKS / NOTES:

Width of riparian zone <6 meters: 

little or no riparian vegetation due 

to human activities.

LB Score
RB Score

9. Vegetative Protection 

LB Score

REACH Page 2 of 2

Moderately stable; infrequent, small 

areas of erosion mostly healed 

over.  5-30% of bank in reach has 

areas of erosion.

Moderately unstable; 30-60% of 

bank in reach has areas of 

erosion; high erosion potential 

during floods.

Unstable; many eroded areas; 

"raw" areas frequent along 

straight sections and bends; 

obvious bank sloughing; 60-100% 

of bank has erosional scars.

Total Score

10. Riparian Vegetative

Zone Width 

Width of riparian zone >18 

meters; human activities (i.e., 

parking lots, roadbeds, clear-cuts, 

lawns, or crops) have not 

impacted zone.

Width of riparian zone 12-18 

meters; human activities have 

impacted zone only minimally.

Width of riparian zone 6-12 

meters; human activities have 

impacted zone a great deal.

OPTIMAL SUBOPTIMAL MARGINAL

RB Score

LB Score

POOR

More than 90% of the streambank 

surfaces and immediate riparian 

zone covered by native vegetation, 

including trees, understory shrubs, 

or non-woody macrophytes; 

vegetative disruption through 

grazing or mowing minimal or not 

evident; almost all plants allowed 

to grow naturally.

70-90% of the streambank surfaces

covered by native vegetation, but 

one class of plants is not well-

represented; disruption evident but 

not affecting full plant growth 

potential to any great extent; more 

than one-half of the potential plant 

stubble height remaining.

50-70% of the streambank

surfaces covered by vegetation; 

disruption obvious; patches of 

bare soil or closely cropped 

vegetation common; less than 

one-half of the potential plant 

stubble height remaining.

Less than 50% of the streambank 

surfaces covered by vegetation; 

disruption of streambank 

vegetation is very high; vegetation 

has been removed to 5 

centimeters or less in average 

stubble height.

RB Score

8. Bank Stability

Banks stable; evidence of erosion 

or bank failure absent or minimal; 

little potential for future problems.  

< 5% of bank affected.
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LAT LONG

Perennial

OPTIMAL SUBOPTIMAL

Ephemeral

MARGINAL POOR

Little or no enlargement of islands 

or point bars and less than 5% of 

the bottom affected by sediment 

deposition.

Some new increase in bar 

formation, mostly from gravel, sand 

or fine sediment; 5-30% of the 

bottom affected; slight deposition 

in pools.

Moderate deposition of new 

gravel, sand or fine sediment on 

old and new bars; 30-50% of 

the bottom affected; sediment 

deposits at obstructions, 

constrictions, and bends; 

moderate deposition of pools 

prevalent.
Score

CONDITION CATEGORY

Intermittent

HABITAT
PARAMETER

STREAM TYPE:

INVESTIGATOR(S)

STREAM SIZE:

Width (Ft)

Depth (Ft)

Reach (Ft)

5. Channel Flow Status Water reaches base of both lower 

banks, and minimal amount of 

channel substrate is exposed.

Water fills > 75% of the available 

channel; or <25% of channel 

substrate is exposed.

Water fills 25-75% of the 

available channel, and/or riffle 

substrates are mostly exposed.
Score

6. Channel Alteration Channelization or dredging absent 

or minimal; stream with normal 

pattern.

Some channelization present, 

usually in areas of bridge 

abutments; evidence of past 

channelization, i.e., dredging, 

(greater than past 20 yr) may be 

present, but recent channelization 

is not present.

Channelization may be 

extensive; embankments or 

shoring structures present on 

both banks; and 40 to 80% of 

stream reach channelized and 

disrupted.

Very little water in channel and 

mostly present as standing pools.

Banks shored with gabion or 

cement; over 80% of the stream 

reach channelized and disrupted.  

Instream habitat greatly altered or 

removed entirely.

Occurrence of riffles infrequent; 

distance between riffles divided by 

the width of the stream is between 

7 to 15.

Occasional riffle or bend; 

bottom contours provide some 

habitat; distance between riffles 

divided by the width of the 

stream is between 15 to 25.

Generally all flat water or shallow 

riffles; poor habitat; distance 

between riffles divided by the 

width of the stream is a ration of 

> 25.

Score
7. Frequency of Riffles

(or Bends)

Gravel, cobble, and boulder 

particles are 25-50% surrounded by 

fine sediment.

Gravel, cobble, and boulder 

particles are 50-75% 

surrounded by fine sediment.

Score

Gravel, cobble, and boulder 

particles are more than 75% 

surrounded by fine sediment.

2. Embeddedness Gravel, cobble, and boulder 

particles are 0-25% surrounded by 

fine sediment.  Layering of cobble 

provides diversity of niche space.

Score

3. Velocity /

Depth Regime

All four velocity/depth regimes 

present (slow-deep, slow-shallow, 

fast-deep, fast-shallow).  (Slow is < 

0.3 m/s, deep is > 0.5 m.)

Only 3 of the 4 regimes present (if 

fast-shallow is missing, score lower 

than if missing other regimes).

Only 2 of the 4 habitat regimes 

present (if fast-shallow or slow-

shallow are missing, score low).

Dominated by 1 velocity/depth 

regime (usually slow-deep).

Score
4. Sediment Deposition

Occurrence of riffles relatively 

frequent; ratio of distance between 

riffles divided by width of the 

stream < 7:1 (generally 5 to 7); 

variety of habitat is key.  In 

streams where riffles are 

continuous, placement of boulders 

or other large, natural obstruction 

is important.

Heavy deposits of fine material, 

increased bar development; more 

than 50% of the bottom changing 

frequently; pools almost absent 

due to substantial sediment 

deposition.

20-40% mix of stable habitat;

habitat availability less than 

desirable; substrate frequently 

disturbed or removed.

1. Epifaunal Substrate /

Available Cover

Greater than 70% of substrate 

favorable for epifaunal colonization 

and fish cover; mix of snags, 

submerged logs, undercut banks, 

cobble or other stable habitat and 

at stage to allow full colonization 

potential (i.e., logs/snags that are 

not new fall and not transient.)

40-70% mix of stable habitat; well

suited for full colonization 

potential; adequate habitat for 

maintenance of populations; 

presence of additional substrate in 

the form of new fall, but not yet 

prepared for colonization (may rate 

at high end of scale).

Less than 20% stable habitat; lack 

of habitat is obvious; substrate 

unstable or lacking.

Score
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REMARKS / NOTES:

Width of riparian zone <6 meters: 

little or no riparian vegetation due 

to human activities.

LB Score
RB Score

9. Vegetative Protection 

LB Score

REACH Page 2 of 2

Moderately stable; infrequent, small 

areas of erosion mostly healed 

over.  5-30% of bank in reach has 

areas of erosion.

Moderately unstable; 30-60% of 

bank in reach has areas of 

erosion; high erosion potential 

during floods.

Unstable; many eroded areas; 

"raw" areas frequent along 

straight sections and bends; 

obvious bank sloughing; 60-100% 

of bank has erosional scars.

Total Score

10. Riparian Vegetative

Zone Width 

Width of riparian zone >18 

meters; human activities (i.e., 

parking lots, roadbeds, clear-cuts, 

lawns, or crops) have not 

impacted zone.

Width of riparian zone 12-18 

meters; human activities have 

impacted zone only minimally.

Width of riparian zone 6-12 

meters; human activities have 

impacted zone a great deal.

OPTIMAL SUBOPTIMAL MARGINAL

RB Score

LB Score

POOR

More than 90% of the streambank 

surfaces and immediate riparian 

zone covered by native vegetation, 

including trees, understory shrubs, 

or non-woody macrophytes; 

vegetative disruption through 

grazing or mowing minimal or not 

evident; almost all plants allowed 

to grow naturally.

70-90% of the streambank surfaces

covered by native vegetation, but 

one class of plants is not well-

represented; disruption evident but 

not affecting full plant growth 

potential to any great extent; more 

than one-half of the potential plant 

stubble height remaining.

50-70% of the streambank

surfaces covered by vegetation; 

disruption obvious; patches of 

bare soil or closely cropped 

vegetation common; less than 

one-half of the potential plant 

stubble height remaining.

Less than 50% of the streambank 

surfaces covered by vegetation; 

disruption of streambank 

vegetation is very high; vegetation 

has been removed to 5 

centimeters or less in average 

stubble height.

RB Score

8. Bank Stability

Banks stable; evidence of erosion 

or bank failure absent or minimal; 

little potential for future problems.  

< 5% of bank affected.
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LAT LONG

Perennial

OPTIMAL SUBOPTIMAL

Ephemeral

MARGINAL POOR

Little or no enlargement of islands 

or point bars and less than 5% of 

the bottom affected by sediment 

deposition.

Some new increase in bar 

formation, mostly from gravel, sand 

or fine sediment; 5-30% of the 

bottom affected; slight deposition 

in pools.

Moderate deposition of new 

gravel, sand or fine sediment on 

old and new bars; 30-50% of 

the bottom affected; sediment 

deposits at obstructions, 

constrictions, and bends; 

moderate deposition of pools 

prevalent.
Score

CONDITION CATEGORY

Intermittent

HABITAT
PARAMETER

STREAM TYPE:

INVESTIGATOR(S)

STREAM SIZE:

Width (Ft)

Depth (Ft)

Reach (Ft)

5. Channel Flow Status Water reaches base of both lower 

banks, and minimal amount of 

channel substrate is exposed.

Water fills > 75% of the available 

channel; or <25% of channel 

substrate is exposed.

Water fills 25-75% of the 

available channel, and/or riffle 

substrates are mostly exposed.
Score

6. Channel Alteration Channelization or dredging absent 

or minimal; stream with normal 

pattern.

Some channelization present, 

usually in areas of bridge 

abutments; evidence of past 

channelization, i.e., dredging, 

(greater than past 20 yr) may be 

present, but recent channelization 

is not present.

Channelization may be 

extensive; embankments or 

shoring structures present on 

both banks; and 40 to 80% of 

stream reach channelized and 

disrupted.

Very little water in channel and 

mostly present as standing pools.

Banks shored with gabion or 

cement; over 80% of the stream 

reach channelized and disrupted.  

Instream habitat greatly altered or 

removed entirely.

Occurrence of riffles infrequent; 

distance between riffles divided by 

the width of the stream is between 

7 to 15.

Occasional riffle or bend; 

bottom contours provide some 

habitat; distance between riffles 

divided by the width of the 

stream is between 15 to 25.

Generally all flat water or shallow 

riffles; poor habitat; distance 

between riffles divided by the 

width of the stream is a ration of 

> 25.

Score
7. Frequency of Riffles

(or Bends)

Gravel, cobble, and boulder 

particles are 25-50% surrounded by 

fine sediment.

Gravel, cobble, and boulder 

particles are 50-75% 

surrounded by fine sediment.

Score

Gravel, cobble, and boulder 

particles are more than 75% 

surrounded by fine sediment.

2. Embeddedness Gravel, cobble, and boulder 

particles are 0-25% surrounded by 

fine sediment.  Layering of cobble 

provides diversity of niche space.

Score

3. Velocity /

Depth Regime

All four velocity/depth regimes 

present (slow-deep, slow-shallow, 

fast-deep, fast-shallow).  (Slow is < 

0.3 m/s, deep is > 0.5 m.)

Only 3 of the 4 regimes present (if 

fast-shallow is missing, score lower 

than if missing other regimes).

Only 2 of the 4 habitat regimes 

present (if fast-shallow or slow-

shallow are missing, score low).

Dominated by 1 velocity/depth 

regime (usually slow-deep).

Score
4. Sediment Deposition

Occurrence of riffles relatively 

frequent; ratio of distance between 

riffles divided by width of the 

stream < 7:1 (generally 5 to 7); 

variety of habitat is key.  In 

streams where riffles are 

continuous, placement of boulders 

or other large, natural obstruction 

is important.

Heavy deposits of fine material, 

increased bar development; more 

than 50% of the bottom changing 

frequently; pools almost absent 

due to substantial sediment 

deposition.

20-40% mix of stable habitat;

habitat availability less than 

desirable; substrate frequently 

disturbed or removed.

1. Epifaunal Substrate /

Available Cover

Greater than 70% of substrate 

favorable for epifaunal colonization 

and fish cover; mix of snags, 

submerged logs, undercut banks, 

cobble or other stable habitat and 

at stage to allow full colonization 

potential (i.e., logs/snags that are 

not new fall and not transient.)

40-70% mix of stable habitat; well

suited for full colonization 

potential; adequate habitat for 

maintenance of populations; 

presence of additional substrate in 

the form of new fall, but not yet 

prepared for colonization (may rate 

at high end of scale).

Less than 20% stable habitat; lack 

of habitat is obvious; substrate 

unstable or lacking.

Score
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REMARKS / NOTES:

Width of riparian zone <6 meters: 

little or no riparian vegetation due 

to human activities.

LB Score
RB Score

9. Vegetative Protection 

LB Score

REACH Page 2 of 2

Moderately stable; infrequent, small 

areas of erosion mostly healed 

over.  5-30% of bank in reach has 

areas of erosion.

Moderately unstable; 30-60% of 

bank in reach has areas of 

erosion; high erosion potential 

during floods.

Unstable; many eroded areas; 

"raw" areas frequent along 

straight sections and bends; 

obvious bank sloughing; 60-100% 

of bank has erosional scars.

Total Score

10. Riparian Vegetative

Zone Width 

Width of riparian zone >18 

meters; human activities (i.e., 

parking lots, roadbeds, clear-cuts, 

lawns, or crops) have not 

impacted zone.

Width of riparian zone 12-18 

meters; human activities have 

impacted zone only minimally.

Width of riparian zone 6-12 

meters; human activities have 

impacted zone a great deal.

OPTIMAL SUBOPTIMAL MARGINAL

RB Score

LB Score

POOR

More than 90% of the streambank 

surfaces and immediate riparian 

zone covered by native vegetation, 

including trees, understory shrubs, 

or non-woody macrophytes; 

vegetative disruption through 

grazing or mowing minimal or not 

evident; almost all plants allowed 

to grow naturally.

70-90% of the streambank surfaces

covered by native vegetation, but 

one class of plants is not well-

represented; disruption evident but 

not affecting full plant growth 

potential to any great extent; more 

than one-half of the potential plant 

stubble height remaining.

50-70% of the streambank

surfaces covered by vegetation; 

disruption obvious; patches of 

bare soil or closely cropped 

vegetation common; less than 

one-half of the potential plant 

stubble height remaining.

Less than 50% of the streambank 

surfaces covered by vegetation; 

disruption of streambank 

vegetation is very high; vegetation 

has been removed to 5 

centimeters or less in average 

stubble height.

RB Score

8. Bank Stability

Banks stable; evidence of erosion 

or bank failure absent or minimal; 

little potential for future problems.  

< 5% of bank affected.
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THIRD ROCK CONSULTANTS, LLC 
WETLAND DETERMINATION – EASTERN MOUNTAINS AND PIEDMONT REGION 

Form Rev’d Wetland Determination – Interim Eastern Mtns and Piedmont Region, Page 1 of 3 

Project No: Date: 

Site ID: State: 

City, County, Range:  

Slope (%): 

Project Name: 

Applicant/Owner: 

Investigator(s): 

Landform (hillslope, terrace, etc.): 

Subregion (LRR or MLRA): Lat: Long: Datum: 

NWI Classification: Soil Map Unit Name: 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes No (If no, explain in remarks.) 

Are vegetation soil or hydrology Are “Normal Circumstances” present? Yes No 

Are vegetation soil or hydrology 

significantly disturbed? 

naturally problematic? (If needed, explain any answers in “Remarks.”) 

Yes No 

Is the sampled area within a wetland? 
Yes No 

Hydrophytic Vegetation 

Present? Hydric Soil Present? 

Wetland Hydrology Present? Yes No Yes No 

True Aquatic Plants (B14) 
Hydrogen Sulfide Odor (C1) 
Oxidized Rhizospheres on Living Roots 
(C3) Presence of Reduced Iron (C4) 
Recent Iron Reduction in Tilled Soils (C6) 
Thin Muck Surface (C7) 
Other (Explain in Remarks) 

Surface Water (A1) 
High Water Table (A2) 
Saturation (A3) 
Water Marks (B1) 
Sediment Deposits (B2) 
Drift Deposits (B3) 
Algal Mat or Crust (B4) 
Iron Deposits (B5) 
Inundation Visible on Aerial Imagery (B7) 
Water-Stained Leaves (B9) 
Aquatic Fauna (B13) 

Surface Soil Cracks (B6) 
Sparsely Vegetated Concave Surface (B8) 
Drainage Patterns (B10) 
Moss Trim Lines (B16) 
Dry-Season Water Table (C2) 
Crayfish Burrows (C8) 
Saturation Visible on Aerial Imagery (C9) 
Stunted or Stressed Plants (D1) 
Geomorphic Position (D2) 
Shallow Aquitard (D3) Microtopographic 
Relief (D4) 
FAC-Neutral Test (D5) 

Yes No Depth (inches): 
Yes No Depth (inches): 
Yes No Depth (inches): Wetland Hydrology Present? Yes No 

Field Observations
 Surface Water Present? 
Water Table Present? 
Saturation Present: 
(includes capillary fringe) 

Cave Run Lake Raw Water Intake KY19-051 03/17/2020

Eclipse Engineering, PLLC KY Non-Wetland A

J. Storm, K. Hall Morehead, Rowan

Ridge Saddle Concave 3%

121/N 38.125049 -83.529071 NAD 83

Allegheny Loam 12% to 20% slope None

 
 

0

Location collected with Garmin GPS and photographs 

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔



Tree Stratum (Plot Size:  ) 
Absolute 
% Cover 

Dominant 
Species? 

Indicator 
Status 

1. (A) 

2. 

3. (B) 

4. 

5. 

Dominance Test

No. of dominant species that are 
OBL, FACW, or FAC: 

Total No. of dominant species 
across all strata: 

% of dominant species that 
Are OBL, FACW, or FAC (A/B) 

      

Sapling Stratum (Plot size:  ) 

1. X = 

2. 

3. 

4. 

5. 

Prevalence Index
Total % Cover 

OBL Species 

FACW Species 

FAC Species 

FACU Species 

UPL Species 
6. Totals (A) (B) 

Prevalence Index = B/A or 

Shrub Stratum (Plot size: Hydrophytic Vegetation Indicators: 
1.  1 Rapid Test for Hydrophytic Vegetation 

2.  2 Dominance Test is > 50% 

3. 3 Prevalence Index is < 3.01 

4. 4 Morphological Adaptations1 (Provide Support) 

5. Problematic Hydrophytic Vegetation1 (Explain) 

6. 1 Indicators of hydric soil and wetland hydrology must be 
  present unless disturbed or problematic. 

Herb Stratum (Plot size:  ) 

1. 

2. 

3. 

4. 

5. 

6. 
7. 

8. 

Definitions of Five Vegetation Strata: 

Tree – Woody plants, excluding woody vines, 
approximately 20 ft. (6 m) or more in height and 3 in. 
(7.6 cm) or larger in diameter at breast height (DBH). 

Sapling – Woody plants, excluding woody vines, 
approximately 20 ft. (6 m) or more in height and less 
than 3 in. (7.6 cm) DBH. 

Shrub – Woody plants, excluding woody vines, 
approximately 3 to 20 ft. (1-6 m) in height. 

Herb – All herbaceous (non-woody) plants, including 
herbaceous vines, regardless of size, and woody plants, 
except woody vines, less than approximately 3 ft. (1 m) 
in height. 

Woody Vine – All woody vines, regardless of height. 

9. 
10. 

11. 

= Total Cover 

 20% of Total Cover:     

 Woody Vine Stratum (Plot size:  ) 
1. 

2. 

Hydrophytic Vegetation Present? Yes  No 

3. 

4. 

5. 

 50 % of Total Cover: 

= Total Cover 

 20% of Total Cover:     

 50 % of Total Cover: 

= Total Cover 

 20% of Total Cover:      50 % of Total Cover: 

= Total Cover 

 20% of Total Cover:      50 % of Total Cover: 

) 

= Total Cover 

 20% of Total Cover:      50 % of Total Cover: 

X  = 

X  = 

X  = 
X  = 
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1None

2

50
0

0 0

None

50
25

75
0

0 0

None

0
0

0

Dichanthelium clandestinum
Rosa multiflora
Lonicera laponica

Rubus alleghenjensis

50

15
5
5

75
37.5 15

None

0
0 0

0
0

150
100
0

250

3.33

FAC

FACU
FACU
FACU

30

15

5

5

✔

15

✔

✔

1
2
3
4
5

Non-Wetland ACave Run Lake Raw Water Intake KY19-051



Restrictive Layer 

Type: 

Depth (inches): 

Profile Description  

Depth Matrix Redox Features 

(inches) Color (moist) % Color (moist) % Type1 Loc2 Texture Remarks 

 Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains Location:  PL=Pore Lining, M=Matrix 

Hydric Soil Indicators:  Indicators for Problematic Hydric Soils3: 

2 cm Muck (A10) (MLRA 147) 

Coast Prairie Redox (A16) (MLRA, 147, 148) 

Piedmont Floodplain Soils (F19) (MLRA 136, 147) 

Very Shallow Dark Surface (TF12) 

Other (Explain in Remarks)     

Dark Surface (S7) 

Polyvalue Below Surface (S8) (MLRA 147, 148) 

Thin Dark Surface (S9) (MLRA 147, 148) 

Loamy Gleyed Matrix (F2) 

Depleted Matrix (F3) 

Redox Dark Surface (F6) 

Depleted Dark Surface (F7) 

Redox Depressions (F8) 

Iron-Manganese Masses (F12) (LRR N, MLRA 

136) Umbric Surface (F13) (MLRA 136, 122) 

Piedmont Floodplain Soils (F19) (MLRA 148) 

Red Parent Material (TF2) 

Histosol (A1) 

Histic Epipedon (A2) 

Black Histic (A3) 

Hydrogen Sulfide (A4) 

Stratified Layers (A5) 

2 cm Muck (A10) (LRR N) 

Depleted Below Dark Surface (A11) 

Thick Dark Surface (A11) 

Sandy Mucky Mineral (S1)  

(LRR N, MLRA 147, 148) 

Sandy Gleyed Matrix (S4) 

Sandy Redox (S5) 

Stripped Matrix (S6) 

Hydric Soil Present?   Yes  No 

Form Rev’d Wetland Determination – Interim Eastern Mtns and Piedmont Region, Page  of 3

3

2.5Y 5/3 100 Loam0-14

✔

Cave Run Lake Raw Water Intake KY19-051 Non-Wetland A



THIRD ROCK CONSULTANTS, LLC 
WETLAND DETERMINATION – EASTERN MOUNTAINS AND PIEDMONT REGION 

Form Rev’d Wetland Determination – Interim Eastern Mtns and Piedmont Region, Page 1 of 3 

Project No: Date: 

Site ID: State: 

City, County, Range:  

Slope (%): 

Project Name: 

Applicant/Owner: 

Investigator(s): 

Landform (hillslope, terrace, etc.): 

Subregion (LRR or MLRA): Lat: Long: Datum: 

NWI Classification: Soil Map Unit Name: 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes No (If no, explain in remarks.) 

Are vegetation soil or hydrology Are “Normal Circumstances” present? Yes No 

Are vegetation soil or hydrology 

significantly disturbed? 

naturally problematic? (If needed, explain any answers in “Remarks.”) 

Yes No 

Is the sampled area within a wetland? 
Yes No 

Hydrophytic Vegetation 

Present? Hydric Soil Present? 

Wetland Hydrology Present? Yes No Yes No 

True Aquatic Plants (B14) 
Hydrogen Sulfide Odor (C1) 
Oxidized Rhizospheres on Living Roots 
(C3) Presence of Reduced Iron (C4) 
Recent Iron Reduction in Tilled Soils (C6) 
Thin Muck Surface (C7) 
Other (Explain in Remarks) 

Surface Water (A1) 
High Water Table (A2) 
Saturation (A3) 
Water Marks (B1) 
Sediment Deposits (B2) 
Drift Deposits (B3) 
Algal Mat or Crust (B4) 
Iron Deposits (B5) 
Inundation Visible on Aerial Imagery (B7) 
Water-Stained Leaves (B9) 
Aquatic Fauna (B13) 

Surface Soil Cracks (B6) 
Sparsely Vegetated Concave Surface (B8) 
Drainage Patterns (B10) 
Moss Trim Lines (B16) 
Dry-Season Water Table (C2) 
Crayfish Burrows (C8) 
Saturation Visible on Aerial Imagery (C9) 
Stunted or Stressed Plants (D1) 
Geomorphic Position (D2) 
Shallow Aquitard (D3) Microtopographic 
Relief (D4) 
FAC-Neutral Test (D5) 

Yes No Depth (inches): 
Yes No Depth (inches): 
Yes No Depth (inches): Wetland Hydrology Present? Yes No 

Field Observations
 Surface Water Present? 
Water Table Present? 
Saturation Present: 
(includes capillary fringe) 

Cave Run Lake Raw Water Intake KY19-051 03/17/2020

Eclipse Engineering, PLLC KY Non-Wetland B

J. Storm, K. Hall Morehead, Rowan

Terrace Concave <1%

121/N 38.136281 -83.536487 NAD 83

Alleheny loam 6% to 12% slopes None

 
 

2

0

Location collected with Garmin GPS and photographs 

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔ ✔



Tree Stratum (Plot Size:  ) 
Absolute 
% Cover 

Dominant 
Species? 

Indicator 
Status 

1. (A) 

2. 

3. (B) 

4. 

5. 

Dominance Test

No. of dominant species that are 
OBL, FACW, or FAC: 

Total No. of dominant species 
across all strata: 

% of dominant species that 
Are OBL, FACW, or FAC (A/B) 

      

Sapling Stratum (Plot size:  ) 

1. X = 

2. 

3. 

4. 

5. 

Prevalence Index
Total % Cover 

OBL Species 

FACW Species 

FAC Species 

FACU Species 

UPL Species 
6. Totals (A) (B) 

Prevalence Index = B/A or 

Shrub Stratum (Plot size: Hydrophytic Vegetation Indicators: 
1.  1 Rapid Test for Hydrophytic Vegetation 

2.  2 Dominance Test is > 50% 

3. 3 Prevalence Index is < 3.01 

4. 4 Morphological Adaptations1 (Provide Support) 

5. Problematic Hydrophytic Vegetation1 (Explain) 

6. 1 Indicators of hydric soil and wetland hydrology must be 
  present unless disturbed or problematic. 

Herb Stratum (Plot size:  ) 

1. 

2. 

3. 

4. 

5. 

6. 
7. 

8. 

Definitions of Five Vegetation Strata: 

Tree – Woody plants, excluding woody vines, 
approximately 20 ft. (6 m) or more in height and 3 in. 
(7.6 cm) or larger in diameter at breast height (DBH). 

Sapling – Woody plants, excluding woody vines, 
approximately 20 ft. (6 m) or more in height and less 
than 3 in. (7.6 cm) DBH. 

Shrub – Woody plants, excluding woody vines, 
approximately 3 to 20 ft. (1-6 m) in height. 

Herb – All herbaceous (non-woody) plants, including 
herbaceous vines, regardless of size, and woody plants, 
except woody vines, less than approximately 3 ft. (1 m) 
in height. 

Woody Vine – All woody vines, regardless of height. 

9. 
10. 

11. 

= Total Cover 

 20% of Total Cover:     

 Woody Vine Stratum (Plot size:  ) 
1. 

2. 

Hydrophytic Vegetation Present? Yes  No 

3. 

4. 

5. 

 50 % of Total Cover: 

= Total Cover 

 20% of Total Cover:     

 50 % of Total Cover: 

= Total Cover 

 20% of Total Cover:      50 % of Total Cover: 

= Total Cover 

 20% of Total Cover:      50 % of Total Cover: 

) 

= Total Cover 

 20% of Total Cover:      50 % of Total Cover: 

X  = 

X  = 

X  = 
X  = 
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0
0 0

None

0
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Non-Wetland BCave Run Lake Raw Water Intake KY19-051



Restrictive Layer 

Type: 

Depth (inches): 

Profile Description  

Depth Matrix Redox Features 

(inches) Color (moist) % Color (moist) % Type1 Loc2 Texture Remarks 

 Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains Location:  PL=Pore Lining, M=Matrix 

Hydric Soil Indicators:  Indicators for Problematic Hydric Soils3: 

2 cm Muck (A10) (MLRA 147) 

Coast Prairie Redox (A16) (MLRA, 147, 148) 

Piedmont Floodplain Soils (F19) (MLRA 136, 147) 

Very Shallow Dark Surface (TF12) 

Other (Explain in Remarks)     

Dark Surface (S7) 

Polyvalue Below Surface (S8) (MLRA 147, 148) 

Thin Dark Surface (S9) (MLRA 147, 148) 

Loamy Gleyed Matrix (F2) 

Depleted Matrix (F3) 

Redox Dark Surface (F6) 

Depleted Dark Surface (F7) 

Redox Depressions (F8) 

Iron-Manganese Masses (F12) (LRR N, MLRA 

136) Umbric Surface (F13) (MLRA 136, 122) 

Piedmont Floodplain Soils (F19) (MLRA 148) 

Red Parent Material (TF2) 

Histosol (A1) 

Histic Epipedon (A2) 

Black Histic (A3) 

Hydrogen Sulfide (A4) 

Stratified Layers (A5) 

2 cm Muck (A10) (LRR N) 

Depleted Below Dark Surface (A11) 

Thick Dark Surface (A11) 

Sandy Mucky Mineral (S1)  

(LRR N, MLRA 147, 148) 

Sandy Gleyed Matrix (S4) 

Sandy Redox (S5) 

Stripped Matrix (S6) 

Hydric Soil Present?   Yes  No 

Form Rev’d Wetland Determination – Interim Eastern Mtns and Piedmont Region, Page  of 3

3

2.5Y 4/2

2.5Y 7/3

100

75 2.5Y 6/6 25 C M Loam

0-4

4-14

✔

Cave Run Lake Raw Water Intake KY19-051 Non-Wetland B



THIRD ROCK CONSULTANTS, LLC 
WETLAND DETERMINATION – EASTERN MOUNTAINS AND PIEDMONT REGION 

Form Rev’d Wetland Determination – Interim Eastern Mtns and Piedmont Region, Page 1 of 3 

Project No: Date: 

Site ID: State: 

City, County, Range:  

Slope (%): 

Project Name: 

Applicant/Owner: 

Investigator(s): 

Landform (hillslope, terrace, etc.): 

Subregion (LRR or MLRA): Lat: Long: Datum: 

NWI Classification: Soil Map Unit Name: 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes No (If no, explain in remarks.) 

Are vegetation soil or hydrology Are “Normal Circumstances” present? Yes No 

Are vegetation soil or hydrology 

significantly disturbed? 

naturally problematic? (If needed, explain any answers in “Remarks.”) 

Yes No 

Is the sampled area within a wetland? 
Yes No 

Hydrophytic Vegetation 

Present? Hydric Soil Present? 

Wetland Hydrology Present? Yes No Yes No 

True Aquatic Plants (B14) 
Hydrogen Sulfide Odor (C1) 
Oxidized Rhizospheres on Living Roots 
(C3) Presence of Reduced Iron (C4) 
Recent Iron Reduction in Tilled Soils (C6) 
Thin Muck Surface (C7) 
Other (Explain in Remarks) 

Surface Water (A1) 
High Water Table (A2) 
Saturation (A3) 
Water Marks (B1) 
Sediment Deposits (B2) 
Drift Deposits (B3) 
Algal Mat or Crust (B4) 
Iron Deposits (B5) 
Inundation Visible on Aerial Imagery (B7) 
Water-Stained Leaves (B9) 
Aquatic Fauna (B13) 

Surface Soil Cracks (B6) 
Sparsely Vegetated Concave Surface (B8) 
Drainage Patterns (B10) 
Moss Trim Lines (B16) 
Dry-Season Water Table (C2) 
Crayfish Burrows (C8) 
Saturation Visible on Aerial Imagery (C9) 
Stunted or Stressed Plants (D1) 
Geomorphic Position (D2) 
Shallow Aquitard (D3) Microtopographic 
Relief (D4) 
FAC-Neutral Test (D5) 

Yes No Depth (inches): 
Yes No Depth (inches): 
Yes No Depth (inches): Wetland Hydrology Present? Yes No 

Field Observations
 Surface Water Present? 
Water Table Present? 
Saturation Present: 
(includes capillary fringe) 

Cave Run Lake Raw Water Intake KY19-051 03/17/2020

Eclipse Engineering, PLLC KY Wetland A

J. Storm, K. Hall Morehead, Rowan

Constricted Deprassion Concave <1%

121/N 38.1205709 -83.532832 NAD 83

Allegheny Loam 12% to 20% Slope None

Wetland is a man-made depression. Hydrology is precipitation fed. Wetland has a buried outfall pipe which moves overflow water underground to 
adjacent wetlands to the south. 

24

0

Boundary recorded with Trimble GPS and photographs geotagged with Garmin GPS 

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔ ✔



Tree Stratum (Plot Size:  ) 
Absolute 
% Cover 

Dominant 
Species? 

Indicator 
Status 

1. (A) 

2. 

3. (B) 

4. 

5. 

Dominance Test

No. of dominant species that are 
OBL, FACW, or FAC: 

Total No. of dominant species 
across all strata: 

% of dominant species that 
Are OBL, FACW, or FAC (A/B) 

      

Sapling Stratum (Plot size:  ) 

1. X = 

2. 

3. 

4. 

5. 

Prevalence Index
Total % Cover 

OBL Species 

FACW Species 

FAC Species 

FACU Species 

UPL Species 
6. Totals (A) (B) 

Prevalence Index = B/A or 

Shrub Stratum (Plot size: Hydrophytic Vegetation Indicators: 
1.  1 Rapid Test for Hydrophytic Vegetation 

2.  2 Dominance Test is > 50% 

3. 3 Prevalence Index is < 3.01 

4. 4 Morphological Adaptations1 (Provide Support) 

5. Problematic Hydrophytic Vegetation1 (Explain) 

6. 1 Indicators of hydric soil and wetland hydrology must be 
  present unless disturbed or problematic. 

Herb Stratum (Plot size:  ) 

1. 

2. 

3. 

4. 

5. 

6. 
7. 

8. 

Definitions of Five Vegetation Strata: 

Tree – Woody plants, excluding woody vines, 
approximately 20 ft. (6 m) or more in height and 3 in. 
(7.6 cm) or larger in diameter at breast height (DBH). 

Sapling – Woody plants, excluding woody vines, 
approximately 20 ft. (6 m) or more in height and less 
than 3 in. (7.6 cm) DBH. 

Shrub – Woody plants, excluding woody vines, 
approximately 3 to 20 ft. (1-6 m) in height. 

Herb – All herbaceous (non-woody) plants, including 
herbaceous vines, regardless of size, and woody plants, 
except woody vines, less than approximately 3 ft. (1 m) 
in height. 

Woody Vine – All woody vines, regardless of height. 

9. 
10. 

11. 

= Total Cover 

 20% of Total Cover:     

 Woody Vine Stratum (Plot size:  ) 
1. 

2. 

Hydrophytic Vegetation Present? Yes  No 

3. 

4. 

5. 

 50 % of Total Cover: 

= Total Cover 

 20% of Total Cover:     

 50 % of Total Cover: 

= Total Cover 

 20% of Total Cover:      50 % of Total Cover: 

= Total Cover 

 20% of Total Cover:      50 % of Total Cover: 

) 

= Total Cover 

 20% of Total Cover:      50 % of Total Cover: 

X  = 

X  = 

X  = 
X  = 
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2None
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Scirpus cyperinus
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FAC
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Wetland ACave Run Lake Raw Water Intake KY19-051



Restrictive Layer 

Type: 

Depth (inches): 

Profile Description  

Depth Matrix Redox Features 

(inches) Color (moist) % Color (moist) % Type1 Loc2 Texture Remarks 

 Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains Location:  PL=Pore Lining, M=Matrix 

Hydric Soil Indicators:  Indicators for Problematic Hydric Soils3: 

2 cm Muck (A10) (MLRA 147) 

Coast Prairie Redox (A16) (MLRA, 147, 148) 

Piedmont Floodplain Soils (F19) (MLRA 136, 147) 

Very Shallow Dark Surface (TF12) 

Other (Explain in Remarks)     

Dark Surface (S7) 

Polyvalue Below Surface (S8) (MLRA 147, 148) 

Thin Dark Surface (S9) (MLRA 147, 148) 

Loamy Gleyed Matrix (F2) 

Depleted Matrix (F3) 

Redox Dark Surface (F6) 

Depleted Dark Surface (F7) 

Redox Depressions (F8) 

Iron-Manganese Masses (F12) (LRR N, MLRA 

136) Umbric Surface (F13) (MLRA 136, 122) 

Piedmont Floodplain Soils (F19) (MLRA 148) 

Red Parent Material (TF2) 

Histosol (A1) 

Histic Epipedon (A2) 

Black Histic (A3) 

Hydrogen Sulfide (A4) 

Stratified Layers (A5) 

2 cm Muck (A10) (LRR N) 

Depleted Below Dark Surface (A11) 

Thick Dark Surface (A11) 

Sandy Mucky Mineral (S1)  

(LRR N, MLRA 147, 148) 

Sandy Gleyed Matrix (S4) 

Sandy Redox (S5) 

Stripped Matrix (S6) 

Hydric Soil Present?   Yes  No 

Form Rev’d Wetland Determination – Interim Eastern Mtns and Piedmont Region, Page  of 3

3

Deep water and obligate vegetation present. Therefore, hydric soils are presumed to be present.

See remarks

✔

Cave Run Lake Raw Water Intake KY19-051 Wetland A



 

 
Prepared for Alex Godsey, PE, Eclipse Engineers, PLLC 

Prepared by Third Rock Consultants, LLC May 6, 2020 
Project # 18-051 / Waters of the US 05-06-20 

APPENDIX D 

PHOTO LOG  



 

Waters of U.S. Delineation 
  Cave Run Lake Raw Water Intake 

  Morehead, Rowan County, Kentucky

PS1 - Stream 1 - Downstream View DSC03599.jpg PS1 - Stream 1 - Upstream View DSC03600.jpg

PS1 - Stream 1 - Downstream View DSC03599.jpg PS1 - Stream 1 - Upstream View DSC03600.jpg

PS2 - Stream 2 - Downstream View DSC03605.jpg PS2 - Stream 2 - Upstream View DSC03604.jpg

PS3 - Stream 2 - Outfall of Stream 2 at Confluence with 
Stream 3 DSC03606.jpg

PS4 - Stream 2 - Upstream View at Road Crossing 
DSC03607.jpg

Photographed by Third Rock Consultants, LLC Photo Log Page 1 of 5



 

Waters of U.S. Delineation 
  Cave Run Lake Raw Water Intake 

  Morehead, Rowan County, Kentucky

PS5 - Non-wetland A DSC03613.jpg PS6 - Wetland A DSC03622.jpg

PS7 - Stream 4 - Downstream View from Head 

DSC03627.jpg

PS8 - Stream 4 - Upstream View from Downstream End 

DSC03630.jpg

PS9 - Stream 5 - Upstream View from Downstream End 
DSC03629.jpg

PS10 - Stream 6 - Downstream View DSC03633.jpg

Photographed by Third Rock Consultants, LLC Photo Log Page 2 of 5



 

Waters of U.S. Delineation 
  Cave Run Lake Raw Water Intake 

  Morehead, Rowan County, Kentucky

PS10 - Stream 6 - Upstream View DSC03632.jpg PS11 - Stream 7 - Downstream View DSC03636.jpg

PS11 - Stream 7 - Upstream View DSC03635.jpg PS12 - Stream 8 - Downstream View from Head 

DSC03640.jpg

PS13 - Stream 8 - Upstream View from Confluence with 
Stream 9 DSC03643.jpg

PS13 - Stream 9 - Upstream View from Confluence with 
Stream 8 DSC03644.jpg

Photographed by Third Rock Consultants, LLC Photo Log Page 3 of 5



 

Waters of U.S. Delineation 
  Cave Run Lake Raw Water Intake 

  Morehead, Rowan County, Kentucky

PS14 - Stream 9 - Downstream View from Road Crossing 
DSC03645.jpg

PS15 - Stream 10 - Downstream View from Road 
Crossing DSC03648.jpg

PS15 - Stream 10 - Upstream View from Road Crossing 

DSC03647.jpg

PS16 - Stream 11 - Downstream View from Head 

DSC03652.jpg

PS17 - Stream 12 - Upstream View from Confluence with 
Stream 11 DSC03653.jpg

PS18 - Stream 12 - Downstream View from Road 
Crossing DSC03654.jpg

Photographed by Third Rock Consultants, LLC Photo Log Page 4 of 5



 

Waters of U.S. Delineation 
  Cave Run Lake Raw Water Intake 

  Morehead, Rowan County, Kentucky

PS19 - Non-Wetland B DSC03657.jpg PS20 - Stream 13 - Downstream View from Road 
Crossing DSC03658.jpg

PS20 - Stream 13 - Upstream View from Road Crossing 

DSC03655.jpg

PS21 - Stream 14 - Downstream View from Head 

DSC03662.jpg

Photographed by Third Rock Consultants, LLC Photo Log Page 5 of 5



April 22, 2021In Reply Refer To: 
Consultation Code: 04EK1000-2021-SLI-0750 
Event Code: 04EK1000-2021-E-02516  
Project Name: Morehead Water Reallocation

United States Department of the Interior
FISH AND WILDLIFE SERVICE

Kentucky Ecological Services Field Office
J C Watts Federal Building, Room 265

330 West Broadway
Frankfort, KY 40601-8670

Phone: (502) 695-0468 Fax: (502) 695-1024
http://www.fws.gov/frankfort/

 
Subject: List of threatened and endangered species that may occur in your proposed project 

location or may be affected by your proposed project

To Whom It May Concern:

Your concern for the protection of endangered and threatened species is greatly appreciated. The 
purpose of the Endangered Species Act (ESA) of 1973, as amended (16 U.S.C. 1531 et seq.) 
(ESA) is to provide a means whereby threatened and endangered species and the ecosystems 
upon which they depend may be conserved. The species list attached to this letter fulfills the 
requirements of the U.S. Fish and Wildlife Service (Service) under section 7(c) of the ESA to 
provide information as to whether any proposed or listed species may be present in the area of a 
proposed action. This is not a concurrence letter; additional consultation with the Service may be 
required.

The Information in Your Species List:

The enclosed species list identifies federal trust species and critical habitat that may occur within 
the boundary that you entered into IPaC. For your species list to most accurately represent the 
species that may potentially be affected by the proposed project, the boundary that you input into 
IPaC should represent the entire “action area” of the proposed project by considering all the 
potential “effects of the action,” including potential direct, indirect, and cumulative effects, to 
federally-listed species or their critical habitat as defined in 50 CFR 402.02. This includes effects 
of any “interrelated actions” that are part of a larger action and depend on the larger action for 
their justification and “interdependent actions” that have no independent utility apart from the 
action under consideration (e.g.; utilities, access roads, etc.) and future actions that are 
reasonably certain to occur as a result of the proposed project (e.g.; development in response to a 
new road). If your project is likely to have significant indirect effects that extend well beyond the 
project footprint (e.g., long-term impacts to water quality), we highly recommend that you 

http://www.fws.gov/frankfort/
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coordinate with the Service early to appropriately define your action area and ensure that you are 
evaluating all the species that could potentially be affected.

We must advise you that our database is a compilation of collection records made available by 
various individuals and resource agencies available to the Service and may not be all-inclusive. 
This information is seldom based on comprehensive surveys of all potential habitats and, thus, 
does not necessarily provide conclusive evidence that species are present or absent at a specific 
locality. New information based on updated surveys, changes in the abundance and distribution 
of species, changed habitat conditions, or other factors could change this list.

Please note that “critical habitat” refers to specific areas identified as essential for the 
conservation of a species that have been designated by regulation. Critical habitat usually does 
not include all the habitat that the species is known to occupy or all the habitat that may be 
important to the species. Thus, even if your project area does not include critical habitat, the 
species on the list may still be present.

Please note that under 50 CFR 402.12(e) of the regulations implementing section 7 of the ESA, 
the accuracy of this species list should be verified after 90 days. The Service recommends that 
verification be completed by visiting the ECOS-IPaC website at regular intervals during project 
planning and implementation for updates to species lists and associated information. To re-access 
your project in IPaC, go to the IPaC web site (https://ecos.fws.gov/ipac/), select “Need an 
updated species list?”, and enter the consultation code on this letter.

ESA Obligations for Federal Projects:

Under sections 7(a)(1) and 7(a)(2) of the ESA and its implementing regulations (50 CFR 402 et 
seq.), Federal agencies are required to utilize their authorities to carry out programs for the 
conservation of threatened and endangered species and to determine whether projects may affect 
threatened and endangered species and/or designated critical habitat.

If a Federal project (a project authorized, funded, or carried out by a federal agency) may affect 
federally-listed species or critical habitat, the Federal agency is required to consult with the 
Service under section 7 of the ESA, pursuant to 50 CFR 402. In addition, the Service 
recommends that candidate species, proposed species and proposed critical habitat be addressed 
within the consultation. More information on the regulations and procedures for section 7 
consultation, including the role of permit or license applicants, can be found in the "Endangered 
Species Consultation Handbook" at: http://www.fws.gov/endangered/esa-library/pdf/TOC- 
GLOS.PDF

A Biological Assessment is required for construction projects (or other undertakings having 
similar physical impacts) that are major Federal actions significantly affecting the quality of the 
human environment as defined in the National Environmental Policy Act (42 U.S.C. 4332(2) 
(c)). Recommended contents of a Biological Assessment are described at 50 CFR 402.12. For 
projects other than major construction activities, the Service suggests that a biological evaluation 
similar to a Biological Assessment be prepared to determine whether the project may affect listed 
or proposed species and/or designated or proposed critical habitat.

ESA Obligations for Non-federal Projects:

https://ecos.fws.gov/ipac/
http://www.fws.gov/endangered/esa-library/pdf/TOC-GLOS.PDF
http://www.fws.gov/endangered/esa-library/pdf/TOC-GLOS.PDF
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▪

Proposed projects that do not have a federal nexus (non-federal projects) are not subject to the 
obligation to consult under section 7 of the ESA. However, section 9 of the ESA prohibits certain 
activities that directly or indirectly affect federally-listed species. These prohibitions apply to all 
individuals subject to the jurisdiction of the United States. Non-federal project proponents can 
request technical assistance from the Service regarding recommendations on how to avoid and/or 
minimize impacts to listed species. The project proponent can choose to implement avoidance, 
minimization, and mitigation measures in a proposed project design to avoid ESA violations.

Additional Species-specific Information:

In addition to the species list, IPaC also provides general species-specific technical assistance 
that may be helpful when designing a project and evaluating potential impacts to species. To 
access this information from the IPaC site (https://ecos.fws.gov/ipac/), click on the text “My 
Projects” on the left of the black bar at the top of the screen (you will need to be logged into your 
account to do this). Click on the project name in the list of projects; then, click on the “Project 
Home” button that appears. Next, click on the “See Resources” button under the “Resources” 
heading. A list of species will appear on the screen. Directly above this list, on the right side, is a 
link that will take you to pdfs of  the “Species Guidelines” available for species in your list.  
Alternatively, these documents and a link to the “ECOS species profile” can be accessed by 
clicking on an individual species in the online resource list.

Next Steps:

Requests for additional technical assistance or consultation from the Kentucky Field Office 
should be submitted following guidance on the following page http://www.fws.gov/frankfort/ 
PreDevelopment.html and the document retrieved by clicking the “outline” link at that page. 
When submitting correspondence about your project to our office, please include the 
Consultation Tracking Number in the header of this letter. (There is no need to provide us with a 
copy of the IPaC-generated letter and species list.)

Attachment(s):

Official Species List

https://ecos.fws.gov/ipac/
http://www.fws.gov/frankfort/PreDevelopment.html
http://www.fws.gov/frankfort/PreDevelopment.html
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Official Species List
This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the 
requirement for Federal agencies to "request of the Secretary of the Interior information whether 
any species which is listed or proposed to be listed may be present in the area of a proposed 
action".

This species list is provided by:

Kentucky Ecological Services Field Office
J C Watts Federal Building, Room 265
330 West Broadway
Frankfort, KY 40601-8670
(502) 695-0468
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Project Summary
Consultation Code: 04EK1000-2021-SLI-0750
Event Code: 04EK1000-2021-E-02516
Project Name: Morehead Water Reallocation
Project Type: WATER SUPPLY / DELIVERY
Project Description: Construction of new water intake system at cave run lake to supply 

Morhead, Kentucky
Project Location:

Approximate location of the project can be viewed in Google Maps: https:// 
www.google.com/maps/@38.1292732,-83.5374442224198,14z

Counties: Rowan County, Kentucky

https://www.google.com/maps/@38.1292732,-83.5374442224198,14z
https://www.google.com/maps/@38.1292732,-83.5374442224198,14z
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1.

Endangered Species Act Species
There is a total of 13 threatened, endangered, or candidate species on this species list.

Species on this list should be considered in an effects analysis for your project and could include 
species that exist in another geographic area. For example, certain fish may appear on the species 
list because a project could affect downstream species. Note that 3 of these species should be 
considered only under certain conditions.

IPaC does not display listed species or critical habitats under the sole jurisdiction of NOAA 
Fisheries , as USFWS does not have the authority to speak on behalf of NOAA and the 
Department of Commerce.

See the "Critical habitats" section below for those critical habitats that lie wholly or partially 
within your project area under this office's jurisdiction. Please contact the designated FWS office 
if you have questions.

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.

1

https://www.fisheries.noaa.gov/
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Mammals
NAME STATUS

Gray Bat Myotis grisescens
No critical habitat has been designated for this species.
This species only needs to be considered under the following conditions:

The project area includes potential gray bat habitat.
Species profile: https://ecos.fws.gov/ecp/species/6329
General project design guidelines:  

https://ecos.fws.gov/docs/tess/ipac_project_design_guidelines/doc6422.pdf

Endangered

Indiana Bat Myotis sodalis
There is final critical habitat for this species. The location of the critical habitat is not available.
This species only needs to be considered under the following conditions:

The project area includes known 'summer 1' habitat.
Species profile: https://ecos.fws.gov/ecp/species/5949
General project design guidelines:  

https://ecos.fws.gov/docs/tess/ipac_project_design_guidelines/doc6422.pdf

Endangered

Northern Long-eared Bat Myotis septentrionalis
No critical habitat has been designated for this species.
This species only needs to be considered under the following conditions:

The specified 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.

Species profile: https://ecos.fws.gov/ecp/species/9045
General project design guidelines:  

https://ecos.fws.gov/docs/tess/ipac_project_design_guidelines/doc6422.pdf

Threatened

Virginia Big-eared Bat Corynorhinus (=Plecotus) townsendii virginianus
There is final critical habitat for this species. The location of the critical habitat is not available.
Species profile: https://ecos.fws.gov/ecp/species/8369
General project design guidelines:  

https://ecos.fws.gov/docs/tess/ipac_project_design_guidelines/doc6422.pdf

Endangered

https://ecos.fws.gov/ecp/species/6329
https://ecos.fws.gov/docs/tess/ipac_project_design_guidelines/doc6422.pdf
https://ecos.fws.gov/ecp/species/5949
https://ecos.fws.gov/docs/tess/ipac_project_design_guidelines/doc6422.pdf
https://ecos.fws.gov/ecp/species/9045
https://ecos.fws.gov/docs/tess/ipac_project_design_guidelines/doc6422.pdf
https://ecos.fws.gov/ecp/species/8369
https://ecos.fws.gov/docs/tess/ipac_project_design_guidelines/doc6422.pdf
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Clams
NAME STATUS

Clubshell Pleurobema clava
Population: Wherever found; Except where listed as Experimental Populations
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/3789
General project design guidelines:  

https://ecos.fws.gov/docs/tess/ipac_project_design_guidelines/doc5639.pdf

Endangered

Fanshell Cyprogenia stegaria
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/4822
General project design guidelines:  

https://ecos.fws.gov/docs/tess/ipac_project_design_guidelines/doc5639.pdf

Endangered

Northern Riffleshell Epioblasma torulosa rangiana
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/527
General project design guidelines:  

https://ecos.fws.gov/docs/tess/ipac_project_design_guidelines/doc5639.pdf

Endangered

Pink Mucket (pearlymussel) Lampsilis abrupta
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/7829
General project design guidelines:  

https://ecos.fws.gov/docs/tess/ipac_project_design_guidelines/doc5639.pdf

Endangered

Purple Cat's Paw (=purple Cat's Paw Pearlymussel) Epioblasma obliquata 
obliquata

Population: Wherever found; Except where listed as Experimental Populations
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/5602
General project design guidelines:  

https://ecos.fws.gov/docs/tess/ipac_project_design_guidelines/doc5639.pdf

Endangered

Rabbitsfoot Quadrula cylindrica cylindrica
There is final critical habitat for this species. The location of the critical habitat is not available.
Species profile: https://ecos.fws.gov/ecp/species/5165
General project design guidelines:  

https://ecos.fws.gov/docs/tess/ipac_project_design_guidelines/doc5639.pdf

Threatened

Rough Pigtoe Pleurobema plenum
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/6894
General project design guidelines:  

https://ecos.fws.gov/docs/tess/ipac_project_design_guidelines/doc5639.pdf

Endangered

Sheepnose Mussel Plethobasus cyphyus
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/6903
General project design guidelines:  

https://ecos.fws.gov/docs/tess/ipac_project_design_guidelines/doc5639.pdf

Endangered

https://ecos.fws.gov/ecp/species/3789
https://ecos.fws.gov/docs/tess/ipac_project_design_guidelines/doc5639.pdf
https://ecos.fws.gov/ecp/species/4822
https://ecos.fws.gov/docs/tess/ipac_project_design_guidelines/doc5639.pdf
https://ecos.fws.gov/ecp/species/527
https://ecos.fws.gov/docs/tess/ipac_project_design_guidelines/doc5639.pdf
https://ecos.fws.gov/ecp/species/7829
https://ecos.fws.gov/docs/tess/ipac_project_design_guidelines/doc5639.pdf
https://ecos.fws.gov/ecp/species/5602
https://ecos.fws.gov/docs/tess/ipac_project_design_guidelines/doc5639.pdf
https://ecos.fws.gov/ecp/species/5165
https://ecos.fws.gov/docs/tess/ipac_project_design_guidelines/doc5639.pdf
https://ecos.fws.gov/ecp/species/6894
https://ecos.fws.gov/docs/tess/ipac_project_design_guidelines/doc5639.pdf
https://ecos.fws.gov/ecp/species/6903
https://ecos.fws.gov/docs/tess/ipac_project_design_guidelines/doc5639.pdf
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NAME STATUS

Snuffbox Mussel Epioblasma triquetra
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/4135

Endangered

Critical habitats
THERE ARE NO CRITICAL HABITATS WITHIN YOUR PROJECT AREA UNDER THIS OFFICE'S 
JURISDICTION.

https://ecos.fws.gov/ecp/species/4135
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Summary
< 1/4 1/4 - 1/2 1/2 - 1

National Priorities List (NPL)

CERCLIS List

CERCLIS NFRAP

RCRA CORRACTS Facilities

RCRA non-CORRACTS TSD Facilities

Federal Institutional Control / Engineering Control Registry

Emergency Response Notification System (ERNS)

US Toxic Release Inventory

US RCRA Generators (CESQG, SQG, LQG) 1 1

US ACRES (Brownfields)

US NPDES 1 3

US Air Facility System (AIRS / AFS)

KY Undergound Storage Tanks 2 4

KY Superfund

KY Activity and Use Limitations

KY Active Solid Waste Landfills

KY Closed Solid Waste Landfills

Summary
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National Priorities List (NPL)
This database includes Proposed Sites, Final Sites and Deleted NPL Sites. The Superfund Program, administered under the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) is an EPA Program to locate, investigate, and clean
up the worst hazardous waste sites throughout the United States. The NPL (National Priorities List) is the list of national priorities among the
known releases or threatened releases of hazardous substances, pollutants, or contaminants throughout the United States and its territories.
The NPL is intended primarily to guide the EPA in determining which sites warrant further investigation. 

The boundaries of an NPL site are not tied to the boundaries of the property on which a facility is located. The release may be contained with
a single property's boundaries or may extend across property boundaries onto other properties. The boundaries can, and often do change as
further information on the extent and degree of contamination is obtained.

This database returned no results for your area

National Priorities List (NPL)
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CERCLIS List
The United States Environmental Protection Agency (EPA) investigates known or suspected uncontrolled or abandoned hazardous
substance facilities under the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA). EPA maintains a
comprehensive list of these facilities in a database known as the Comprehensive Environmental Response, Compensation and Liability
Information System (CERCLIS). These sites have either been investigated or are currently under investigation by the EPA for release or
threatened release of hazardous substances. Once a site is placed in CERCLIS, it may be subjected to several levels of review and
evaluation and ultimately placed on the National Priority List (NPL). 

CERCLIS sites designated as "No Further Remedial Action Planned" (NFRAP) have been removed from CERCLIS. NFRAP sites may be
sites where, following an intitial investigation, no contamination was found, contamination was removed quickly without the need for the site
to be placed on the NPL, or the contamination was not serious enough to require Federal Superfund Action or NPL consideration.

This database returned no results for your area

CERCLIS List
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CERCLIS NFRAP
As of February 1995, CERCLIS sites designated "No Further Remedial Action Planned" NFRAP have been removed from CERCLIS.
NFRAP sites may be sites where, following an initial investigation, no contamination was found, contamination was removed quickly without
the site being placed on the NPL, or the contamination was not serious enough to require Federal Superfund action or NPL consideration. 
EPA has removed these NFRAP sites from CERCLIS to lift unintended barriers to the redevelopment of these properties. This policy change
is part of EPA"s Brownfields Redevelopment Program to help cities, states, private investors and affected citizens promote economic
redevelopment of unproductive urban sites.

This database returned no results for your area

CERCLIS NFRAP
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RCRA CORRACTS Facilities
The United States Environmental Protection Agency (EPA) regulates hazardous waste under the Resource Conservation and Recovery Act
(RCRA). The EPA maintains the Corrective Action Report (CORRACTS) database of Resource Conservation and Recovery Act (RCRA)
facilities that are undergoing "corrective action." A "corrective action order" is issued pursuant to RCRA Section 3008(h) when there has
been a release of hazardous waste or constituents into the environment from a RCRA facility. Corrective actions may be required beyond the
facility"s boundary and can be required regardless of when the release occurred, even if it predated RCRA.

This database returned no results for your area

RCRA CORRACTS Facilities
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RCRA non-CORRACTS TSD Facilities
The United States Environmental Protection Agency (EPA) regulates hazardous waste under the Resource Conservation and Recovery Act
(RCRA). The EPA"s RCRA Program identifies and tracks hazardous waste from the point of generation to the point of disposal. The RCRA
Facilites database is a compilation by the EPA of facilities that report generation, storage, transportation, treatment, or disposal of hazardous
waste. RCRA Permitted Treatment, Storage, Disposal Facilities (RCRA-TSD) are facilities which treat, store and/or dispose of hazardous
waste.

This database returned no results for your area

RCRA non-CORRACTS TSD Facilities
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Federal Institutional Control / Engineering Control Registry
Federal Institutional Control / Engineering Control Registry

This database returned no results for your area

Federal Institutional Control / Engineering Control Registry
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Emergency Response Notification System (ERNS)
The Emergency Response Notification System (ERNS) is a national computer database used to store information on unauthorized releases
of oil and hazardous substances. The program is a cooperative effort of the Environmental Protection Agency, the Department of
Transportation Research and Special Program Administration"s John Volpe National Transportation System Center and the National
Response Center. There are primarily five Federal statutes that require release reporting: the Comprehensive Environmental Response,
Compensation and Liability Act (CERCLA) section 103; the Superfund Amendments and Reauthorization Act(SARA) Title III Section 304;
the Clean Water Act of 1972(CWA) section 311(b)(3); and the Hazardous Material Transportation Act of 1974(HMTA section 1808(b).

This database returned no results for your area

Emergency Response Notification System (ERNS)

page 9 of 25



US Toxic Release Inventory
The Toxics Release Inventory (TRI) is a publicly available EPA database that contains information on toxic chemical releases and other
waste management activities reported annually by certain covered industry groups as well as federal facilities. TRI reporters for all reporting
years are provided in the file.

This database returned no results for your area

US Toxic Release Inventory
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US RCRA Generators (CESQG, SQG, LQG)
The United States Environmental Protection Agency (EPA) regulates hazardous waste under the Resource Conservation and Recovery Act
(RCRA). EPA maintains a database of facilities, which generate hazardous waste or treat, store, and/or dispose of hazardous wastes. 

Conditionally Exempt Small Quantity Generators (CESQG) generate 100 kilograms or less per month of hazardous waste, or 1 kilogram or
less per month of acutely hazardous waste. 

Small Quantity Generators (SQG) generate more than 100 kilograms, but less than 1,000 kilograms, of hazardous waste per month. 

Large Quantity Generators (LQG) generate 1,000 kilograms per month or more of hazardous waste, or more than 1 kilogram per month of
acutely hazardous waste.

This database returned 2 results for your area

center 38.127827326692 -83.528522968292 0.5 mile 1.0 mile

US RCRA Generators (CESQG, SQG, LQG)
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Coordinates
Distance to site

38.123623, -83.525612
1746 ft / 0.331 mi SE

Info URL http://ofmpub.epa.gov/enviro/fii_query_detail.disp_program_facility?p_registry_id=110003246666

EPA Identifier 110003246666

Primary Name USFS MOREHEAD DISTRICT

Address 2375 KY 801 SOUTH

City MOREHEAD

County ROWAN

State KY

Zipcode 40351

Programs RCRAINFO:KYR000004556

Program Interests UNSPECIFIED UNIVERSE

Updated On 09-AUG-2010 00:10:58

Recorded On 01-MAR-2000 00:00:00

Coordinates
Distance to site

38.117278, -83.534167
4175 ft / 0.791 mi SW

Info URL http://ofmpub.epa.gov/enviro/fii_query_detail.disp_program_facility?p_registry_id=110006898447

EPA Identifier 110006898447

Primary Name CAVE RUN LAKE

Address BRIDGE AT CAVE RUN LAKE

City MOREHEAD

County BATH

State KY

Zipcode 40351

Programs RCRAINFO:KY0000563205

Program Interests UNSPECIFIED UNIVERSE

Updated On 01-JUN-2015 12:28:05

Recorded On 01-MAR-2000 00:00:00

US RCRA Generators (CESQG, SQG, LQG)
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US ACRES (Brownfields)
Brownfields are real property, the expansion, redevelopment, or reuse of which may be complicated by the presence or potential presence of
a hazardous substance, pollutant, or contaminant. Cleaning up and reinvesting in these properties protects the environment, reduces blight,
and takes development pressures off greenspaces and working lands. The Assessment, Cleanup and Redevelopment Exchange System
(ACRES) is an online database for Brownfields Grantees to electronically submit data directly to The United States Environmental Protection
Agency (EPA)

This database returned no results for your area

US ACRES (Brownfields)
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US NPDES
The NPDES module of the Compliance Information System (ICIS) tracks surface water permits issued under the Clean Water Act. Under
NPDES, all facilities that discharge pollutants from any point source into waters of the United States are required to obtain a permit. The
permit will likely contain limits on what can be discharged, impose monitoring and reporting requirements, and include other provisions to
ensure that the discharge does not adversely affect water quality.

This database returned 4 results for your area

center 38.127827326692 -83.528522968292 0.5 mile 1.0 mile

US NPDES
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Coordinates
Distance to site

38.123623, -83.525612
1746 ft / 0.331 mi SE

Info URL http://ofmpub.epa.gov/enviro/fii_query_detail.disp_program_facility?p_registry_id=110009939246

EPA Identifier 110009939246

Primary Name USDA FOREST SERVICE - TWIN KNOBS RECREATION SITE

Address 2375 KY 801 S

City MOREHEAD

County ROWAN

State KY

Zipcode 40351

NAICS Codes 924120

SIC Codes 9512

SIC Descriptions LAND, MINERAL, WILDLIFE, AND FOREST CONSERVATION

Programs KY-TEMPO:3879, NPDES:KY0023850

Program Interests ICIS-NPDES NON-MAJOR, STATE MASTER

Updated On 03-SEP-2016 10:50:26

Recorded On 01-MAR-2000 00:00:00

NAICS Descriptions ADMINISTRATION OF CONSERVATION PROGRAMS.

Coordinates
Distance to site

38.122747, -83.519932
3084 ft / 0.584 mi SE

Info URL http://ofmpub.epa.gov/enviro/fii_query_detail.disp_program_facility?p_registry_id=110037486565

EPA Identifier 110037486565

Primary Name MEADOWBROOK HOMES SUBD

Address RT 801

City MOREHEAD

County ROWAN

State KY

Zipcode 40351

Programs NPDES:KYU099082

Program Interests ICIS-NPDES UNPERMITTED

Updated On 05-MAR-2013 10:26:31

Recorded On 18-DEC-2008 09:52:30

Coordinates
Distance to site

38.138453, -83.52941
3884 ft / 0.736 mi N

Info URL http://ofmpub.epa.gov/enviro/fii_query_detail.disp_program_facility?p_registry_id=110043487376

EPA Identifier 110043487376

Primary Name ADDIE PLANK PROPERTY

Address FLANNERY TRAILER PARK RD

City MOREHEAD

County ROWAN

State KY

Zipcode 40351

NAICS Codes 236220

SIC Codes 1542

SIC Descriptions GENERAL CONTRACTORS-NONRESIDENTIAL BUILDINGS, OTHER THAN INDUSTRIAL BUILDINGS
AND WAREHOUSES

Programs NPDES:KYR10F495

Program Interests ICIS-NPDES NON-MAJOR, STORM WATER CONSTRUCTION

Updated On 01-APR-2016 21:14:44

Recorded On 27-MAY-2011 01:02:05

NAICS Descriptions COMMERCIAL AND INSTITUTIONAL BUILDING CONSTRUCTION.

US NPDES
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Coordinates
Distance to site

38.133009, -83.54055
3934 ft / 0.745 mi NW

Info URL http://ofmpub.epa.gov/enviro/fii_query_detail.disp_program_facility?p_registry_id=110006758963

EPA Identifier 110006758963

Primary Name MOREHEAD UTILITY PLANT BOARD WATER TREATMENT PLANT

Address 450 FILTRATION ROAD

City FARMERS

County ROWAN

State KY

Zipcode 40319

NAICS Codes 221310

SIC Codes 4941

SIC Descriptions WATER SUPPLY

Programs NPDES:KYG640028

Program Interests ICIS-NPDES NON-MAJOR

Updated On 03-SEP-2016 09:18:50

Recorded On 01-MAR-2000 00:00:00

NAICS Descriptions WATER SUPPLY AND IRRIGATION SYSTEMS.

Coordinates
Distance to site

38.141753, -83.541832
6355 ft / 1.204 mi NW

Info URL http://ofmpub.epa.gov/enviro/fii_query_detail.disp_program_facility?p_registry_id=110006682866

EPA Identifier 110006682866

Primary Name CALVIN LYTLE SERVICE STATION

Address 7385 US 60 W

City MOREHEAD

County ROWAN

State KY

Zipcode 40351

NAICS Codes 447110

SIC Codes 5541

SIC Descriptions GASOLINE SERVICE STATIONS

Programs NPDES:KYG910022

Program Interests ICIS-NPDES NON-MAJOR

Updated On 03-JUN-2016 16:54:36

Recorded On 01-MAR-2000 00:00:00

NAICS Descriptions GASOLINE STATIONS WITH CONVENIENCE STORES.

US NPDES

page 16 of 25



US Air Facility System (AIRS / AFS)
The Air Facility System (AIRS / AFS) contains compliance and permit data for stationary sources of air pollution (such as electric power
plants, steel mills, factories, and universities) regulated by EPA, state and local air pollution agencies. The information in AFS is used by the
states to prepare State Implementation Plans (SIPs) and to track the compliance status of point sources with various regulatory programs
under Clean Air Act.

This database returned no results for your area

US Air Facility System (AIRS / AFS)
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KY Undergound Storage Tanks
Underground Storage Tanks (UST) containing hazardous or petroleum substances are regulated under Subtitle I of the Resource
Conservation and Recovery Act (RCRA). The Kentucky Department of Environmental Protection maintains a list of registered USTs.

This database returned 6 results for your area

center 38.127827326692 -83.528522968292 0.5 mile 1.0 mile

KY Undergound Storage Tanks
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Coordinates
Distance to site

38.122222, -83.533889
2559 ft / 0.485 mi SW

County Rowan

Name USCOE Cave Run Lake

Name ID 3878

Address 150 KY 826 S

Tank Status Code TRM

Install Date 5/1/1975 12:00:00 AM

Removal Date 6/13/1996 12:00:00 AM

Tank Substance Code GAS

Capacity of Tank 1000

Owner Name Corps Of Eng/D Liagre Ceorl-Or-R

Coordinates
Distance to site

38.122222, -83.533889
2559 ft / 0.485 mi SW

County Rowan

Name USCOE Cave Run Lake

Name ID 3878

Address 150 KY 826 S

Tank Status Code TRM

Install Date 5/1/1975 12:00:00 AM

Removal Date 6/13/1996 12:00:00 AM

Tank Substance Code DSL

Capacity of Tank 500

Owner Name Corps Of Eng/D Liagre Ceorl-Or-R

Coordinates
Distance to site

38.125167, -83.5445
4686 ft / 0.888 mi W

County Rowan

Name Crashs Landing Inc

Name ID 58197

Address 1170 Hwy 801 S

Tank Status Code TAC

Install Date 4/21/1998 12:00:00 AM

Tank Substance Code GAS

Capacity of Tank 2000

Owner Name David Mullins

Coordinates
Distance to site

38.125167, -83.5445
4686 ft / 0.888 mi W

County Rowan

Name Crashs Landing Inc

Name ID 58197

Address 1170 Hwy 801 S

Tank Status Code TAC

Install Date 4/21/1998 12:00:00 AM

Tank Substance Code GAS

Capacity of Tank 3000

Owner Name David Mullins

Coordinates
Distance to site

38.12547, -83.54519
4859 ft / 0.920 mi W

County Rowan

Name Tonys Bait & Tackle

Name ID 58127

Address 1110 KY 801 S

Tank Status Code TRM

Install Date 1/1/1982 12:00:00 AM

Removal Date 5/4/1998 12:00:00 AM

Tank Substance Code GAS

Capacity of Tank 4000

Owner Name Anthony Thomas

KY Undergound Storage Tanks
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Coordinates
Distance to site

38.12547, -83.54519
4859 ft / 0.920 mi W

County Rowan

Name Tonys Bait & Tackle

Name ID 58127

Address 1110 KY 801 S

Tank Status Code TRM

Install Date 1/1/1982 12:00:00 AM

Removal Date 5/4/1998 12:00:00 AM

Tank Substance Code GAS

Capacity of Tank 4000

Owner Name Anthony Thomas

Coordinates
Distance to site

38.141597, -83.542134
6362 ft / 1.205 mi NW

County Rowan

Name Fin Fur & Feathers Inc

Name ID 58154

Address 7385 US 60 W

Tank Status Code TRM

Install Date 2/1/1985 12:00:00 AM

Removal Date 4/3/1996 12:00:00 AM

Tank Substance Code GAS

Capacity of Tank 4000

Owner Name Calvin Lytle

Coordinates
Distance to site

38.141597, -83.542134
6362 ft / 1.205 mi NW

County Rowan

Name Fin Fur & Feathers Inc

Name ID 58154

Address 7385 US 60 W

Tank Status Code TRM

Install Date 2/1/1985 12:00:00 AM

Removal Date 4/3/1996 12:00:00 AM

Tank Substance Code GAS

Capacity of Tank 2000

Owner Name Calvin Lytle

Coordinates
Distance to site

38.141597, -83.542134
6362 ft / 1.205 mi NW

County Rowan

Name Fin Fur & Feathers Inc

Name ID 58154

Address 7385 US 60 W

Tank Status Code TAC

Install Date 6/19/1996 12:00:00 AM

Tank Substance Code GAS

Capacity of Tank 12000

Owner Name Fin Fur & Feather Inc

Coordinates
Distance to site

38.141597, -83.542134
6362 ft / 1.205 mi NW

County Rowan

Name Fin Fur & Feathers Inc

Name ID 58154

Address 7385 US 60 W

Tank Status Code TAC

Install Date 6/19/1996 12:00:00 AM

Tank Substance Code GAS

Capacity of Tank 6000

Owner Name Fin Fur & Feather Inc

KY Undergound Storage Tanks
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Coordinates
Distance to site

38.1419444444, -83.5433333333
6676 ft / 1.265 mi NW

County Rowan

Name Sids Country Store

Name ID 69997

Address 250 Old Us Hwy 60

Tank Status Code TRM

Install Date 1/1/1962 12:00:00 AM

Removal Date 11/28/2000 12:00:00 AM

Tank Substance Code GAS

Capacity of Tank 1000

Owner Name Gene Stevens

KY Undergound Storage Tanks
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KY Superfund
Kentucky Department of Environmental Protection, Division of Waste Management Superfund Branch is charged with protecting human
health and the environment from the release of hazardous substances, petroleum pollutants or contaminants into the environment. The State
Superfund Section addresses sites that are not eligible for the Federal Superfund program. The members of this section identify sites where
a release or threatened release of hazardous substances has occurred and provide oversight for the investigation and remediation of the
sites. They also provide immediate response to environmental emergencies. 

The program seeks to ensure that contaminated sites are evaluated and cleaned up in a timely manner to reduce risks posed to human
health and the environment. In most cases this means overseeing companies or individuals who have taken responsibility for cleaning up
contamination found on their property. In cases where a responsible party cannot be found or is unable to act, the Superfund Branch may
take a direct role in cleaning up a site.

This database returned no results for your area

KY Superfund
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KY Activity and Use Limitations
Activity and Use Limitations (AULs), also known as Environmental Land-Use Controls (LUCs) â€“ An AUL is a restriction, covenant or notice
concerning the use of real property, which is imposed on real property. AULs and LUCs are further categorized as Institutional Controls (ICs)
and Engineering Controls (ECs). An IC is a legal or regulatory restriction on the use of a property, limiting the use of groundwater and
excavations or preventing such businesses as day care centers or schools on the property. An EC involves physical means of restricting site
access or use in order to prevent the spreading or exposure of a contaminant. Frequently implemented engineering controls include requiring
black top on the surface, building of structures to prevent exposure or even notices to the public that are posted on the grounds warning of
contaminants.

This database returned no results for your area

KY Activity and Use Limitations
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KY Active Solid Waste Landfills
The Active Solid Waste Landfill List (SWLF) database is provided by the Kentucky Department of Environmental Protection, Division of
Waste Managment, Solid Waste Branch consists of all permitted solid waste landfills in Kentucky.

This database returned no results for your area

KY Active Solid Waste Landfills
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KY Closed Solid Waste Landfills
The Closed Solid Waste Landfill List (SWLF) database is provided by the Kentucky Department of Environmental Protection, Division of
Waste Managment, Solid Waste Branch consists of all permitted solid waste landfills in Kentucky.

This database returned no results for your area

KY Closed Solid Waste Landfills
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MAP LEGEND
Area of Interest (AOI)

Area of Interest (AOI)

Soils
Soil Rating Polygons

Not prime farmland

All areas are prime 
farmland
Prime farmland if drained

Prime farmland if 
protected from flooding or 
not frequently flooded 
during the growing 
season
Prime farmland if irrigated

Prime farmland if drained 
and either protected from 
flooding or not frequently 
flooded during the 
growing season
Prime farmland if irrigated 
and drained
Prime farmland if irrigated 
and either protected from 
flooding or not frequently 
flooded during the 
growing season

Prime farmland if 
subsoiled, completely 
removing the root 
inhibiting soil layer
Prime farmland if irrigated 
and the product of I (soil 
erodibility) x C (climate 
factor) does not exceed 
60
Prime farmland if irrigated 
and reclaimed of excess 
salts and sodium
Farmland of statewide 
importance
Farmland of statewide 
importance, if drained
Farmland of statewide 
importance, if protected 
from flooding or not 
frequently flooded during 
the growing season
Farmland of statewide 
importance, if irrigated

Farmland of statewide 
importance, if drained and 
either protected from 
flooding or not frequently 
flooded during the 
growing season
Farmland of statewide 
importance, if irrigated 
and drained
Farmland of statewide 
importance, if irrigated 
and either protected from 
flooding or not frequently 
flooded during the 
growing season
Farmland of statewide 
importance, if subsoiled, 
completely removing the 
root inhibiting soil layer
Farmland of statewide 
importance, if irrigated 
and the product of I (soil 
erodibility) x C (climate 
factor) does not exceed 
60

Farmland of statewide 
importance, if irrigated 
and reclaimed of excess 
salts and sodium
Farmland of statewide 
importance, if drained or 
either protected from 
flooding or not frequently 
flooded during the 
growing season
Farmland of statewide 
importance, if warm 
enough, and either 
drained or either 
protected from flooding or 
not frequently flooded 
during the growing 
season
Farmland of statewide 
importance, if warm 
enough
Farmland of statewide 
importance, if thawed
Farmland of local 
importance
Farmland of local 
importance, if irrigated

Farmland of unique 
importance
Not rated or not 
available

Soil Rating Lines
Not prime farmland

All areas are prime 
farmland
Prime farmland if 
drained
Prime farmland if 
protected from flooding 
or not frequently flooded 
during the growing 
season
Prime farmland if 
irrigated
Prime farmland if 
drained and either 
protected from flooding 
or not frequently flooded 
during the growing 
season
Prime farmland if 
irrigated and drained
Prime farmland if 
irrigated and either 
protected from flooding 
or not frequently flooded 
during the growing 
season
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Prime farmland if 
subsoiled, completely 
removing the root 
inhibiting soil layer
Prime farmland if irrigated 
and the product of I (soil 
erodibility) x C (climate 
factor) does not exceed 
60
Prime farmland if irrigated 
and reclaimed of excess 
salts and sodium
Farmland of statewide 
importance
Farmland of statewide 
importance, if drained
Farmland of statewide 
importance, if protected 
from flooding or not 
frequently flooded during 
the growing season
Farmland of statewide 
importance, if irrigated

Farmland of statewide 
importance, if drained and 
either protected from 
flooding or not frequently 
flooded during the 
growing season
Farmland of statewide 
importance, if irrigated 
and drained
Farmland of statewide 
importance, if irrigated 
and either protected from 
flooding or not frequently 
flooded during the 
growing season
Farmland of statewide 
importance, if subsoiled, 
completely removing the 
root inhibiting soil layer
Farmland of statewide 
importance, if irrigated 
and the product of I (soil 
erodibility) x C (climate 
factor) does not exceed 
60

Farmland of statewide 
importance, if irrigated 
and reclaimed of excess 
salts and sodium
Farmland of statewide 
importance, if drained or 
either protected from 
flooding or not frequently 
flooded during the 
growing season
Farmland of statewide 
importance, if warm 
enough, and either 
drained or either 
protected from flooding or 
not frequently flooded 
during the growing 
season
Farmland of statewide 
importance, if warm 
enough
Farmland of statewide 
importance, if thawed
Farmland of local 
importance
Farmland of local 
importance, if irrigated

Farmland of unique 
importance
Not rated or not available

Soil Rating Points
Not prime farmland

All areas are prime 
farmland
Prime farmland if drained

Prime farmland if 
protected from flooding or 
not frequently flooded 
during the growing 
season
Prime farmland if irrigated

Prime farmland if drained 
and either protected from 
flooding or not frequently 
flooded during the 
growing season
Prime farmland if irrigated 
and drained
Prime farmland if irrigated 
and either protected from 
flooding or not frequently 
flooded during the 
growing season

Prime farmland if 
subsoiled, completely 
removing the root 
inhibiting soil layer
Prime farmland if 
irrigated and the product 
of I (soil erodibility) x C 
(climate factor) does not 
exceed 60
Prime farmland if 
irrigated and reclaimed 
of excess salts and 
sodium
Farmland of statewide 
importance
Farmland of statewide 
importance, if drained
Farmland of statewide 
importance, if protected 
from flooding or not 
frequently flooded during 
the growing season
Farmland of statewide 
importance, if irrigated
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Farmland of statewide 
importance, if drained and 
either protected from 
flooding or not frequently 
flooded during the 
growing season
Farmland of statewide 
importance, if irrigated 
and drained
Farmland of statewide 
importance, if irrigated 
and either protected from 
flooding or not frequently 
flooded during the 
growing season
Farmland of statewide 
importance, if subsoiled, 
completely removing the 
root inhibiting soil layer
Farmland of statewide 
importance, if irrigated 
and the product of I (soil 
erodibility) x C (climate 
factor) does not exceed 
60

Farmland of statewide 
importance, if irrigated 
and reclaimed of excess 
salts and sodium
Farmland of statewide 
importance, if drained or 
either protected from 
flooding or not frequently 
flooded during the 
growing season
Farmland of statewide 
importance, if warm 
enough, and either 
drained or either 
protected from flooding or 
not frequently flooded 
during the growing 
season
Farmland of statewide 
importance, if warm 
enough
Farmland of statewide 
importance, if thawed
Farmland of local 
importance
Farmland of local 
importance, if irrigated

Farmland of unique 
importance
Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:20,000.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data 
as of the version date(s) listed below.

Soil Survey Area: Menifee and Rowan Counties, Kentucky
Survey Area Data: Version 15, May 29, 2020

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Feb 27, 2016—Mar 
4, 2017

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Farmland Classification

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

AlC Allegheny loam, 6 to 12 
percent slopes

Farmland of statewide 
importance

8.5 12.9%

AlD Allegheny loam, 12 to 
20 percent slopes

Not prime farmland 7.0 10.6%

BeF Berks silt loam, 40 to 70 
percent slopes

Not prime farmland 3.8 5.8%

CrC Cranston gravelly silt 
loam, 6 to 12 percent 
slopes

Farmland of statewide 
importance

1.3 1.9%

CrF Cranston gravelly silt 
loam, 30 to 60 percent 
slopes

Not prime farmland 3.0 4.6%

Jo Johnsburg silt loam Prime farmland if 
drained

1.5 2.2%

LaD Latham silt loam, 12 to 
20 percent slopes

Not prime farmland 5.6 8.5%

MoB Monongahela fine sandy 
loam, 2 to 6 percent 
slopes

All areas are prime 
farmland

19.2 29.1%

MtF Muse-Trappist stony silt 
loams, 30 to 60 
percent slopes

Not prime farmland 7.1 10.7%

TlB Tilsit silt loam, 2 to 6 
percent slopes - 
residual & alluvial 
landforms

All areas are prime 
farmland

7.7 11.7%

TlC Tilsit silt loam, 6 to 12 
percent slopes - 
residual & alluvial 
landforms

Farmland of statewide 
importance

1.0 1.5%

W Water Not prime farmland 0.3 0.4%

Totals for Area of Interest 66.0 100.0%

Description

Farmland classification identifies map units as prime farmland, farmland of 
statewide importance, farmland of local importance, or unique farmland. It 
identifies the location and extent of the soils that are best suited to food, feed, 
fiber, forage, and oilseed crops. NRCS policy and procedures on prime and 
unique farmlands are published in the "Federal Register," Vol. 43, No. 21, 
January 31, 1978.
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Rating Options

Aggregation Method: No Aggregation Necessary

Tie-break Rule: Lower
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Executive Summary 

 

The Morehead Utility Plant Board (MUPB) has served as the water, wastewater, and gas 

division of the City of Morehead, Kentucky since 1950.  Morehead, located in northeastern 

Kentucky, is the county seat of Rowan County and is located approximately 55 miles east of 

Lexington.  The city was incorporated in the 1854.  MUPB treats drinking water from the Licking 

River and directly serves customers in and around Morehead.  MUPB also serves wholesale 

drinking water to Rowan Water Inc. (RWI) and Bath County Water District (BCWD).  The three 

Utilities combined serve over 14,000 total customers and approximately 40,000 people including 

all of Rowan and Bath counties and smaller portions of other adjacent counties through 

connected wholesale agreements and emergency connections. 

 

MUPB requests the allocation of 12.0 MGD of raw water from Cave Run Lake as part of a 

new raw water intake construction project to convey this water approximately 6,400 

linear feet to a proposed 12.0 MGD water treatment plant.  MUPB will abandon their 

existing raw water intake on the Licking River which is permitted for 6.5 MGD. 

 

The existing water treatment plant (WTP) was placed into operation in 1968.  The facility has 

undergone several upgrades over the years with the latest occurring in 2004, increasing the 

permitted treatment capacity from the Kentucky Division of Water (DOW) to 8.0 million gallons 

per day (MGD).  However, it wasn’t until 2018 that the KY DOW increased the Licking River raw 

water withdrawal permit, and only to 6.5 MGD which is less than the rated capacity of the plant.   

 

The average daily demand, based on 12 months of data (January 2017 to December 2017), 

was 5.12 MGD.  When determining peak demands it is typical to use 1.50 times the average 

daily demand.  Since the average demand was 5.12 MGD, this would result in a peak demand 

of 7.68 MGD.  The highest monthly average for 2017 was recorded in August at 5.64 MGD 

(1.10 multiplying factor).  However, higher max day demands have been recorded in recent 

years such as July of 2015 at 7.87 MGD (1.54 multiplying factor). 

 

Water system improvements are typically developed based on 20-year (2020 to 2040) 

projections of system requirements within the service area.  However, for raw water source 

studies, a longer period should be used such as 50 years (2020 to 2070).  Future demand was 
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estimated using population projections obtained from the University of Louisville, Kentucky State 

Data Center.  The 2010 Census shows a population of 23,333 for Rowan County and 6,845 for 

Morehead.  Bath County population was 11,591.  Census Bureau estimates for 2020 show the 

population of Rowan County increasing to 24,879.  The projected 2020 population of Bath 

County is 12,529.  This increase reflects a 6.6% growth rate for Rowan County and an 8.1% 

increase for Bath County during this period. 

 

Table 1-6 in Chapter 1 shows the results of water demand projections based on population and 

industrial growth estimates.  The projections show an average daily demand of 7.09 MGD and a 

max day demand of 10.63 MGD in the year 2040 with a max day demand of 12.0 MGD in the 

year 2070.  Based on the system’s current max day demands of over 7.0 MGD, MUPB exceeds 

the permitted withdrawal rate of 6.5 MGD on the current Licking River source routinely.  The KY 

DOW is unlikely to increase this permitted withdrawal.  With population growth anticipated into 

the future and industrial use actively increasing, MUPB has an immediate need to pursue 

solutions to its water treatment needs including a newly permitted, reliable raw water source.  Of 

the seven raw water sources evaluated in this study, none are equal to the raw water quantity 

available, raw water quality, and proximity to the proposed facility than Cave Run Lake. 

 

Below is a summary of the raw water Alternatives evaluated, the estimated project cost to 

implement, the estimated energy cost to operate, and the 20-year present worth value based on 

a sustained flow of 12.0 MGD. 

Alternative 

Estimated 

Project Cost 

Estimated 

Annual 

Energy Cost1 

Estimated 20-year 

Present Worth 

Value2 

A-Cave Run Lake $5,734,680 $159,505 $8,107,712 

B-Licking River $2,472,500 $190,895 $5,312,536  

C-Eagle Lake $12,473,960 $237,615 $16,009071 

D-Clear Fork Lake $13,213,300 $324,850 $18,046,248  

E-Triplett Creek $11,998,700 $324,850 $16,831,648  

F-Ohio River $73,818,000 $919,800 $87,502,301  

G-Grayson Lake $72,598,000 $739,125 $83,594,314  
1
Based on total demand cost and usage cost of $0.05 per kw-hr 

2
Based on 20-year term and 3% APR. 
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Chapter 1 – Water Production Forecast 

 

 A. Population Trends and Projections 

 

Table 2-1 provides population trends and projections for Morehead and Rowan and Bath 

Counties (MUPB Service Area).  Population data provided by the Kentucky State Data Center 

projects an increase of 6.6% in Rowan County’s population from 23,345 in 2010 to 24,879 in 

2020.  Bath County’s population projects an increase of 8.1% from 11,591 in 2010 to 12,529 in 

2020.  Current population projections indicate that the population of Rowan and Bath County’s 

combined will reach 42,268 by the year 2040, an estimated 13.5% increase from 2020. 

 

 B. Water Demand Projections 

 

Development of the water demand projections for the 20-year planning period first requires a 

review of existing WTP production records.  Tables 2-2, 2-3, and 2-4 provide water production 

rates for the MUPB WTP for 2015 through 2017.  Based on these flow records, the average 

annual daily flow of the existing WTP for 2016 was 5,137,074 gallons per day (GPD). 
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Table 1-1 
Population Data1 

 
 

1
Data provide by the University of Louisville, Kentucky State Data Center 

2
Population projection based on high growth 

 
Table 1-2 
2015 Water Production Rates1 

 

 

Month Average Daily (GPD) Maximum Day (GPD) 

2015   

January 5,610,129 7,224,000 

February 5,936,214 7,500,000 

March 6,050,065 7,718,000 

April 5,957,067 7,243,000 

May 5,811,129 6,960,000 

June 5,652,900 6,645,000 

July 5,815,581 7,877,000 

August 5,897,000 6,676,000 

September 5,764,000 6,536,000 

October 5,592,968 6,615,000 

November 5,402,400 5,973,000 

December 5,442,097 6,265,000 

AVERAGE/MAX DAY 5,744,296 7,877,000 
1
Data was obtained from Water Treatment Plant Monthly Operations Reports 

 

 

 
 

Year 

Rowan County City of Morehead Bath County 

Population 

Percent 
Change 
from 
Previous 
Decade Population 

Percent 
Change 
from 
Previous 
Decade Population 

Percent 
Change 

from 
Previous 
Decade 

1980 19,0491  7,789 +8.3% 10,0251 +8.3% 

1990 20,3531 +6.8% 8,501 +9.1% 9,6921 -3.3% 

2000 22,0701 +8.4% 7,644 -10.1% 11,0851 +14.4% 

2010 23,3451 +5.8% 6,845 -10.5% 11,5911 +4.6% 

2020 24,8791 +6.6%   12,5291 +8.1% 

2030 26,9531 +8.3%   13,0641 +4.3% 

2040 28,9821 +7.5%   13,4861 +3.2% 

2050 30,2132 +4.2%   14,0592 +4.2% 

2060 31,4952 +4.2%   14,6562 +4.2% 

2070 32,8332 +4.2%   15,2782 +4.2% 
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Table 1-3 
2016 Water Production Rates1 

 

 

Month Average Daily (GPD) Maximum Day (GPD) 

2016   

January 5,985,065 6,973,000 

February 5,899,414 6,834,000 

March 5,104,032 5,886,000 

April 5,089,800 6,380,000 

May 4,940,903 5,715,000 

June 5,020,800 5,680,000 

July 5,266,161 6,402,000 

August 5,027,097 5,874,000 

September 4,934,400 5,604,000 

October 4,856,645 5,594,000 

November 4,689,633 5,520,000 

December 4,830,935 5,390,000 

AVERAGE/MAX DAY 5,137,074 6,973,000 
1
Data was obtained from Water Treatment Plant Monthly Operations Reports 

 

 

Table 1-4 
2017 Water Production Rates1 

 

 

Month Average Daily (GPD) Maximum Day (GPD) 

2017   

January 5,163,194 6,283,000 

February 5,052,143 5,764,000 

March 4,842,968 5,447,000 

April 4,810,833 5,679,000 

May 4,863,871 5,746,000 

June 4,972,133 5,973,000 

July 5,047,613 5,585,000 

August 5,641,065 6,862,000 

September 5,469,767 6,492,000 

October 5,279,387 6,144,000 

November 5,057,033 5,755,000 

December 5,213,161 6,108,000 

AVERAGE/MAX DAY 5,117,764 6,862,000 
1
Data was obtained from Water Treatment Plant Monthly Operations Reports 
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Table 1-5 
2018 Water Production Rates1 

 

 

Month Average Daily (GPD) Maximum Day (GPD) 

2018   

January 6,526,226 7,423,000 

February 5,693,750 6,675,000 

March 5,317,129 5,587,000 

April 5,284,033 6,058,000 

May 5,289,581 5,898,000 

June 5,366,067 6,912,000 

July 5,131,484 6,129,000 

August 5,179,839 5,973,000 

September 5,259,733 5,830,000 

October 5,418,645 6,666,000 

November 5,207,300 7,014,000 

December 4,915,677 5,516,000 

AVERAGE/MAX DAY 5,382,455 7,423,000 
1
Data was obtained from Water Treatment Plant Monthly Operations Reports 

 

Table 1-6 
2019 Water Production Rates1 

 

 

Month Average Daily (GPD) Maximum Day (GPD) 

2019   

January 5,210,806 5,956,000 

February 5,528,036 6,045,000 

March 5,173,742 5,716,000 

April 5,084,967 5,472,000 

May 4,941,903 5,688,000 

June 4,754,167 5,104,000 

July 5,046,774 5,417,000 

August 5,346,903 6,397,000 

September 5,529,700 6,507,000 

October 5,072,323 6,407,000 

November 5,390,867 6,606,000 

December 5,406,323 7,644,000 

AVERAGE/MAX DAY 5,207,209 7,644,000 
1
Data was obtained from Water Treatment Plant Monthly Operations Reports 
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Table 1-7 
2020 Water Production Rates1 

 

 

Month Average Daily (GPD) Maximum Day (GPD) 

2020   

January 4,907,032 5,515,000 

February 5,075,448 6,021,000 

March 4,980,323 5,609,000 

April 4,786,067 5,146,000 

May 5,094,161 6,647,000 

June 5,443,500 6,309,000 

July 5,761,129 6,615,000 

August 5,679,419 6,944,000 

September 5,642,567 6,454,000 

October 5,343,290 6,089,000 

November 5,067,633 5,693,000 

December 5,169,742 6,123,000 

AVERAGE/MAX DAY 5,245,859 6,944,000 
1
Data was obtained from Water Treatment Plant Monthly Operations Reports 

 

MUPB classifies its customers into four customer classifications including residential, major 

industrial, commercial, and wholesale.  MUPB sells water to two water districts (Rowan Water 

and Bath County WD).  Based on water billing records for calendar year 2016, the number of 

customers and percent of water purchased have been determined for each customer 

classification. 

 

Average water demands by customer classification have been calculated by multiplying the 

average annual daily flow (5,137,074 GPD) by the percent of total raw water pumped.  

Individual customer demands have been determined by dividing the average water demand for 

a customer classification by the corresponding number of customers.  This information is 

summarized in Table 1-7. 
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Table 1-8 
Water Treatment Demand and Billing Information 
By Customer Classification 
 

 

Customer 
Classification 

Number of 
Customers 

Percent of 
Total Raw 
Water 
Pumped1 

Average Water 
Demand by 
Customer 
Classification 
(GPD) 

Average Single 
Customer Water 
Demand (GPD) 

Residential 3,000 5.9% 302,644 102 

Commercial 400 11.7% 599,482  

Major Industrial 1 3.8% 194,249  

Wholesale (Rowan) 1 33.2% 1,703,737 2482 

Wholesale (Bath) 1 22.7 1,164,636 3033 

WTP Use/Loss  8.0% 410,966  

Dist. Water Loss  14.7% 769,630  

Total 4,153 100% 5,137,074  
1
Based on MUPB MOR records for calendar year 2016. 

2
Assuming 20% water loss after water is sold and 10% commercial use will equal 174 GPD. 

3
Assuming 20% water loss after water is sold, 10% commercial use, and 200,000 GPD industrial use will equal 160 GPD.  

 

Future water demands are estimated by analyzing current water use trends and anticipating the 

impact of demographic change and industrial growth.  Residential water use only accounts for 

5.9 percent of total raw water demand for MUPB use.  Of the 3,000 residential MUPB 

customers, the majority live in the city limits of Morehead.  However, population trends show 

that the Rowan County is growing faster than the City of Morehead.  Therefore, the county 

populations will be used to model future population growths and water demands.  Since the 

wholesale water loss rate is difficult to calculate, general population growth projections with 

future industrial use (FIU) will be the primary factors in determining the future WTP demand. 

 

Future industrial use (FIU) is difficult to estimate since county/city tourism officials are constantly 

discussing opportunities with potential industrial employers.  These industries have discussions 

with multiple industrial parks in various Kentucky counties and other states; therefore it is 

seldom that a new major industry settles in Rowan or Bath counties each year due to the 

enormous amount of economic competition.  However, Rowan County has seen a recent spike 

in industrial development and must continue to be prepared for additional growth.  Industries 

evaluate many factors such as the regional population and labor statistics and proximity to 
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major highways.  Another factor evaluated is the quantity and reliability of potable water as well 

as wastewater capacities. 

 

MUPB currently has very little available water capacity for a major, heavy water-use industry.  

The wastewater system in the largest industrial park in Rowan County was recently upgraded to 

increase capacity.  This wastewater capacity increase was planned for FIU but also for the most 

recent industrial development – AppHarvest. 

 

AppHarvest is a greenhouse food producer and they recently chose Morehead, KY to be the 

home of their flagship 60-acre greenhouse facility.  At the time that this Water Demand Study 

was initially published in November 2020, the facility was just being completed and only 

estimated water use could be used.  Since that time, some empirical data is now available, 

shown below.  AppHarvest has constructed a large pond on their 100+ acre site to irrigate the 

vegetables they harvest by recycling the water.  However, when a moderate to severe drought 

is experienced, it is unknown how much treated water they may desire to supplement their 

pond.  They have installed an 8-inch water meter and have demonstrated the ability to flush 

their fire system in excess of 1,500 gallons per minute.  Fruit and vegetable demand will 

increase in the coming decades as meat products become more expensive.  This will likely 

create an opportunity for growth with sustainable greenhouse farming. 

 

Below is the monthly water use in gallons per day (GPD) from AppHarvest since their initial 

start-up: 

November 2020– 31,327 

December 2020– 16,587 

January 2021– 44,343 

February 2021- 2,097 

March 2021–  11,310 

April 2021–  3,027 

 

In addition to AppHarvest, a barrel cooperage (Independent Stave Company) is under 

construction and will be in operation in the very near future.  Their anticipated maximum daily 

water use is 250 GPM.  Assuming a 1st shift operation, this could result in a maximum daily 

demand as high as 120,000 GPD.  These recent “new” industries are examples of how fast 



MUPB Water Treatment System Improvements 
Water Demand Study 

 
 

20030/10/4/2021 1-8 Eclipse Engineers, PLLC 

Rowan County is growing and how future industries will likely choose this area of Kentucky to 

invest in the coming years.  AppHarvest and Independent Stave Company were unknown 

entities when the conceptual planning for an upgraded water system began.  Many acres of 

industrial properties and undeveloped land are available in Rowan County.  Being position along 

Interstate I-64, Morehead and Rowan County are likely to attract more industrial customers in 

the coming years.  MUPB must position themselves to be ready for an unknown increase should 

the demand arise.  

 

In addition to the recent growth already realized in Rowan County with AppHarvest and 

Independent Stave Co., the county’s largest water user, SRG Global, could increase water use 

over the coming years.  SRG is an international company which manufactures front and rear 

end automobile exteriors in Morehead, KY.  Water use has varied over the years with 

conservation efforts with the current daily demand around 250,000 GPD.  Water use could 

increase as it has at times in recent history and MUPB must retain the capacity to serve them. 

 

In neighboring Bath County, industrial growth has not developed as quickly.  However, Bath 

County’s largest industrial customer, CTI Foods, uses approximately 100,000 GPD.  

Expansions of this plant have been discussed over the years but use has remaining steady.  

Bath County has the capability to serve them as much as 300,000 GPD. 

 

It is assumed that the water demand for the other customer classifications will increase by the 

same percentage during the study period.  When determining maximum daily demands it is 

typical to use 1.50 times the average daily demand.  Using the projected population growth, 

average daily demand and max day demand can be calculated for each customer classification 

as presented in Table 1-9. 

 

We estimate that the total wholesale and direct FIU could be 500,000 GPD by the year 2040.  

The 2040 max day and 2070 max day demands would be 1.05 MGD and 1.19 MGD 

respectively.  Overall, these FIU estimates represent about 10% of the total raw water demand 

requested in the reallocation.  MUPB does not want to lose vital economic FIU customers by not 

having this water available if needed. 
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Table 1-9 
Water Treatment Demand Projection-Year 2040 
 

 

Customer Classification 

2017 
Percent 
of Total 
Water 
Billings 

2017 Average 
Water 
Demand by 
Customer 
Classification 
(GPD) 

2040 Average 
Water 
Demand by 
Customer 
Classification 
(GPD) 

2040 Max Day 
Water 
Demand by 
Customer 
Classification 
(GPD)10 

2070 Max Day 
Water 
Demand by 
Customer 
Classification 
(GPD)11 

Residential 5.9% 302,644 350,4621 525,000 590,000 

Commercial 11.7% 599,482 694,2001 1,041,000 1,180,000 

Major Industrial 3.8% 194,249 300,0009 450,000 510,000 

Wholesale (Rowan Water Inc) 33.2% 1,703,737 1,972,9271 2,959,000 3,350,000 

Wholesale (Bath Co. WD) 22.7% 1,164,636 1,251,9842 1,878,000 2,120,000 

WTP Use/Loss 8.0% 410,966 560,0003 840,000 950,000 

Distribution Water Loss 14.7% 769,630 700,0004 1,050,000 1,190,000 

Future MSU Service5   200,000 300,000 320,000 

Future Wholesale Acquisition6   360,000 540,000 600,000 

Future Wholesale Ind. Use7   200,000 300,000 340,000 

Future MUPB Industrial Use8   500,000 750,000 850,000 

Total 100.0% 5,137,074 7,089,573 10,633,000 12,000,000 
1
Based on 15.8% population growth  

2
Based on 7.5% population growth 

3
Assuming 8.0% total WTP Use/Loss.  Membrane filter operation will be 5% loss. 

4
MUPB Distribution Water Loss is expected to remain constant as a percentage and has recently been between 8-12% 

5
MUPB could acquire Morehead State University as a wholesale customer in the future. 

6
Wholesale customers wholesale portions to other Utilities and could increase or acquire as direct customers in the future.  

7
Wholesale customers are expected to experience industrial growth. 

8
MUPB is expected to experience new industrial growth, some of which may be needed before the new WTP is completed.  

9
MUPB current major industrial customer is anticipated to expand. 

10
Average Demand x 1.5, rounded to nearest 1,000. 

11
2040 Max Day plus 4.2% growth per decade (13.2%) 

 

 

Regarding water conservation or drought management, MUPB first adopted the Kentucky Water 

Shortage Response Plan, revised 1988.  Since then, the KY Department for Environmental 

Protection has published the Drought Mitigation and Response Plan, revised 2008.  This 

document is broadly based and provided general direction for Utilities undergoing drought 

conditions.  Radio and/or media announcements have been used in the past to encourage 

voluntary conservation.  A specific program could be developed in the near future, if required.  

However, since the construction of Cave Run Lake approximately 3 miles upstream of the 

current raw water intake, the constant release by the USACE into the Licking River has provided 

the assurance of a dependable quantity. 
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Table 1-9A 
Amended - Water Treatment Demand Projection-Year 2071 
 

 

Customer Classification 

2020 
Percent 
of Total 
Water 
Billings 

2020 Average 
Water 
Demand by 
Customer 
Classification 
(GPD) 

2071 Average 
Water 
Demand by 
Customer 
Classification 
(GPD) 

2071 Max Day 
Water 
Demand by 
Customer 
Classification 
(GPD)10 

Residential 5.9% 309,506 398,7061 598,000 

Commercial 11.7% 613,766 790,6531 1,186,000 

Major Industrial 3.8% 199,343 400,0009 600,000 

Wholesale (Rowan Water Inc) 33.2% 1,741,625 2,243,5611 3,365,000 

Wholesale (Bath Co. WD) 22.7% 1,190,810 1,435,1642 2,153,000 

WTP Use/Loss 8.0% 419,669 760,0003 1,140,000 

Distribution Water Loss 14.7% 771,141 1,140,0004 1,710,000 

Future MSU Service5   250,000 375,000 

Future Wholesale Acquisition6   400,000 600,000 

Future Wholesale Ind. Use7   400,000 600,000 

Future MUPB Industrial Use8   1,250,000 1,875,000 

Total 100.0% 5,245,859 9,468,085 14,202,000 
1
Based on 28.82% population growth from 2020 to 2071. 

2
Based on 20.52% population growth from 2020 to 2071. 

3
Assuming 8.0% total WTP Use/Loss.  Membrane filter operation will be 5% loss. 

4
MUPB Distribution Water Loss is expected to remain constant as a percentage and has recently been between 8-12% 

5
MUPB could acquire Morehead State University as a wholesale customer in the future. 

6
Wholesale customers wholesale portions to other Utilities and could increase or acquire as direct customers in the future.  

7
Wholesale customers are expected to experience industrial growth. 

8
MUPB is expected to experience new industrial growth, some of which may be needed before the new WTP is completed. 

9
MUPB current major industrial customer is anticipated to expand. 

10
Average Demand x 1.5, rounded to nearest 1,000. 
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Chapter 2 – Development of Alternative Water Supply Sources 

 

Introduction 

 

Seven (7) alternatives have been selected for evaluation of raw water sources for MUPB.  

Included in the alternatives is Alternative B – the continued use of the Licking River at the current 

intake site.  Other alternatives evaluated were two USACE reservoirs, Cave Run Lake and 

Grayson Lake.  Two smaller lakes were evaluated, Eagle Lake which is owned by Morehead 

State University, and Clear Creek Lake owned by Forest Service.  Two rivers/creeks were 

evaluated, Triplett Creek in downtown Morehead and the Ohio River near Maysville, KY.  The 

alternative selected must be able to provide the target 12.0 MGD of raw water required for the 

proposed WTP to operate to a maximum capacity. This will allow for enough water to be supplied 

for the expected future demand. Some of the alternatives were eliminated by not having the 

required drainage area to adequately supply the raw water demand. Alternatives will be evaluated 

based on four main criteria: Water Quality, Water Quantity, Operation and Maintenance Costs, 

and Capital Costs. The selected alternative will be chosen as the project which best meets these 

criteria. 

 

Alternative A – Cave Run Lake (at Highbank Picnic Area) 

 

Cave Rune Lake is located in eastern Kentucky near I-64 along the Rowan and Bath County 

line. The lake was formed in 1974 when construction was completed on Cave Run Lake dam 

impounded the Licking River approximately 3 miles upstream of the MUPB raw water intake and 

henceforth, the MUPB raw water supply began to be a controlled flow from the U.S. Army Corp 

of Engineers (USACE) other than the small remaining watershed downstream of the dam.  Cave 

Run Lake has a surface area of approximately 8,270 acres and a drainage area of 

approximately 528,328 acres.  The normal storage volume is 222,581 acre-feet at summer pool 

elevation 730’ above mean sea level. 

 

Water Quantity 
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The quantity of water available for MUPB from Cave Run Lake is the basis for the USACE 

overall Water Allocation Study which is anticipated in 2022.  Currently, two other municipal 

water utilities draw water from Cave Run – the City of West Liberty and the Cave Run Water 

Commission.  The City of West Liberty water treatment plant is designed for 2.0 MGD and has 

had a recent max day of 1.6 MGD.  Cave Run Water Commission water treatment plant is rated 

for 2.0 MGD and has had a recent max day of 1.7 MGD. 

 

Per published data from the USACE, Cave Run Lake measures its typical outfall in the 

thousands of cfs while MUPB is applying to be permitted to withdraw 18 cfs (12.0 MGD).  Cave 

Run Lake appears to have a vast quantity of water remaining for MUPB considering the small 

quantity of water withdrawn from existing permits and the large watershed and storage volume.  

Cave Run Lake summer pool elevation is 730’ msl and the winter pool is 724’ msl.  Cave Run 

Lake has never dropped below winter pool elevation since it was constructed. 

 

Water Quality 

 

MUPB is proposing to construct a new raw water intake on Cave Run Lake below the Highbank 

Picnic area.  At this location, near the dam, the USACE has years of historical water samples 

demonstrating excellent water quality.  In addition to USACE data, MUPB sampled the water 

near the proposed intake site for a period of 12 months.  These parameters listed are typically 

what engineers and water plant operators evaluate when judging the overall quality of source 

water.  Low iron and manganese and low total organic carbon indicate natural grass or 

woodland watershed which Cave Run has.  Stable pH, slightly over 7, and low turbidity are 

ideal.  The hardness and alkalinity are a little lower than ideal, but this is understood given that 

Cave Run doesn’t have a limestone (calcium) contact watershed like lakes in central and 

southern Kentucky. 

 

 

 

 

 

 



MUPB Water Treatment System Improvements 
Water Demand Study 

 
 

 

20030/10/4/2021 2-3 Eclipse Engineers, PLLC 
 

Below is the MUPB data sampled at 10 feet and 20 feet below summer pool.  Historical data 

shows that around 30 feet below summer pool, water quality changes as iron and manganese 

increase as expected. 

 

Raw Water Characteristics – Cave Run Lake 10 Feet Depth (~720 msl) 

Date pH1 Temp2 Turbidity3 Hardness4 Alkalinity4 TOC4 Mn4 Fe4 Fluoride4 

9/21/17 7.89 24.5 1.41 54 43 2.8 0.041 0.06 0.00 

10/26/17 7.72 17.3 2.51 56 61 -- 0.078 0.05 0.21 

11/29/17 7.44 15.8 4.16 -- -- 2.8 0.100 0.11 0.03 

12/20/17 7.18 11.9 3.38 64 51 2.9 0.104 0.06 0.19 

1/30/18 7.58 6.9 5.68 -- 46 2.5 0.100 -- -- 

2/23/185 7.41 14.0 14.9 54 32 2.9 0.126 0.31 -- 

3/14/185 7.25 -- 11.8 26 29 2.6 0.093 0.39 0.33 

4/18/18 7.45 15.6 8.70 46 33 2.0 0.043 0.23 0.40 

5/23/18 7.72 21.9 1.45 -- 32 2.1 0.012 0.01 0.11 

6/21/18 7.91 -- 1.36 54 34 2.2 0.015 0.03 0.09 

7/27/18 8.04 21.9 1.17 58 32 2.2 0.017 0.04 0.07 

8/22/18 7.79 23.8 0.85 58 37 2.8 0.016 0.04 0.05 

1
SU

 

2
Degree Celsius 

3
NTU 

4
mg/L 

5
Significant recent rainfall had raised lake level to elevation 750+ 
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Raw Water Characteristics – Cave Run Lake 20 Feet Depth (~710 msl) 

Date pH1 Temp2 Turbidity3 Hardness4 Alkalinity4 TOC4 Mn4 Fe4 Fluoride4 

9/21/17 8.02 23.0 1.58 56 43 2.6 0.025 0.05 0.04 

10/26/17 7.64 17.2 2.50 58 49 3.5 0.076 0.06 0.26 

11/29/17 7.47 15.2 4.33 -- 51 2.7 0.103 0.11 0.06 

12/20/17 7.37 10.8 2.78 64 53 2.8 0.121 0.07 0.21 

1/30/18 7.52 8.4 5.81 -- 49 2.5 0.089 -- -- 

2/23/185 7.48 14.9 13.1 56 34 2.9 0.124 0.29 -- 

3/14/185 7.28 -- 20.0 26 29 2.8 0.080 0.40 0.33 

4/18/18 7.36 15.6 8.5 42 29 2.0 0.045 0.25 0.28 

5/23/18 7.23 21.1 1.64 -- 32 2.1 0.018 0.01 0.09 

6/21/18 7.37 -- 3.52 56 35 2.3 0.022 0.08 0.07 

7/27/18 7.86 23.7 1.39 54 39 2.2 0.022 0.03 0.02 

8/22/18 7.01 24.5 1.26 64 49 3.1 0.038 0.05 0.17 

1
SU

 

2
Degree Celsius 

3
NTU 

4
mg/L 

5
Significant recent rainfall had raised lake level to elevation 750+ 

 

Infrastructure 

 

MUPB proposes to construct a 12 MGD water intake structure near the summer pool edge of 

the bank below the Highbank picnic area.  The structure will be a cast-in-place circular concrete 

structure approximately 22’ in diameter.  The structure will have a bottom elevation of 700.0 and 

platform elevation of 770.0 which is above the max pool spillway elevation.  The building 

structure atop the circular intake will house three (3) vertical turbine, 250 horespower pumps as 

well as the electrical controls and components.  A rendering of the proposed intake system will 

be provided to the USACE. 

 

A 6,400 linear foot, 24-inch ductile iron raw water transmission main is proposed to convey 

Cave Run Lake raw water to the proposed water treatment plant.  This path has had all of the 
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environmental and archaeological permitting prepared and submitted to the various state and 

federal agencies and is pending approval. 

 

Power Costs 

 

Three (3) 250 horsepower pumps will convey 8400 gallons of raw water per minute through 

approximately 6,400 linear feet or 24” ductile iron pipe.  Using a power cost of $0.05/kilowatt 

hour, the daily power cost for this scenario is estimated to be $437 per day.  Although MUPB 

will be pumping Cave Run lake water slightly further than the current Licking River water, the 

lake reduces the elevation difference by about 80 feet, therefore requiring less energy to move 

the water and reducing overall pumping costs. 

 

Conclusion 

 

Cave Run Lake offers exceptional raw water quality and quantity.  With a distance to the source 

of just a little over a mile away, MUPB should have pursued this source decades ago.  As stated 

in the Preliminary Engineering Report dated April 2019, Eclipse Engineers estimated that MUPB 

will save $200,000 per year from Cave Run Lake versus the current Licking River intake in 

energy and chemical savings. 

 

Alternative B – Licking River (current raw water source) 

 

The Licking River has served as MUPB’s source for raw water since 1968 when the water 

treatment plant was first constructed on the current site above the river.  The raw water intake 

structure is located at River Mile 176.4 which is approximately 3 miles downstream of Cave Run 

Lake Dam and positioned between the river and KY 801 near the border of Rowan and Bath 

Counties. 

 

Water Quantity 

 

The Licking River has a large watershed to the intake point, consisting of 531,156 acres of 

mostly wooded watershed.  This source has always provided an ample amount of water for 
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MUPB, however, the USACE “protects” MUPB from drought conditions in the river with release 

from Cave Run Lake.  Without the lake upstream, drought conditions would have likely impacted 

MUPB multiple times over the years and led MUPB to a supplemental source or a low head 

dam, etc. 

 

With Cave Run Lake, a minimum discharge of 50 cfs from the USACE, has allowed MUPB to be 

protected for 50 years.  The KY Division of Water limited the raw water intake withdrawal to 

between 2.60 to 3.18 seasonally per the April 21, 1989 letter attached.  MUPB is required to 

never reduce the amount of flow below their intake to less than 50 cfs with this permit.  On 

January 5, 2018 the permit was increase to 6.5 MGD.  With this permit, MUPB must not reduce 

downstream flow below 35 cfs and further restrictions apply when the USACE releases 35 cfs or 

less. 

 

In 2015, MUPB withdrew over 6.5 MGD at least one day a month for 10 of the 12 months (see 

Chapter 1).  In 2016, MUPB exceed 6.5 MGD at least one day a month in 2 months and in 

2017, at least once.  The reason for the decline of max day withdrawal is due to more efficient 

operating procedures, repair of leaks on the plant site, etc.  However, in 2018, MUPB exceeded 

6.5 MGD at least one day a month in 5 months and recorded the highest max day since 2015 

with 7.42 MGD in January 2018.  That number was eclipsed in December 2019 with 7.64 MGD.  

In 2020, three of the last five months have had at least one day per month exceed the permitted 

withdrawal of 6.5 MGD with the daily average trending upwards due to recent new industry use. 

 

Water Quality 

 

The water quality of the Licking River at the MUPB intake is adequate for most of the year.  

Cave Run Lake protects the intake of high turbidity related to flooding upstream in the Licking 

River watershed.  For the majority of days throughout the year, with normal USACE release, the 

water is very treatable with relatively low Iron and Manganese, moderate turbidity, and stable 

pH and alkalinity. 

 

During high rain events in the region when water is held back from the lake, downstream 

tributaries can bring floodwater backwards towards the head of the dam.  Similarly, when the 
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USACE releases excess water, water quality diminishes sharply.  With very little time for MUPB 

to prepare, pH and alkalinity will drop and iron and manganese will rise sharply.  This water is 

very difficult and expensive to treat and occurs for multiple weeks every year. 

 

Infrastructure 

 

To remain on the existing source, MUPB would not need to construct a new intake.  However, 

they would need to replace the submersible raw water pumps.  The existing 24-inch raw 

waterline would remain in service.  The average water surface of the Licking River at the intake 

is 649’ above mean sea level and the discharge elevation would be 850’ msl.  This discharge 

point would be the high point. 

 

Power Costs 

 

MUPB currently has three (3) 335 horsepower pumps to move approximately 5,600 gallons of 

raw water per minute through approximately 2,800 linear feet or 24” ductile iron pipe.  To 

increase to 8,400 gallons per minute, we estimate MUPB would need to replace the existing 

pumps with 500 HP pumps.  Using a power cost of $0.05/kilowatt hour, the daily power cost for 

this scenario is estimated to be $523 per day. 

 

Conclusion 

 

The Licking River has served a stable, good source of raw water for MUPB for many years.  The 

lake has protected the intake from flooding and associated high turbidity, but undermines the 

quality of the raw water on many days of the year.  This leads to an increase in treatment costs, 

and places the plant at risk for failing without very close monitoring controls. 

 

Although the current water treatment plant is rated for 8.0 MGD from the KY Division of Water, 

the Licking River source is only permitted for 6.5 MGD.  MUPB has been told that this will be the 

highest permitted level at the time the permit was issued.  It is clear the MUPB has grown past 

the max day permitted flow of 6.5 MGD of the Licking River and should avoid the unstable water 

chemistry while evaluating new sources. 
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Alternative C – Eagle Lake 

 

Eagle Lake is located above downtown Morehead and the Campus of Morehead State 

University.  It is an impoundment of Evans Branch which is a tributary of Triplett Creek.  Today, 

the lake is also a wonderful resource for fishing, paddling, and hiking with its 1.4 mile loop trail 

that circles the lake.  The reservoir was constructed to provide a source for drinking water and 

steam production for the University. 

 

Water Quantity 

 

Eagle Lake has a surface area of approximately 18 acres.  The dam is an earthen embankment 

located above MSU Campus approximately 0.5 mile from U.S. Highway 60.   The watershed 

area draining to the reservoir is approximately 456 acres or 0.7 square miles.  Although no 

gauging information is available for this stream, this watershed area is most likely not large 

enough to support the withdrawal of 12 million gallons per day from the reservoir.  MSU, on 

occasion, withdrawals water for steam and water treatment from Eagle Lake furthermore 

making the lake not large enough to sustain MUPB. 

 

Water Quality 

 

Water quality on Eagle Lake is fair.  The entire watershed area is undeveloped and wooded.  

There is no agricultural use or livestock pastureland in the area.  High organic concentrations as 

well as low pH, low alkalinity, and low hardness values are some of the negatives with this raw 

water source.  Additional chemical dosing would be required to adjust these parameters during 

the treatment process.     

 

Infrastructure 

 

A new pump station would be constructed near the impoundment at the end of East Clements 

Road. Approximately 9.31 miles or 49,180 linear feet of 24” ductile iron waterline would be 

extended westward along U.S. Highway 60, southward on KY 801 and finally eastward across 

private land to the treatment facility.   The elevation of the withdrawal point is approximately 800’ 
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and the final receiving basin at the proposed water treatment facility is approximately 850’ in 

elevation.   

 

Power Costs 

 

It is projected that one 550 horsepower duplex pumping station will be required to move 8400 

gallons of raw water per minute through approximately 49,180 linear feet of 24” ductile iron pipe 

to the site of the proposed MUPB water treatment facility.  Using a power cost of $0.05/kilowatt 

hour, the daily power cost for this scenario is estimated to be $651 per day. 

 

Conclusion 

 

Eagle Lake offers a fair quality source of raw water.  The natural makeup of the surrounding 

land provides a pristine watershed to recharge the reservoir. The proximity of the lake is 

relatively close to the proposed treatment facility reducing infrastructure requirements to supply 

the necessary quantity of raw water for the MUPB project.  Infrastructure costs for this option 

are more reasonable than some of the further reaching alternatives.   

 

Eagle Lake has a watershed area of approximately 25 times the size of its surface area.  This is 

ratio provides more than adequate ability to recharge the reservoir even in dry weather.  

However, the drainage area is less than 1 square mile, making it far too small to provide the 

volume of water needed to supply the MUPB water treatment facility alone. It is for this reason 

alone that Option C is not a feasible solution for the MUPB project. 

 

Alternative D – Clear Creek Lake 

 

Clear Creek Lake is a located west of Cave Run Lake on a tributary of Salt Lick Creek in Bath 

County.  The lake was constructed in the late 1960’s by the Bath County Conservation District 

and is located in the Daniel Boone National Forest.  The reservoir was designed as a flood 

control device for the flood prone Salt Lick floodplain. 

 

Water Quantity 
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Clear Creek Lake has a surface area of roughly 40 acres.  The dam is an earthen embankment 

located off Clear Creek Road approximately 1.6 miles from the intersection with KY Highway 

211.   The watershed area draining to the reservoir is approximately 3714 acres or 5.8 square 

miles.  Although no gauging information is available for this stream, the watershed area is most 

likely not enough to support the withdrawal of 12 million gallons per day from the reservoir.  

There are no other water intakes on this lake. 

 

Water Quality 

 

Water quality on Clear Creek Lake is good.  The entire watershed area is undeveloped and 

wooded.  There is no agricultural use or livestock pastureland in the area.  However, much of 

the lake is shallow allowing sunlight to reach the bottom.  This has allowed Eurasian 

Watermilfoil and other aquatic plants to thrive in the shallower areas.  The plants can restrict or 

block intake screens and can create operational issues for pumping and filtration equipment if 

they make it past intake screens. 

 

Infrastructure 

 

A new pump station would be constructed near the impoundment on Clear Creek Road.  

Approximately 10.2 miles or 53,996 linear feet of 24” ductile iron waterline would be laid north to 

KY 211, eastward on KY 60, south on KY 801 and finally eastward across private land to the 

treatment facility.   The elevation of the withdrawal point is approximately 755’ and the final 

receiving basin at the proposed water treatment facility is roughly 850’ in elevation.   

 

Power Costs 

 

It is projected that one 750 horsepower duplex pumping station will be required to move 8400 

gallons of raw water per minute through approximately 53,996 linear feet of 24” ductile iron pipe 

to the site of the proposed MUPB water treatment facility.  Using a power cost of $0.05/kilowatt 

hour, the daily power cost for this scenario is estimated to be $890 per day. 
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Conclusion 

 

Clear Creek Lake offers a high quality source of raw water.  The natural makeup of the 

surrounding land provides a pristine watershed to recharge the reservoir. The proximity of the 

lake is relatively close to the proposed treatment facility reducing infrastructure requirements to 

supply the necessary quantity of raw water for the MUPB project.  Infrastructure costs for this 

option are more reasonable than some of the further reaching alternatives.   

 

Clear Creek Lake has a watershed area almost 100 times the size of its surface area.  This ratio 

provides an excellent ability to recharge the reservoir even in dry weather.  However, the 

drainage area is less than 6 square miles.  This is insufficient for the volume of water needed to 

supply the MUPB water treatment facility alone. It is for this reason alone that Option D is not a 

feasible solution for the MUPB project. 

 

Alternative E – Triplett Creek 

 

Triplett Creek is a major tributary to the Licking River in Rowan County.  It flows from the 

Carter/Rowan County line near Haldeman to the confluence with the Licking River at the 

Bath/Rowan County Line.  The City of Morehead is situated at the base of the Appalachian 

Mountains and much of the developed area lies within the 100-year flood zone of Triplett Creek.  

Flash flooding is an ever present threat to businesses and residences there. 

 

Water Quantity 

 

Morehead State University, established in 1887, constructed a low head dam on Triplett Creek 

to create an impoundment capable of supplying water to their water treatment and steam 

production plant.  This plant still functions today.  The dam is a concrete structure and forms an 

impoundment of approximately 10 acre-feet depending upon river stage.  The watershed area 

draining to the reservoir is approximately 30,457 acres or 47.5 square miles.  The steam plant 

draws approximately 600,000 gallons per day from Triplett Creek.  The flow in Triplett Creek at 

this location ranges from 2,500-12,500 CFS although there are times during drought when no 
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water flows over the dam.  Triplett Creek is unlikely to support the quantity of water MUPB must 

have. 

 

Water Quality 

 

Water quality varies dramatically with changes in weather.  The Triplett Creek Watershed 

comprises approximately 65% of Rowan County, most of which lies within the Daniel Boone 

National Forest. Steep terrain has forced agriculture, housing, parking areas, and commercial 

development to be concentrated along Triplett Creek and its tributaries. This has negatively 

impacted these waterways.  The Kentucky Division of Water 2010 Integrated Report to 

Congress identifies a portion of Triplett Creek, Christi Creek, Rock Fork, and Dry Creek as 

impaired.  

 

Sedimentation has resulted in the degradation of the waterway’s ability to support aquatic life. 

Likely sources of pollutants include illegal and failing household septic systems, farm animal 

waste, development, open construction projects, storm water runoff, and agriculture. These 

pollution sources are expected to increase as development expands along Triplett Creek and its 

tributaries.  

 

Infrastructure 

 

A new pump station would be constructed near the impoundment on US 60 at Morehead. 

Approximately 8.6 miles or 45,260 linear feet of 24” ductile iron waterline would be laid 

westward along US 60, southward on KY 801 and finally eastward across private land to the 

treatment facility.   The elevation of the withdrawal point is roughly 708’ and the final receiving 

basin at the proposed water treatment facility is roughly 850’ in elevation.   

 

Power Costs 

 

It is projected that one 750 horsepower duplex pumping station will be required to move 8400 

gallons of raw water per minute through approximately 45,260 linear feet of 24” ductile iron pipe 
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to the site of the proposed MUPB water treatment facility.  Using a power cost of $0.05/kilowatt 

hour, the daily power cost for this scenario is estimated to be $890 per day. 

 

Conclusion 

 

Triplett Creek can supply the necessary quantity of raw water for the MUPB project.  

Infrastructure costs for this option are more reasonable than some of the further reaching 

alternatives.  However, the shallow depth and relatively small volume of the impoundment do 

very little to buffer the unpredictability of Triplett Creek’s water quality and peak flow. This flux in 

water quality makes it very difficult for operators to control process chemicals and equipment 

accurately which result in taste and odor issues and other operational issues at the plant. Water 

quality and quantity issues are the driving factor pushing MUPB to a new raw water source.  

This source will not solve those issues for MUPB. 

 

Alternative F - Ohio River (near Maysville, KY) 

 

One of the more sizable options that were considered by MUPB as an alternative to the Licking 

River was the extension of a raw water pipeline to the Ohio River.  The Ohio is third largest river 

by volume in the United States and it is the largest tributary to the Mississippi River.  

 

Water Quantity 

 

The Ohio River has a massive watershed area and serves as a raw water source for hundreds 

of water treatment facilities that serve over 3 million of people in parts of 14 states.  By far, the 

most plentiful water source in our study, the Ohio River at Maysville is just over 43 miles from 

the proposed MUPB water treatment facility.  At this location, the Ohio has a watershed area of 

over 118,000 square miles.     

 

Water Quality 

 

The Ohio, in many ways, has become a victim of its success.  It has proven to be a perfect 

support system for industry, commerce, power generation, and urbanization.  Today, urban 
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runoff, abandoned mine drainage, coal-ash contamination and emerging industrial contaminants 

like PFAS pollute the water, threatening its wildlife habitat and drinking water for millions. 

Invasive species like the Asian carp and zebra mussels threaten not just ecosystems, but 

economies.  The Ohio is ranked the number 1 most polluted river in America since at least 2001 

according to the Ohio River Water Sanitation Commission (ORSANCO).  The Commission 

found that 92% of toxic discharges were nitrates, including farm runoff and waste water from 

industrial processes like steel production. The Commission also noted mercury pollution as an 

ongoing concern, citing a 500% increase in mercury discharges between 2007 and 2013.  

   

Innovative treatment solutions like membrane microfiltration and the use of carbon contactor 

vessels continue to enable the use of polluted sources like the Ohio, however, it is always a 

safer solution to start with the highest quality source water that is available for treatment. 

 

Infrastructure 

 

With this prospective water source some 43+ miles from the desired plant location, the 

infrastructure cost to transfer the water is the largest of all the alternatives.  228,000 linear feet 

of 30” ductile iron waterline is needed to connect the new plant with the Ohio River.  The 

elevation of the withdrawal point is roughly 450’ above mean sea level.  The study route for the 

transmission line crosses through some areas with an elevation of 1100’, and the final receiving 

basin at the proposed water treatment facility is roughly 850’ in elevation.  The combination of 

the long pumping distance and the high static elevation that must be overcome necessitates two 

pumping stations as well as an increase in pipe size to 30” to reduce excessive horsepower and 

electric costs. 

 

Power Costs 

 

It is projected that two (2) 1050 horsepower pumping stations will be required to move 8400 

gallons per minute of Ohio River water through 43 miles of 30” ductile iron pipe to the site of the 

proposed MUPB water treatment facility.  Using a power cost of $0.05/kilowatt hour, the daily 

power cost for this scenario is estimated to be $2,520 per day. 
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Conclusion 

 

While the Ohio River can supply an ample quantity of useable raw water, the quality of the water 

leaves much to be desired.  With the highest capital cost, the worst water quality, and the 

highest operational costs, virtually unlimited quantity is really the only desirable aspect of this 

option. 

 

Alternative G – Grayson Lake 

 

The final option considered in this study was a small lake lying in Carter and Elliot counties to 

the east of Morehead called Grayson Lake.  It was created by the United States Army Corps of 

Engineers in 1968 by impounding the Little Sandy River with the Grayson Dam.  Grayson Lake 

State Park is located near the middle of the reservoir on Kentucky Highway 7. 

 

Water Quantity 

Grayson Lake is a 1,512 acre reservoir.  The dam is an earthen structure approximately 120 

feet in height and creates a maximum capacity of approximately 118,990 acre-feet.  The 

watershed area draining to the reservoir is approximately 125,000 acres or 195.5 square miles.  

Rattlesnake Ridge Water Treatment Facility is located at the intersection of KY 7 and KY 3353 

near the State Park.  The raw water intake is located on the Little Sandy River near the 

confluence of Bruin Creek.  The potential location of a new MUPB intake is approximately 4.3 

miles downstream of the Rattlesnake Ridge intake.    

 

Water Quality 

 

Water quality at Grayson Lake is relatively good for most of the year.  Spring and fall weather 

changes can create high turbidity periods and organic concentrations that must be dealt with 

using powdered activated carbon and/or other taste and odor controls.  Turbidity normally 

reaches levels of 1200-1500 NTU during these periods.  Although zebra mussels have not been 

observed here, there are fresh water mussels present in this river and reservoir.  They cause 

relatively little difficulty for the water treatment process, however they must be cleaned out of 

https://en.wikipedia.org/wiki/United_States_Army_Corps_of_Engineers
https://en.wikipedia.org/wiki/United_States_Army_Corps_of_Engineers
https://en.wikipedia.org/wiki/Little_Sandy_River_(Kentucky)
https://en.wikipedia.org/wiki/Reservoir
https://en.wikipedia.org/wiki/Acre-feet
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pump wells and basins periodically.  If not regularly removed, damage to pumping equipment 

and other equipment is possible. 

Infrastructure 

 

A route has been identified along KY Highway 60 and KY Highway 182 (Gahn Road) to connect 

the proposed MUPB water treatment facility with the reservoir.  Approximately 224,000 linear 

feet or 42.5 miles of 30” ductile iron waterline is needed as well as two 850 hp pumping stations.  

The elevation of the withdrawal point is roughly 637’ above mean sea level.  The study route for 

the transmission line crosses through some areas with an elevation of 1080’, and the final 

receiving basin at the proposed water treatment facility is roughly 850’ in elevation.  The 

combination of the long pumping distance and the high static elevation that must be overcome 

necessitates two pumping stations as well as an increase in pipe size to 30” to reduce 

excessive horsepower and electric costs. 

 

Power Costs 

It is projected that two (2) 850 horsepower pumping stations will be required to move 8400 

gallons of raw water per minute through approximately 225,000 linear feet or 42.5 miles of 30” 

ductile iron to the site of the proposed MUPB water treatment facility.  Using a power cost of 

$0.05/kilowatt hour, the daily power cost for this scenario is estimated to be $2,025 per day. 

 

Conclusion 

 

Grayson Lake can supply the necessary quantity of raw water for the MUPB project.  Water 

quality is reasonably good with typical seasonal spikes that can be managed by the proposed 

WTP process design.  However, capital infrastructure costs for this raw water source scenario 

are near the highest of all considered alternatives.  Arguably a better solution than the Ohio 

River option, this alternative ranks near the bottom in value for MUPB. 
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  KENTUCKY STATE DATA CENTER 
POPULATION PROJECTIONS 



% change

2020 2025 2030 2035 2040 5-year trend 2045 2050 2055 2060 2065 2070

Kentucky 4,339,367 4,425,092 4,533,464 4,634,415 4,726,382 4,808,682 4,886,381 0.021 4,989,043 5,093,861 5,200,882 5,310,151 5,421,716 5,535,625

ADDs

BarrenRiver 284,195 295,952 308,284 321,091 334,069 347,077 359,989 0.044 367,552 375,274 383,159 391,209 399,428 407,820

Big Sandy 154,093 147,838 142,820 137,084 130,709 123,975 117,398 -0.040 119,865 122,383 124,954 127,579 130,260 132,996

Bluegrass 770,404 806,167 842,987 881,238 919,654 957,644 995,859 0.049 1,016,782 1,038,144 1,059,955 1,082,225 1,104,962 1,128,177

Buffalo Trace 56,478 55,877 55,576 55,017 54,099 52,881 51,493 -0.015 52,575 53,679 54,807 55,959 57,134 58,335

Cumberland Valley 236,618 234,300 231,747 227,836 222,647 216,420 209,998 -0.019 214,410 218,915 223,514 228,210 233,005 237,900

FIVCO 137,884 134,944 133,540 131,376 128,526 125,148 121,568 -0.020 124,122 126,730 129,392 132,111 134,887 137,721

Gateway 81,652 83,361 85,828 88,108 90,463 92,561 94,476 0.026 96,461 98,488 100,557 102,669 104,826 107,029

Green River 213,472 216,306 218,192 219,091 219,083 218,332 217,056 0.003 221,616 226,272 231,026 235,880 240,836 245,896

Kentucky River 114,762 109,048 104,801 99,893 94,383 88,548 82,881 -0.046 84,622 86,400 88,215 90,069 91,961 93,893

KIPDA 959,091 995,115 1,036,344 1,077,108 1,116,753 1,154,402 1,190,669 0.040 1,215,685 1,241,226 1,267,304 1,293,929 1,321,115 1,348,871

Lake Cumberland 207,256 207,984 209,833 210,729 210,785 210,070 208,870 0.001 213,258 217,739 222,313 226,984 231,753 236,622

Lincoln Trail 269,117 271,397 280,073 288,060 295,050 300,860 305,801 0.023 312,226 318,786 325,483 332,322 339,304 346,432

Northern KY 438,647 454,020 470,233 485,669 500,461 514,517 528,027 0.034 539,121 550,448 562,012 573,820 585,876 598,185

Pennyrile 219,305 216,964 216,553 214,808 212,277 209,515 206,588 -0.010 210,928 215,360 219,885 224,504 229,221 234,037

Purchase 196,393 195,819 196,653 197,307 197,423 196,732 195,708 -0.001 199,820 204,018 208,304 212,681 217,149 221,711

Counties

Adair 18,656 19,027 19,180 19,213 19,145 18,963 18,711 0.000 19,104 19,505 19,915 20,334 20,761 21,197

Allen 19,956 20,640 21,377 21,983 22,473 22,836 23,091 0.026 23,576 24,071 24,577 25,094 25,621 26,159

Anderson 21,421 21,979 22,821 23,617 24,327 24,903 25,334 0.030 25,866 26,410 26,965 27,531 28,110 28,700

Ballard 8,249 8,212 8,164 8,097 8,005 7,906 7,780 -0.009 7,943 8,110 8,281 8,455 8,632 8,814

Barren 42,173 43,570 45,135 46,580 47,943 49,211 50,329 0.032 51,386 52,466 53,568 54,694 55,843 57,016

Bath 11,591 12,228 12,529 12,794 13,064 13,306 13,486 0.027 13,769 14,059 14,354 14,656 14,963 15,278

Bell 28,691 27,337 26,394 25,291 24,024 22,678 21,374 -0.043 21,823 22,282 22,750 23,228 23,716 24,214

Boone 118,811 127,712 139,018 150,928 163,722 177,141 191,093 0.101 195,108 199,207 203,392 207,665 212,028 216,483

Bourbon 19,985 20,116 20,090 20,027 19,897 19,668 19,352 -0.005 19,759 20,174 20,598 21,030 21,472 21,923

Boyd 49,542 48,325 47,912 47,353 46,626 45,763 44,820 -0.016 45,762 46,723 47,705 48,707 49,730 50,775

Boyle 28,432 29,809 30,550 31,232 31,810 32,170 32,431 0.023 33,112 33,808 34,518 35,244 35,984 36,740

Bracken 8,488 8,321 8,139 7,900 7,609 7,276 6,910 -0.031 7,055 7,203 7,355 7,509 7,667 7,828

Breathitt 13,878 13,484 12,817 12,078 11,244 10,352 9,493 -0.053 9,692 9,896 10,104 10,316 10,533 10,754

Breckinridge 20,059 20,018 19,973 19,848 19,611 19,246 18,805 -0.010 19,200 19,603 20,015 20,436 20,865 21,304

Bullitt 74,319 78,702 83,186 87,470 91,527 95,170 98,245 0.054 100,309 102,417 104,568 106,765 109,008 111,299

Butler 12,690 12,938 12,720 12,426 12,068 11,671 11,269 -0.019 11,506 11,747 11,994 12,246 12,504 12,766

Caldwell 12,984 12,681 12,633 12,541 12,426 12,286 12,149 -0.011 12,404 12,665 12,931 13,203 13,480 13,763

Calloway 37,191 38,343 39,328 40,487 41,687 42,604 43,503 0.028 44,417 45,350 46,303 47,276 48,269 49,283

Campbell 90,336 92,066 92,898 93,427 93,473 93,028 92,192 0.003 94,129 96,107 98,126 100,187 102,292 104,441

Carlisle 5,104 4,874 4,737 4,604 4,450 4,298 4,139 -0.032 4,226 4,315 4,405 4,498 4,592 4,689

Carroll 10,811 10,699 10,766 10,757 10,675 10,608 10,539 -0.004 10,760 10,986 11,217 11,453 11,694 11,939

Carter 27,720 27,158 26,852 26,417 25,833 25,124 24,386 -0.020 24,898 25,421 25,956 26,501 27,058 27,626

Casey 15,955 15,808 15,521 15,167 14,729 14,237 13,725 -0.023 14,013 14,308 14,608 14,915 15,229 15,549

Christian 73,955 73,309 74,027 73,999 73,725 73,599 73,527 -0.001 75,072 76,649 78,259 79,904 81,582 83,296

Clark 35,613 35,757 36,206 36,508 36,647 36,614 36,466 0.004 37,232 38,014 38,813 39,629 40,461 41,311

Clay 21,730 21,013 20,177 19,168 18,038 16,862 15,755 -0.046 16,086 16,424 16,769 17,121 17,481 17,848

Clinton 10,272 10,174 10,220 10,235 10,216 10,148 10,081 -0.003 10,293 10,509 10,730 10,955 11,185 11,420

Crittenden 9,315 9,183 9,103 8,976 8,828 8,688 8,545 -0.014 8,725 8,908 9,095 9,286 9,481 9,680

Cumberland 6,856 6,759 6,585 6,358 6,111 5,833 5,550 -0.032 5,667 5,786 5,907 6,031 6,158 6,287

Daviess 96,656 99,259 102,033 104,517 106,676 108,502 110,129 0.023 112,443 114,805 117,217 119,680 122,194 124,762

Census    

2010

Estimate      

2015

Projections Projections

Total Population

Kentucky State Data Center, University of Louisville. October 2016



% change

2020 2025 2030 2035 2040 5-year trend 2045 2050 2055 2060 2065 2070

Census    

2010

Estimate      

2015

Projections Projections

Total Population

Edmonson 12,161 12,007 11,812 11,565 11,237 10,831 10,391 -0.024 10,609 10,832 11,060 11,292 11,529 11,772

Elliott 7,852 7,648 7,633 7,542 7,382 7,176 6,917 -0.020 7,062 7,211 7,362 7,517 7,675 7,836

Estill 14,672 14,375 14,059 13,654 13,188 12,655 12,076 -0.029 12,330 12,589 12,853 13,123 13,399 13,681

Fayette 295,803 314,488 333,580 354,318 375,637 397,513 419,813 0.070 428,633 437,639 446,833 456,221 465,806 475,593

Fleming 14,348 14,637 14,790 14,887 14,876 14,763 14,602 0.003 14,909 15,222 15,542 15,868 16,202 16,542

Floyd 39,451 37,756 36,156 34,308 32,302 30,240 28,262 -0.047 28,856 29,462 30,081 30,713 31,358 32,017

Franklin 49,285 50,375 50,836 51,123 51,201 51,028 50,704 0.005 51,769 52,857 53,967 55,101 56,259 57,441

Fulton 6,813 6,238 5,726 5,252 4,789 4,349 3,939 -0.070 4,022 4,106 4,193 4,281 4,371 4,462

Gallatin 8,589 8,636 8,857 9,006 9,100 9,137 9,111 0.010 9,302 9,498 9,697 9,901 10,109 10,322

Garrard 16,912 17,237 17,476 17,571 17,543 17,419 17,170 0.003 17,531 17,899 18,275 18,659 19,051 19,451

Grant 24,662 24,757 24,793 24,758 24,595 24,377 24,017 -0.004 24,522 25,037 25,563 26,100 26,648 27,208

Graves 37,121 37,421 37,883 38,243 38,483 38,657 38,788 0.007 39,603 40,435 41,285 42,152 43,037 43,942

Grayson 25,746 26,221 26,433 26,489 26,440 26,275 26,128 0.002 26,677 27,237 27,810 28,394 28,990 29,600

Green 11,258 11,010 10,716 10,367 9,971 9,542 9,093 -0.032 9,284 9,479 9,678 9,882 10,089 10,301

Greenup 36,910 36,068 35,475 34,686 33,706 32,570 31,407 -0.025 32,067 32,741 33,428 34,131 34,848 35,580

Hancock 8,565 8,692 8,786 8,842 8,839 8,752 8,629 0.001 8,810 8,995 9,184 9,377 9,574 9,776

Hardin 105,543 106,439 112,494 118,413 124,137 129,638 134,901 0.046 137,735 140,629 143,584 146,600 149,680 152,825

Harlan 29,278 27,703 26,368 24,936 23,381 21,799 20,324 -0.051 20,751 21,187 21,632 22,087 22,551 23,024

Harrison 18,846 18,763 18,751 18,674 18,464 18,114 17,694 -0.010 18,066 18,445 18,833 19,229 19,632 20,045

Hart 18,199 18,454 18,683 18,836 18,935 18,955 18,889 0.006 19,286 19,691 20,105 20,527 20,958 21,399

Henderson 46,250 46,407 46,358 46,057 45,516 44,844 43,987 -0.008 44,911 45,855 46,818 47,802 48,806 49,831

Henry 15,416 15,620 15,617 15,514 15,360 15,081 14,743 -0.007 15,053 15,369 15,692 16,022 16,358 16,702

Hickman 4,902 4,612 4,349 4,077 3,803 3,563 3,306 -0.054 3,375 3,446 3,519 3,593 3,668 3,745

Hopkins 46,920 46,222 45,565 44,661 43,549 42,293 40,890 -0.021 41,749 42,626 43,522 44,436 45,370 46,323

Jackson 13,494 13,352 13,119 12,742 12,271 11,695 11,091 -0.030 11,324 11,562 11,805 12,053 12,306 12,565

Jefferson 741,096 763,623 790,010 815,058 837,477 857,013 875,459 0.030 893,852 912,632 931,806 951,383 971,371 991,780

Jessamine 48,586 51,961 56,126 60,271 64,398 68,573 72,917 0.083 74,449 76,013 77,610 79,241 80,906 82,605

Johnson 23,356 23,175 23,058 22,813 22,416 21,935 21,451 -0.014 21,902 22,362 22,832 23,311 23,801 24,301

Kenton 159,720 165,012 169,386 173,041 176,039 178,392 180,412 0.022 184,202 188,072 192,024 196,058 200,177 204,383

Knott 16,346 15,693 14,841 13,957 12,997 12,015 11,060 -0.054 11,292 11,530 11,772 12,019 12,272 12,530

Knox 31,883 31,730 31,443 30,975 30,310 29,514 28,633 -0.017 29,235 29,849 30,476 31,116 31,770 32,437

Larue 14,193 14,241 14,311 14,348 14,309 14,197 14,040 -0.002 14,335 14,636 14,944 15,258 15,578 15,905

Laurel 58,849 60,094 61,519 62,592 63,429 63,882 64,045 0.015 65,391 66,764 68,167 69,599 71,062 72,555

Lawrence 15,860 15,745 15,668 15,378 14,979 14,515 14,038 -0.019 14,333 14,634 14,942 15,255 15,576 15,903

Lee 7,887 6,752 6,433 6,102 5,727 5,318 4,898 -0.063 5,001 5,106 5,213 5,323 5,435 5,549

Leslie 11,310 10,711 10,144 9,505 8,831 8,158 7,537 -0.056 7,695 7,857 8,022 8,191 8,363 8,538

Letcher 24,519 23,123 22,207 21,147 19,970 18,736 17,545 -0.047 17,914 18,290 18,674 19,067 19,467 19,876

Lewis 13,870 13,682 13,434 13,103 12,690 12,210 11,721 -0.026 11,967 12,219 12,475 12,738 13,005 13,278

Lincoln 24,742 24,463 24,324 24,035 23,576 22,975 22,319 -0.016 22,788 23,267 23,756 24,255 24,764 25,284

Livingston 9,519 9,316 9,131 8,889 8,572 8,223 7,879 -0.029 8,045 8,214 8,386 8,562 8,742 8,926

Logan 26,835 26,910 26,890 26,770 26,494 26,078 25,618 -0.008 26,156 26,706 27,267 27,840 28,425 29,022

Lyon 8,314 8,306 8,476 8,602 8,669 8,697 8,705 0.008 8,888 9,075 9,265 9,460 9,659 9,862

McCracken 65,565 65,018 65,317 65,487 65,376 64,918 64,273 -0.003 65,623 67,002 68,410 69,847 71,315 72,813

McCreary 18,306 17,878 17,840 17,630 17,320 16,929 16,486 -0.017 16,832 17,186 17,547 17,916 18,292 18,676

McLean 9,531 9,512 9,274 8,980 8,642 8,289 7,942 -0.028 8,109 8,279 8,453 8,631 8,812 8,997

Madison 82,916 87,824 91,774 95,773 99,688 103,064 106,301 0.047 108,534 110,815 113,143 115,520 117,947 120,425

Magoffin 13,333 12,808 12,497 12,094 11,611 11,029 10,391 -0.037 10,609 10,832 11,060 11,292 11,529 11,772

Marion 19,820 19,365 19,640 19,824 19,929 19,961 19,909 0.001 20,327 20,754 21,190 21,636 22,090 22,554

Marshall 31,448 31,101 31,149 31,060 30,830 30,437 29,980 -0.008 30,610 31,253 31,910 32,580 33,265 33,963

Martin 12,929 12,307 11,697 11,059 10,386 9,686 8,997 -0.051 9,186 9,379 9,576 9,777 9,983 10,192

Kentucky State Data Center, University of Louisville. October 2016



% change

2020 2025 2030 2035 2040 5-year trend 2045 2050 2055 2060 2065 2070

Census    

2010

Estimate      

2015

Projections Projections

Total Population

Mason 17,490 17,099 17,106 17,074 16,941 16,725 16,448 -0.010 16,794 17,146 17,507 17,874 18,250 18,633

Meade 28,602 27,924 27,395 26,780 26,025 25,127 24,068 -0.026 24,574 25,090 25,617 26,155 26,705 27,266

Menifee 6,306 6,358 6,175 5,940 5,633 5,267 4,901 -0.037 5,004 5,109 5,216 5,326 5,438 5,552

Mercer 21,331 21,407 21,389 21,255 20,962 20,539 20,040 -0.010 20,461 20,891 21,330 21,778 22,236 22,703

Metcalfe 10,099 9,909 9,773 9,595 9,390 9,154 8,900 -0.020 9,087 9,278 9,473 9,672 9,875 10,083

Monroe 10,963 10,667 10,291 9,896 9,474 9,021 8,567 -0.036 8,747 8,931 9,118 9,310 9,506 9,705

Montgomery 26,499 27,608 29,421 31,241 33,051 34,810 36,571 0.063 37,339 38,124 38,925 39,743 40,578 41,430

Morgan 13,923 13,275 12,824 12,324 11,762 11,155 10,536 -0.041 10,757 10,983 11,214 11,450 11,690 11,936

Muhlenberg 31,499 31,183 30,582 29,903 29,110 28,211 27,286 -0.022 27,859 28,445 29,042 29,652 30,275 30,911

Nelson 43,437 45,126 47,473 49,702 51,695 53,337 54,752 0.043 55,902 57,077 58,276 59,500 60,750 62,027

Nicholas 7,135 7,131 7,070 6,997 6,896 6,781 6,678 -0.011 6,818 6,962 7,108 7,257 7,410 7,565

Ohio 23,842 24,216 24,235 24,083 23,832 23,534 23,181 -0.005 23,668 24,165 24,673 25,191 25,721 26,261

Oldham 60,316 64,875 69,419 74,806 81,831 90,346 99,124 0.107 101,207 103,333 105,504 107,721 109,984 112,294

Owen 10,841 10,730 10,464 10,164 9,837 9,482 9,060 -0.027 9,250 9,445 9,643 9,846 10,053 10,264

Owsley 4,755 4,461 4,300 4,125 3,919 3,685 3,463 -0.045 3,536 3,610 3,686 3,763 3,842 3,923

Pendleton 14,877 14,408 14,051 13,588 13,020 12,352 11,603 -0.037 11,847 12,096 12,350 12,609 12,874 13,145

Perry 28,712 27,565 26,777 25,771 24,621 23,382 22,189 -0.038 22,655 23,131 23,617 24,113 24,620 25,137

Pike 65,024 61,792 59,412 56,810 53,994 51,085 48,297 -0.043 49,312 50,348 51,406 52,486 53,588 54,714

Powell 12,613 12,269 11,753 11,192 10,584 9,966 9,332 -0.043 9,528 9,728 9,933 10,141 10,354 10,572

Pulaski 63,063 63,782 65,677 67,345 68,854 70,180 71,296 0.022 72,794 74,323 75,885 77,479 79,107 80,769

Robertson 2,282 2,138 2,107 2,053 1,983 1,907 1,812 -0.034 1,850 1,889 1,929 1,969 2,011 2,053

Rockcastle 17,056 16,942 16,740 16,455 16,078 15,618 15,105 -0.019 15,422 15,746 16,077 16,415 16,760 17,112

Rowan 23,333 23,892 24,879 25,809 26,953 28,023 28,982 0.040 29,591 30,213 30,847 31,495 32,157 32,833

Russell 17,565 17,662 17,949 18,178 18,303 18,362 18,410 0.008 18,797 19,192 19,595 20,007 20,427 20,856

Scott 47,173 52,420 59,589 67,570 76,607 86,721 97,745 0.179 99,799 101,895 104,036 106,222 108,454 110,732

Shelby 42,074 45,632 49,988 54,637 59,415 64,209 69,239 0.108 70,694 72,179 73,695 75,244 76,825 78,439

Simpson 17,327 18,006 18,396 18,764 19,042 19,181 19,230 0.018 19,634 20,047 20,468 20,898 21,337 21,785

Spencer 17,061 17,894 19,451 21,069 22,780 24,479 26,065 0.088 26,613 27,172 27,743 28,325 28,921 29,528

Taylor 24,512 25,420 25,945 26,446 26,890 27,298 27,718 0.022 28,300 28,895 29,502 30,122 30,755 31,401

Todd 12,460 12,531 12,641 12,755 12,854 12,960 13,092 0.008 13,367 13,648 13,935 14,227 14,526 14,832

Trigg 14,339 14,233 14,395 14,482 14,544 14,558 14,515 0.002 14,820 15,131 15,449 15,774 16,105 16,444

Trimble 8,809 8,769 8,673 8,554 8,363 8,104 7,794 -0.019 7,958 8,125 8,296 8,470 8,648 8,830

Union 15,007 15,050 14,906 14,654 14,290 13,811 13,278 -0.019 13,557 13,842 14,133 14,430 14,733 15,042

Warren 113,792 122,851 133,207 144,676 157,013 170,139 183,705 0.102 187,565 191,505 195,529 199,637 203,831 208,114

Washington 11,717 12,063 12,354 12,656 12,904 13,079 13,198 0.021 13,475 13,758 14,047 14,343 14,644 14,952

Wayne 20,813 20,464 20,200 19,790 19,246 18,578 17,800 -0.024 18,174 18,556 18,946 19,344 19,750 20,165

Webster 13,621 13,170 12,600 11,958 11,288 10,600 9,910 -0.045 10,118 10,331 10,548 10,769 10,996 11,227

Whitley 35,637 36,129 35,987 35,677 35,116 34,372 33,671 -0.009 34,378 35,101 35,838 36,591 37,360 38,145

Wolfe 7,355 7,259 7,282 7,208 7,074 6,902 6,696 -0.015 6,837 6,980 7,127 7,277 7,430 7,586

Woodford 24,939 25,793 26,593 27,421 28,229 28,941 29,487 0.030 30,107 30,739 31,385 32,044 32,717 33,405

Kentucky State Data Center, University of Louisville. October 2016
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Table 1-9A 
Amended - Water Treatment Demand Projection-Year 2071 
 

 

Customer Classification 

2017 
Percent 
of Total 
Water 
Billings 

2017 Average 
Water 
Demand by 
Customer 
Classification 
(GPD) 

2071 Average 
Water 
Demand by 
Customer 
Classification 
(GPD) 

2071 Max Day 
Water 
Demand by 
Customer 
Classification 
(GPD)10 

Residential 5.9% 302,644 395,8581 594,000 

Commercial 11.7% 599,482 784,1221 1,176,000 

Major Industrial 3.8% 194,249 400,0009 600,000 

Wholesale (Rowan Water Inc) 33.2% 1,703,737 2,228,4881 3,343,000 

Wholesale (Bath Co. WD) 22.7% 1,164,636 1,431,9202 2,148,000 

WTP Use/Loss 8.0% 410,966 760,0003 1,140,000 

Distribution Water Loss 14.7% 769,630 1,140,0004 1,710,000 

Future MSU Service5   250,000 375,000 

Future Wholesale Acquisition6   400,000 600,000 

Future Wholesale Ind. Use7   400,000 600,000 

Future MUPB Industrial Use8   1,250,000 1,875,000 

Total 100.0% 5,137,074 9,440,388 14,161,000 
1Based on 30.80% population growth from 2017 to 2071. 
2Based on 22.95% population growth from 2017 to 2071. 
3Assuming 8.0% total WTP Use/Loss.  Membrane filter operation will be 5% loss. 
4MUPB Distribution Water Loss is expected to remain constant as a percentage and has recently been between 8-12% 
5MUPB could acquire Morehead State University as a wholesale customer in the future. 
6Wholesale customers wholesale portions to other Utilities and could increase or acquire as direct customers in the future. 
7Wholesale customers are expected to experience industrial growth. 
8MUPB is expected to experience new industrial growth, some of which may be needed before the new WTP is completed. 
9MUPB current major industrial customer is anticipated to expand. 
10Average Demand x 1.5, rounded to nearest 1,000. 
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Executive Summary 

 

The Morehead Utility Plant Board (MUPB) has served as the water, wastewater, and gas 

division of the City of Morehead, Kentucky since 1950.  Morehead, located in northeastern 

Kentucky, is the county seat of Rowan County and is located approximately 55 miles east of 

Lexington.  The city was incorporated in the 1854.  MUPB treats drinking water from the Licking 

River and directly serves customers in and around Morehead.  MUPB also serves wholesale 

drinking water to Rowan Water Inc. (RWI) and Bath County Water District (BCWD).  The three 

Utilities combined serve over 14,000 total customers and approximately 40,000 people including 

all of Rowan and Bath counties and smaller portions of other adjacent counties through 

connected wholesale agreements and emergency connections. 

 

MUPB requests the allocation of 12.0 MGD of raw water from Cave Run Lake as part of a 

new raw water intake construction project to convey this water approximately 6,400 

linear feet to a proposed 12.0 MGD water treatment plant.  MUPB will abandon their 

existing raw water intake on the Licking River which is permitted for 6.5 MGD. 

 

The existing water treatment plant (WTP) was placed into operation in 1968.  The facility has 

undergone several upgrades over the years with the latest occurring in 2004, increasing the 

permitted treatment capacity from the Kentucky Division of Water (DOW) to 8.0 million gallons 

per day (MGD).  However, it wasn’t until 2018 that the KY DOW increased the Licking River raw 

water withdrawal permit, and only to 6.5 MGD which is less than the rated capacity of the plant.   

 

The average daily demand, based on 12 months of data (January 2017 to December 2017), 

was 5.12 MGD.  When determining peak demands it is typical to use 1.50 times the average 

daily demand.  Since the average demand was 5.12 MGD, this would result in a peak demand 

of 7.68 MGD.  The highest monthly average for 2017 was recorded in August at 5.64 MGD 

(1.10 multiplying factor).  However, higher max day demands have been recorded in recent 

years such as July of 2015 at 7.87 MGD (1.54 multiplying factor). 

 

Water system improvements are typically developed based on 20-year (2020 to 2040) 

projections of system requirements within the service area.  However, for raw water source 

studies, a longer period should be used such as 50 years (2020 to 2070).  Future demand was 
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estimated using population projections obtained from the University of Louisville, Kentucky State 

Data Center.  The 2010 Census shows a population of 23,333 for Rowan County and 6,845 for 

Morehead.  Bath County population was 11,591.  Census Bureau estimates for 2020 show the 

population of Rowan County increasing to 24,879.  The projected 2020 population of Bath 

County is 12,529.  This increase reflects a 6.6% growth rate for Rowan County and an 8.1% 

increase for Bath County during this period. 

 

Table 1-6 in Chapter 1 shows the results of water demand projections based on population and 

industrial growth estimates.  The projections show an average daily demand of 7.09 MGD and a 

max day demand of 10.63 MGD in the year 2040 with a max day demand of 12.0 MGD in the 

year 2070.  Based on the system’s current max day demands of over 7.0 MGD, MUPB exceeds 

the permitted withdrawal rate of 6.5 MGD on the current Licking River source routinely.  The KY 

DOW is unlikely to increase this permitted withdrawal.  With population growth anticipated into 

the future and industrial use actively increasing, MUPB has an immediate need to pursue 

solutions to its water treatment needs including a newly permitted, reliable raw water source.  Of 

the seven raw water sources evaluated in this study, none are equal to the raw water quantity 

available, raw water quality, and proximity to the proposed facility than Cave Run Lake. 

 

Below is a summary of the raw water Alternatives evaluated, the estimated project cost to 

implement, the estimated energy cost to operate, and the 20-year present worth value based on 

a sustained flow of 12.0 MGD. 

Alternative 

Estimated 

Project Cost 

Estimated 

Annual 

Energy Cost1 

Estimated 20-year 

Present Worth 

Value2 

A-Cave Run Lake $5,734,680 $159,505 $8,107,712 

B-Licking River $2,472,500 $190,895 $5,312,536  

C-Eagle Lake $12,473,960 $237,615 $16,009071 

D-Clear Fork Lake $13,213,300 $324,850 $18,046,248  

E-Triplett Creek $11,998,700 $324,850 $16,831,648  

F-Ohio River $73,818,000 $919,800 $87,502,301  

G-Grayson Lake $72,598,000 $739,125 $83,594,314  
1
Based on total demand cost and usage cost of $0.05 per kw-hr 

2
Based on 20-year term and 3% APR. 
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Chapter 1 – Water Production Forecast 

 

 A. Population Trends and Projections 

 

Table 2-1 provides population trends and projections for Morehead and Rowan and Bath 

Counties (MUPB Service Area).  Population data provided by the Kentucky State Data Center 

projects an increase of 6.6% in Rowan County’s population from 23,345 in 2010 to 24,879 in 

2020.  Bath County’s population projects an increase of 8.1% from 11,591 in 2010 to 12,529 in 

2020.  Current population projections indicate that the population of Rowan and Bath County’s 

combined will reach 42,268 by the year 2040, an estimated 13.5% increase from 2020. 

 

 B. Water Demand Projections 

 

Development of the water demand projections for the 20-year planning period first requires a 

review of existing WTP production records.  Tables 2-2, 2-3, and 2-4 provide water production 

rates for the MUPB WTP for 2015 through 2017.  Based on these flow records, the average 

annual daily flow of the existing WTP for 2016 was 5,137,074 gallons per day (GPD). 
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Table 1-1 
Population Data1 

 
 

1
Data provide by the University of Louisville, Kentucky State Data Center 

2
Population projection based on high growth 

 
Table 1-2 
2015 Water Production Rates1 

 

 

Month Average Daily (GPD) Maximum Day (GPD) 

2015   

January 5,610,129 7,224,000 

February 5,936,214 7,500,000 

March 6,050,065 7,718,000 

April 5,957,067 7,243,000 

May 5,811,129 6,960,000 

June 5,652,900 6,645,000 

July 5,815,581 7,877,000 

August 5,897,000 6,676,000 

September 5,764,000 6,536,000 

October 5,592,968 6,615,000 

November 5,402,400 5,973,000 

December 5,442,097 6,265,000 

AVERAGE/MAX DAY 5,744,296 7,877,000 
1
Data was obtained from Water Treatment Plant Monthly Operations Reports 

 

 

 
 

Year 

Rowan County City of Morehead Bath County 

Population 

Percent 
Change 
from 
Previous 
Decade Population 

Percent 
Change 
from 
Previous 
Decade Population 

Percent 
Change 

from 
Previous 
Decade 

1980 19,049  7,789 +8.3% 10,025 +8.3% 

1990 20,353 +6.8% 8,501 +9.1% 9,692 -3.3% 

2000 22,070 +8.4% 7,644 -10.1% 11,085 +14.4% 

2010 23,345 +5.8% 6,845 -10.5% 11,591 +4.6% 

2020 24,879 +6.6%   12,529 +8.1% 

2030 26,9532 +8.3%   13,0642 +4.3% 

2040 28,9822 +7.5%   13,4862 +3.2% 

2050 30,2132 +4.2%   14,0592 +4.2% 

2060 31,4952 +4.2%   14,6562 +4.2% 

2070 32,8332 +4.2%   15,2782 +4.2% 
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Table 1-3 
2016 Water Production Rates1 

 

 

Month Average Daily (GPD) Maximum Day (GPD) 

2016   

January 5,985,065 6,973,000 

February 5,899,414 6,834,000 

March 5,104,032 5,886,000 

April 5,089,800 6,380,000 

May 4,940,903 5,715,000 

June 5,020,800 5,680,000 

July 5,266,161 6,402,000 

August 5,027,097 5,874,000 

September 4,934,400 5,604,000 

October 4,856,645 5,594,000 

November 4,689,633 5,520,000 

December 4,830,935 5,390,000 

AVERAGE/MAX DAY 5,137,074 6,973,000 
1
Data was obtained from Water Treatment Plant Monthly Operations Reports 

 

 

Table 1-4 
2017 Water Production Rates1 

 

 

Month Average Daily (GPD) Maximum Day (GPD) 

2017   

January 5,163,194 6,283,000 

February 5,052,143 5,764,000 

March 4,842,968 5,447,000 

April 4,810,833 5,679,000 

May 4,863,871 5,746,000 

June 4,972,133 5,973,000 

July 5,047,613 5,585,000 

August 5,641,065 6,862,000 

September 5,469,767 6,492,000 

October 5,279,387 6,144,000 

November 5,057,033 5,755,000 

December 5,213,161 6,108,000 

AVERAGE/MAX DAY 5,117,764 6,862,000 
1
Data was obtained from Water Treatment Plant Monthly Operations Reports 
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Table 1-5 
2018 Water Production Rates1 

 

 

Month Average Daily (GPD) Maximum Day (GPD) 

2018   

January 6,526,226 7,423,000 

February 5,693,750 6,675,000 

March 5,317,129 5,587,000 

April 5,284,033 6,058,000 

May 5,289,581 5,898,000 

June 5,366,067 6,912,000 

July 5,131,484 6,129,000 

August 5,179,839 5,973,000 

September 5,259,733 5,830,000 

October 5,418,645 6,666,000 

November 5,207,300 7,014,000 

December 4,915,677 5,516,000 

AVERAGE/MAX DAY 5,382,455 7,423,000 
1
Data was obtained from Water Treatment Plant Monthly Operations Reports 

 

Table 1-6 
2019 Water Production Rates1 

 

 

Month Average Daily (GPD) Maximum Day (GPD) 

2019   

January 5,210,806 5,956,000 

February 5,528,036 6,045,000 

March 5,173,742 5,716,000 

April 5,084,967 5,472,000 

May 4,941,903 5,688,000 

June 4,754,167 5,104,000 

July 5,046,774 5,417,000 

August 5,346,903 6,397,000 

September 5,529,700 6,507,000 

October 5,072,323 6,407,000 

November 5,390,867 6,606,000 

December 5,406,323 7,644,000 

AVERAGE/MAX DAY 5,207,209 7,644,000 
1
Data was obtained from Water Treatment Plant Monthly Operations Reports 
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Table 1-7 
2020 Water Production Rates1 

 

 

Month Average Daily (GPD) Maximum Day (GPD) 

2020   

January 4,907,032 5,515,000 

February 5,075,448 6,021,000 

March 4,980,323 5,609,000 

April 4,786,067 5,146,000 

May 5,094,161 6,647,000 

June 5,443,500 6,309,000 

July 5,761,129 6,615,000 

August 5,679,419 6,944,000 

September 5,642,567 6,454,000 

October 5,343,290 6,089,000 

November 5,067,633 5,693,000 

December 5,169,742 6,123,000 

AVERAGE/MAX DAY 5,245,859 6,944,000 
1
Data was obtained from Water Treatment Plant Monthly Operations Reports 

 

MUPB classifies its customers into four customer classifications including residential, major 

industrial, commercial, and wholesale.  MUPB sells water to two water districts (Rowan Water 

and Bath County WD).  Based on water billing records for calendar year 2016, the number of 

customers and percent of water purchased have been determined for each customer 

classification. 

 

Average water demands by customer classification have been calculated by multiplying the 

average annual daily flow (5,137,074 GPD) by the percent of total raw water pumped.  

Individual customer demands have been determined by dividing the average water demand for 

a customer classification by the corresponding number of customers.  This information is 

summarized in Table 1-7. 
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Table 1-8 
Water Treatment Demand and Billing Information 
By Customer Classification 
 

 

Customer 
Classification 

Number of 
Customers 

Percent of 
Total Raw 
Water 
Pumped1 

Average Water 
Demand by 
Customer 
Classification 
(GPD) 

Average Single 
Customer Water 
Demand (GPD) 

Residential 3,000 5.9% 302,644 102 

Commercial 400 11.7% 599,482  

Major Industrial 1 3.8% 194,249  

Wholesale (Rowan) 1 33.2% 1,703,737 2482 

Wholesale (Bath) 1 22.7 1,164,636 3033 

WTP Use/Loss  8.0% 410,966  

Dist. Water Loss  14.7% 769,630  

Total 4,153 100% 5,137,074  
1
Based on MUPB MOR records for calendar year 2016. 

2
Assuming 20% water loss after water is sold and 10% commercial use will equal 174 GPD. 

3
Assuming 20% water loss after water is sold, 10% commercial use, and 200,000 GPD industrial use will equal 160 GPD.  

 

Future water demands are estimated by analyzing current water use trends and anticipating the 

impact of demographic change and industrial growth.  Residential water use only accounts for 

5.9 percent of total raw water demand for MUPB use.  Of the 3,000 residential MUPB 

customers, the majority live in the city limits of Morehead.  However, population trends show 

that the Rowan County is growing faster than the City of Morehead.  Therefore, the county 

populations will be used to model future population growths and water demands.  Since the 

wholesale water loss rate is difficult to calculate, general population growth projections with 

future industrial use (FIU) will be the primary factors in determining the future WTP demand. 

 

Future industrial use (FIU) is difficult to estimate since county/city tourism officials are constantly 

discussing opportunities with potential industrial employers.  These industries have discussions 

with multiple industrial parks in various Kentucky counties and other states; therefore it is 

seldom that a new major industry settles in Rowan or Bath counties each year due to the 

enormous amount of economic competition.  However, Rowan County has seen a recent spike 

in industrial development and must continue to be prepared for additional growth.  Industries 

evaluate many factors such as the regional population and labor statistics and proximity to 
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major highways.  Another factor evaluated is the quantity and reliability of potable water as well 

as wastewater capacities. 

 

MUPB currently has very little available water capacity for a major, heavy water-use industry.  

The wastewater system in the largest industrial park in Rowan County was recently upgraded to 

increase capacity.  This wastewater capacity increase was planned for FIU but also for the most 

recent industrial development – AppHarvest. 

 

AppHarvest is a greenhouse food producer and they recently chose Morehead, KY to be the 

home of their flagship 60-acre greenhouse facility.  At the time that this Water Demand Study 

was initially published in November 2020, the facility was just being completed and only 

estimated water use could be used.  Since that time, some empirical data is now available, 

shown below.  AppHarvest has constructed a large pond on their 100+ acre site to irrigate the 

vegetables they harvest by recycling the water.  However, when a moderate to severe drought 

is experienced, it is unknown how much treated water they may desire to supplement their 

pond.  They have installed an 8-inch water meter and have demonstrated the ability to flush 

their fire system in excess of 1,500 gallons per minute.  Fruit and vegetable demand will 

increase in the coming decades as meat products become more expensive.  This will likely 

create an opportunity for growth with sustainable greenhouse farming. 

 

Below is the monthly water use in gallons per day (GPD) from AppHarvest since their initial 

start-up: 

November 2020– 31,327 

December 2020– 16,587 

January 2021– 44,343 

February 2021- 2,097 

March 2021–  11,310 

April 2021–  3,027 

 

In addition to AppHarvest, a barrel cooperage (Independent Stave Company) is under 

construction and will be in operation in the very near future.  Their anticipated maximum daily 

water use is 250 GPM.  Assuming a 1st shift operation, this could result in a maximum daily 

demand as high as 120,000 GPD.  These recent “new” industries are examples of how fast 
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Rowan County is growing and how future industries will likely choose this area of Kentucky to 

invest in the coming years.  AppHarvest and Independent Stave Company were unknown 

entities when the conceptual planning for an upgraded water system began.  Many acres of 

industrial properties and undeveloped land are available in Rowan County.  Being position along 

Interstate I-64, Morehead and Rowan County are likely to attract more industrial customers in 

the coming years.  MUPB must position themselves to be ready for an unknown increase should 

the demand arise.  

 

In addition to the recent growth already realized in Rowan County with AppHarvest and 

Independent Stave Co., the county’s largest water user, SRG Global, could increase water use 

over the coming years.  SRG is an international company which manufactures front and rear 

end automobile exteriors in Morehead, KY.  Water use has varied over the years with 

conservation efforts with the current daily demand around 250,000 GPD.  Water use could 

increase as it has at times in recent history and MUPB must retain the capacity to serve them. 

 

In neighboring Bath County, industrial growth has not developed as quickly.  However, Bath 

County’s largest industrial customer, CTI Foods, uses approximately 100,000 GPD.  

Expansions of this plant have been discussed over the years but use has remaining steady.  

Bath County has the capability to serve them as much as 300,000 GPD. 

 

It is assumed that the water demand for the other customer classifications will increase by the 

same percentage during the study period.  When determining maximum daily demands it is 

typical to use 1.50 times the average daily demand.  Using the projected population growth, 

average daily demand and max day demand can be calculated for each customer classif ication 

as presented in Table 1-9. 

 

We estimate that the total wholesale and direct FIU could be 500,000 GPD by the year 2040.  

The 2040 max day and 2070 max day demands would be 1.05 MGD and 1.19 MGD 

respectively.  Overall, these FIU estimates represent about 10% of the total raw water demand 

requested in the reallocation.  MUPB does not want to lose vital economic FIU customers by not 

having this water available if needed. 
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Table 1-9 
Water Treatment Demand Projection-Year 2040 
 

 

Customer Classification 

2017 
Percent 
of Total 
Water 
Billings 

2017 Average 
Water 
Demand by 
Customer 
Classification 
(GPD) 

2040 Average 
Water 
Demand by 
Customer 
Classification 
(GPD) 

2040 Max Day 
Water 
Demand by 
Customer 
Classification 
(GPD)10 

2070 Max Day 
Water 
Demand by 
Customer 
Classification 
(GPD)11 

Residential 5.9% 302,644 350,4621 525,000 590,000 

Commercial 11.7% 599,482 694,2001 1,041,000 1,180,000 

Major Industrial 3.8% 194,249 300,0009 450,000 510,000 

Wholesale (Rowan Water Inc) 33.2% 1,703,737 1,972,9271 2,959,000 3,350,000 

Wholesale (Bath Co. WD) 22.7% 1,164,636 1,251,9842 1,878,000 2,120,000 

WTP Use/Loss 8.0% 410,966 560,0003 840,000 950,000 

Distribution Water Loss 14.7% 769,630 700,0004 1,050,000 1,190,000 

Future MSU Service5   200,000 300,000 320,000 

Future Wholesale Acquisition6   360,000 540,000 600,000 

Future Wholesale Ind. Use7   200,000 300,000 340,000 

Future MUPB Industrial Use8   500,000 750,000 850,000 

Total 100.0% 5,137,074 7,089,573 10,633,000 12,000,000 
1
Based on 15.8% population growth  

2
Based on 7.5% population growth 

3
Assuming 8.0% total WTP Use/Loss.  Membrane filter operation will be 5% loss. 

4
MUPB Distribution Water Loss is expected to remain constant as a percentage and has recently been between 8-12% 

5
MUPB could acquire Morehead State University as a wholesale customer in the future. 

6
Wholesale customers wholesale portions to other Utilities and could increase or acquire as direct customers in the future. 

7
Wholesale customers are expected to experience industrial growth. 

8
MUPB is expected to experience new industrial growth, some of which may be needed before the new WTP is completed.  

9
MUPB current major industrial customer is anticipated to expand. 

10
Average Demand x 1.5, rounded to nearest 1,000. 

11
2040 Max Day plus 4.2% growth per decade (13.2%) 

 

 

Regarding water conservation or drought management, MUPB first adopted the Kentucky Water 

Shortage Response Plan, revised 1988.  Since then, the KY Department for Environmental 

Protection has published the Drought Mitigation and Response Plan, revised 2008.  This 

document is broadly based and provided general direction for Utilities undergoing drought 

conditions.  Radio and/or media announcements have been used in the past to encourage 

voluntary conservation.  A specific program could be developed in the near future, if required.  

However, since the construction of Cave Run Lake approximately 3 miles upstream of the 

current raw water intake, the constant release by the USACE into the Licking River has provided 

the assurance of a dependable quantity. 
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Chapter 2 – Development of Alternative Water Supply Sources 

 

Introduction 

 

Seven (7) alternatives have been selected for evaluation of raw water sources for MUPB.  

Included in the alternatives is Alternative B – the continued use of the Licking River at the current 

intake site.  Other alternatives evaluated were two USACE reservoirs, Cave Run Lake and 

Grayson Lake.  Two smaller lakes were evaluated, Eagle Lake which is owned by Morehead 

State University, and Clear Creek Lake owned by Forest Service.  Two rivers/creeks were 

evaluated, Triplett Creek in downtown Morehead and the Ohio River near Maysville, KY. 

 

Alternative A – Cave Run Lake (at Highbank Picnic Area) 

 

Cave Rune Lake is located in eastern Kentucky near I-64 along the Rowan and Bath County 

line. The lake was formed in 1974 when construction was completed on Cave Run Lake dam 

impounded the Licking River approximately 3 miles upstream of the MUPB raw water intake and 

henceforth, the MUPB raw water supply began to be a controlled flow from the U.S. Army Corp 

of Engineers (USACE) other than the small remaining watershed downstream of the dam.  Cave 

Run Lake has a surface area of approximately 8,270 acres and a drainage area of 

approximately 528,328 acres.  The normal storage volume is 222,581 acre-feet at summer pool 

elevation 730’ above mean sea level. 

 

Water Quantity 

 

The quantity of water available for MUPB from Cave Run Lake is the basis for the USACE 

overall Water Allocation Study which is anticipated in 2022.  Currently, two other municipal 

water utilities draw water from Cave Run – the City of West Liberty and the Cave Run Water 

Commission.  The City of West Liberty water treatment plant is designed for 2.0 MGD and has 

had a recent max day of 1.6 MGD.  Cave Run Water Commission water treatment plant is rated 

for 2.0 MGD and has had a recent max day of 1.7 MGD. 
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Per published data from the USACE, Cave Run Lake measures its typical outfall in the 

thousands of cfs while MUPB is applying to be permitted to withdraw 18 cfs (12.0 MGD).  Cave 

Run Lake appears to have a vast quantity of water remaining for MUPB considering the small 

quantity of water withdrawn from existing permits and the large watershed and storage volume.  

Cave Run Lake summer pool elevation is 730’ msl and the winter pool is 724’ msl.  Cave Run 

Lake has never dropped below winter pool elevation since it was constructed. 

 

Water Quality 

 

MUPB is proposing to construct a new raw water intake on Cave Run Lake below the Highbank 

Picnic area.  At this location, near the dam, the USACE has years of historical water samples 

demonstrating excellent water quality.  In addition to USACE data, MUPB sampled the water 

near the proposed intake site for a period of 12 months.  These parameters listed are typically 

what engineers and water plant operators evaluate when judging the overall quality of source 

water.  Low iron and manganese and low total organic carbon indicate natural grass or 

woodland watershed which Cave Run has.  Stable pH, slightly over 7, and low turbidity are 

ideal.  The hardness and alkalinity are a little lower than ideal, but this is understood given that 

Cave Run doesn’t have a limestone (calcium) contact watershed like lakes in central and 

southern Kentucky. 
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Below is the MUPB data sampled at 10 feet and 20 feet below summer pool.  Historical data 

shows that around 30 feet below summer pool, water quality changes as iron and manganese 

increase as expected. 

 

Raw Water Characteristics – Cave Run Lake 10 Feet Depth (~720 msl) 

Date pH1 Temp2 Turbidity3 Hardness4 Alkalinity4 TOC4 Mn4 Fe4 Fluoride4 

9/21/17 7.89 24.5 1.41 54 43 2.8 0.041 0.06 0.00 

10/26/17 7.72 17.3 2.51 56 61 -- 0.078 0.05 0.21 

11/29/17 7.44 15.8 4.16 -- -- 2.8 0.100 0.11 0.03 

12/20/17 7.18 11.9 3.38 64 51 2.9 0.104 0.06 0.19 

1/30/18 7.58 6.9 5.68 -- 46 2.5 0.100 -- -- 

2/23/185 7.41 14.0 14.9 54 32 2.9 0.126 0.31 -- 

3/14/185 7.25 -- 11.8 26 29 2.6 0.093 0.39 0.33 

4/18/18 7.45 15.6 8.70 46 33 2.0 0.043 0.23 0.40 

5/23/18 7.72 21.9 1.45 -- 32 2.1 0.012 0.01 0.11 

6/21/18 7.91 -- 1.36 54 34 2.2 0.015 0.03 0.09 

7/27/18 8.04 21.9 1.17 58 32 2.2 0.017 0.04 0.07 

8/22/18 7.79 23.8 0.85 58 37 2.8 0.016 0.04 0.05 

1
SU

 

2
Degree Celsius 

3
NTU 

4
mg/L 

5
Significant recent rainfall had raised lake level to elevation 750+ 
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Raw Water Characteristics – Cave Run Lake 20 Feet Depth (~710 msl) 

Date pH1 Temp2 Turbidity3 Hardness4 Alkalinity4 TOC4 Mn4 Fe4 Fluoride4 

9/21/17 8.02 23.0 1.58 56 43 2.6 0.025 0.05 0.04 

10/26/17 7.64 17.2 2.50 58 49 3.5 0.076 0.06 0.26 

11/29/17 7.47 15.2 4.33 -- 51 2.7 0.103 0.11 0.06 

12/20/17 7.37 10.8 2.78 64 53 2.8 0.121 0.07 0.21 

1/30/18 7.52 8.4 5.81 -- 49 2.5 0.089 -- -- 

2/23/185 7.48 14.9 13.1 56 34 2.9 0.124 0.29 -- 

3/14/185 7.28 -- 20.0 26 29 2.8 0.080 0.40 0.33 

4/18/18 7.36 15.6 8.5 42 29 2.0 0.045 0.25 0.28 

5/23/18 7.23 21.1 1.64 -- 32 2.1 0.018 0.01 0.09 

6/21/18 7.37 -- 3.52 56 35 2.3 0.022 0.08 0.07 

7/27/18 7.86 23.7 1.39 54 39 2.2 0.022 0.03 0.02 

8/22/18 7.01 24.5 1.26 64 49 3.1 0.038 0.05 0.17 

1
SU

 

2
Degree Celsius 

3
NTU 

4
mg/L 

5
Significant recent rainfall had raised lake level to elevation 750+ 

 

Infrastructure 

 

MUPB proposes to construct a 12 MGD water intake structure near the summer pool edge of 

the bank below the Highbank picnic area.  The structure will be a cast-in-place circular concrete 

structure approximately 22’ in diameter.  The structure will have a bottom elevation of 700.0 and 

platform elevation of 770.0 which is above the max pool spillway elevation.  The building 

structure atop the circular intake will house three (3) vertical turbine, 250 horespower pumps as 

well as the electrical controls and components.  A rendering of the proposed intake system will 

be provided to the USACE. 

 

A 6,400 linear foot, 24-inch ductile iron raw water transmission main is proposed to convey 

Cave Run Lake raw water to the proposed water treatment plant.  This path has had all of the 
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environmental and archaeological permitting prepared and submitted to the various state and 

federal agencies and is pending approval. 

 

Power Costs 

 

Three (3) 250 horsepower pumps will convey 8400 gallons of raw water per minute through 

approximately 6,400 linear feet or 24” ductile iron pipe.  Using a power cost of $0.05/kilowatt 

hour, the daily power cost for this scenario is estimated to be $437 per day.  Although MUPB 

will be pumping Cave Run lake water slightly further than the current Licking River water, the 

lake reduces the elevation difference by about 80 feet, therefore requiring less energy to move 

the water and reducing overall pumping costs. 

 

Conclusion 

 

Cave Run Lake offers exceptional raw water quality and quantity.  With a distance to the source 

of just a little over a mile away, MUPB should have pursued this source decades ago.  As stated 

in the Preliminary Engineering Report dated April 2019, Eclipse Engineers estimated that MUPB 

will save $200,000 per year from Cave Run Lake versus the current Licking River intake in 

energy and chemical savings. 

 

Alternative B – Licking River (current raw water source) 

 

The Licking River has served as MUPB’s source for raw water since 1968 when the water 

treatment plant was first constructed on the current site above the river.  The raw water intake 

structure is located at River Mile 176.4 which is approximately 3 miles downstream of Cave Run 

Lake Dam and positioned between the river and KY 801 near the border of Rowan and Bath 

Counties. 

 

Water Quantity 

 

The Licking River has a large watershed to the intake point, consisting of 531,156 acres of 

mostly wooded watershed.  This source has always provided an ample amount of water for 
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MUPB, however, the USACE “protects” MUPB from drought conditions in the river with release 

from Cave Run Lake.  Without the lake upstream, drought conditions would have likely impacted 

MUPB multiple times over the years and led MUPB to a supplemental source or a low head 

dam, etc. 

 

With Cave Run Lake, a minimum discharge of 50 cfs from the USACE, has allowed MUPB to be 

protected for 50 years.  The KY Division of Water limited the raw water intake withdrawal to 

between 2.60 to 3.18 seasonally per the April 21, 1989 letter attached.  MUPB is required to 

never reduce the amount of flow below their intake to less than 50 cfs with this permit.  On 

January 5, 2018 the permit was increase to 6.5 MGD.  With this permit, MUPB must not reduce 

downstream flow below 35 cfs and further restrictions apply when the USACE releases 35 cfs or 

less. 

 

In 2015, MUPB withdrew over 6.5 MGD at least one day a month for 10 of the 12 months (see 

Chapter 1).  In 2016, MUPB exceed 6.5 MGD at least one day a month in 2 months and in 

2017, at least once.  The reason for the decline of max day withdrawal is due to more efficient 

operating procedures, repair of leaks on the plant site, etc.  However, in 2018, MUPB exceeded 

6.5 MGD at least one day a month in 5 months and recorded the highest max day since 2015 

with 7.42 MGD in January 2018.  That number was eclipsed in December 2019 with 7.64 MGD.  

In 2020, three of the last five months have had at least one day per month exceed the permitted 

withdrawal of 6.5 MGD with the daily average trending upwards due to recent new industry use. 

 

Water Quality 

 

The water quality of the Licking River at the MUPB intake is adequate for most of the year.  

Cave Run Lake protects the intake of high turbidity related to flooding upstream in the Licking 

River watershed.  For the majority of days throughout the year, with normal USACE release, the 

water is very treatable with relatively low Iron and Manganese, moderate turbidity, and stable 

pH and alkalinity. 

 

During high rain events in the region when water is held back from the lake, downstream 

tributaries can bring floodwater backwards towards the head of the dam.  Similarly, when the 
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USACE releases excess water, water quality diminishes sharply.  With very little time for MUPB 

to prepare, pH and alkalinity will drop and iron and manganese will rise sharply.  This water is 

very difficult and expensive to treat and occurs for multiple weeks every year. 

 

Infrastructure 

 

To remain on the existing source, MUPB would not need to construct a new intake.  However, 

they would need to replace the submersible raw water pumps.  The existing 24-inch raw 

waterline would remain in service.  The average water surface of the Licking River at the intake 

is 649’ above mean sea level and the discharge elevation would be 850’ msl.  This discharge 

point would be the high point. 

 

Power Costs 

 

MUPB currently has three (3) 335 horsepower pumps to move approximately 5,600 gallons of 

raw water per minute through approximately 2,800 linear feet or 24” ductile iron pipe.  To 

increase to 8,400 gallons per minute, we estimate MUPB would need to replace the existing 

pumps with 500 HP pumps.  Using a power cost of $0.05/kilowatt hour, the daily power cost for 

this scenario is estimated to be $523 per day. 

 

Conclusion 

 

The Licking River has served a stable, good source of raw water for MUPB for many years.  The 

lake has protected the intake from flooding and associated high turbidity, but undermines the 

quality of the raw water on many days of the year.  This leads to an increase in treatment costs, 

and places the plant at risk for failing without very close monitoring controls. 

 

Although the current water treatment plant is rated for 8.0 MGD from the KY Division of Water, 

the Licking River source is only permitted for 6.5 MGD.  MUPB has been told that this will be the 

highest permitted level at the time the permit was issued.  It is clear the MUPB has grown past 

the max day permitted flow of 6.5 MGD of the Licking River and should avoid the unstable water 

chemistry while evaluating new sources. 
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Alternative C – Eagle Lake 

 

Eagle Lake is located above downtown Morehead and the Campus of Morehead State 

University.  It is an impoundment of Evans Branch which is a tributary of Triplett Creek.  Today, 

the lake is also a wonderful resource for fishing, paddling, and hiking with its 1.4 mile loop trail 

that circles the lake.  The reservoir was constructed to provide a source for drinking water and 

steam production for the University. 

 

Water Quantity 

 

Eagle Lake has a surface area of approximately 18 acres.  The dam is an earthen embankment 

located above MSU Campus approximately 0.5 mile from U.S. Highway 60.   The watershed 

area draining to the reservoir is approximately 456 acres or 0.7 square miles.  Although no 

gauging information is available for this stream, this watershed area is most likely not large 

enough to support the withdrawal of 12 million gallons per day from the reservoir.  MSU, on 

occasion, withdrawals water for steam and water treatment from Eagle Lake furthermore 

making the lake not large enough to sustain MUPB. 

 

Water Quality 

 

Water quality on Eagle Lake is fair.  The entire watershed area is undeveloped and wooded.  

There is no agricultural use or livestock pastureland in the area.  High organic concentrations as 

well as low pH, low alkalinity, and low hardness values are some of the negatives with this raw 

water source.  Additional chemical dosing would be required to adjust these parameters during 

the treatment process.     

 

Infrastructure 

 

A new pump station would be constructed near the impoundment at the end of East Clements 

Road. Approximately 9.31 miles or 49,180 linear feet of 24” ductile iron waterline would be 

extended westward along U.S. Highway 60, southward on KY 801 and f inally eastward across 

private land to the treatment facility.   The elevation of the withdrawal point is approximately 800’ 
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and the final receiving basin at the proposed water treatment facility is approximately 850’ in 

elevation.   

 

Power Costs 

 

It is projected that one 550 horsepower duplex pumping station will be required to move 8400 

gallons of raw water per minute through approximately 49,180 linear feet of 24” ductile iron pipe 

to the site of the proposed MUPB water treatment facility.  Using a power cost of $0.05/kilowatt 

hour, the daily power cost for this scenario is estimated to be $651 per day. 

 

Conclusion 

 

Eagle Lake offers a fair quality source of raw water.  The natural makeup of the surrounding 

land provides a pristine watershed to recharge the reservoir. The proximity of the lake is 

relatively close to the proposed treatment facility reducing infrastructure requirements to supply 

the necessary quantity of raw water for the MUPB project.  Infrastructure costs for this option 

are more reasonable than some of the further reaching alternatives.   

 

Eagle Lake has a watershed area of approximately 25 times the size of its surface area.  This is 

ratio provides more than adequate ability to recharge the reservoir even in dry weather.  

However, the drainage area is less than 1 square mile, making it far too small to provide the 

volume of water needed to supply the MUPB water treatment facility alone. It is for this reason 

alone that Option C is not a feasible solution for the MUPB project. 

 

Alternative D – Clear Creek Lake 

 

Clear Creek Lake is a located west of Cave Run Lake on a tributary of Salt Lick Creek in Bath 

County.  The lake was constructed in the late 1960’s by the Bath County Conservation District 

and is located in the Daniel Boone National Forest.  The reservoir was designed as a flood 

control device for the flood prone Salt Lick floodplain. 

 

Water Quantity 
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Clear Creek Lake has a surface area of roughly 40 acres.  The dam is an earthen embankment 

located off Clear Creek Road approximately 1.6 miles from the intersection with KY Highway 

211.   The watershed area draining to the reservoir is approximately 3714 acres or 5.8 square 

miles.  Although no gauging information is available for this stream, the watershed area is most 

likely not enough to support the withdrawal of 12 million gallons per day from the reservoir.  

There are no other water intakes on this lake. 

 

Water Quality 

 

Water quality on Clear Creek Lake is good.  The entire watershed area is undeveloped and 

wooded.  There is no agricultural use or livestock pastureland in the area.  However, much of 

the lake is shallow allowing sunlight to reach the bottom.  This has allowed Eurasian 

Watermilfoil and other aquatic plants to thrive in the shallower areas.  The plants can restrict or 

block intake screens and can create operational issues for pumping and filtration equipment if 

they make it past intake screens. 

 

Infrastructure 

 

A new pump station would be constructed near the impoundment on Clear Creek Road.  

Approximately 10.2 miles or 53,996 linear feet of 24” ductile iron waterline would be laid north to 

KY 211, eastward on KY 60, south on KY 801 and finally eastward across private land to the 

treatment facility.   The elevation of the withdrawal point is approximately 755’ and the final 

receiving basin at the proposed water treatment facility is roughly 850’ in elevation.   

 

Power Costs 

 

It is projected that one 750 horsepower duplex pumping station will be required to move 8400 

gallons of raw water per minute through approximately 53,996 linear feet of 24” ductile iron pipe 

to the site of the proposed MUPB water treatment facility.  Using a power cost of $0.05/kilowatt 

hour, the daily power cost for this scenario is estimated to be $890 per day. 
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Conclusion 

 

Clear Creek Lake offers a high quality source of raw water.  The natural makeup of the 

surrounding land provides a pristine watershed to recharge the reservoir. The proximity of the 

lake is relatively close to the proposed treatment facility reducing infrastructure requirements to 

supply the necessary quantity of raw water for the MUPB project.  Infrastructure costs for this 

option are more reasonable than some of the further reaching alternatives.   

 

Clear Creek Lake has a watershed area almost 100 times the size of its surface area.  This ratio 

provides an excellent ability to recharge the reservoir even in dry weather.  However, the 

drainage area is less than 6 square miles.  This is insufficient for the volume of water needed to 

supply the MUPB water treatment facility alone. It is for this reason alone that Option D is not a 

feasible solution for the MUPB project. 

 

Alternative E – Triplett Creek 

 

Triplett Creek is a major tributary to the Licking River in Rowan County.  It flows from the 

Carter/Rowan County line near Haldeman to the confluence with the Licking River at the 

Bath/Rowan County Line.  The City of Morehead is situated at the base of the Appalachian 

Mountains and much of the developed area lies within the 100-year flood zone of Triplett Creek.  

Flash flooding is an ever present threat to businesses and residences there. 

 

Water Quantity 

 

Morehead State University, established in 1887, constructed a low head dam on Triplett Creek 

to create an impoundment capable of supplying water to their water treatment and steam 

production plant.  This plant still functions today.  The dam is a concrete structure and forms an 

impoundment of approximately 10 acre-feet depending upon river stage.  The watershed area 

draining to the reservoir is approximately 30,457 acres or 47.5 square miles.  The steam plant 

draws approximately 600,000 gallons per day from Triplett Creek.  The flow in Triplett Creek at 

this location ranges from 2,500-12,500 CFS although there are times during drought when no 
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water flows over the dam.  Triplett Creek is unlikely to support the quantity of water MUPB must 

have. 

 

Water Quality 

 

Water quality varies dramatically with changes in weather.  The Triplett Creek Watershed 

comprises approximately 65% of Rowan County, most of which lies within the Daniel Boone 

National Forest. Steep terrain has forced agriculture, housing, parking areas, and commercial 

development to be concentrated along Triplett Creek and its tributaries. This has negatively 

impacted these waterways.  The Kentucky Division of Water 2010 Integrated Report to 

Congress identifies a portion of Triplett Creek, Christi Creek, Rock Fork, and Dry Creek as 

impaired.  

 

Sedimentation has resulted in the degradation of the waterway’s ability to support aquatic life. 

Likely sources of pollutants include illegal and failing household septic systems, farm animal 

waste, development, open construction projects, storm water runoff, and agriculture. These 

pollution sources are expected to increase as development expands along Triplett Creek and its 

tributaries.  

 

Infrastructure 

 

A new pump station would be constructed near the impoundment on US 60 at Morehead. 

Approximately 8.6 miles or 45,260 linear feet of 24” ductile iron waterline would be laid 

westward along US 60, southward on KY 801 and finally eastward across private land to the 

treatment facility.   The elevation of the withdrawal point is roughly 708’ and the final receiving 

basin at the proposed water treatment facility is roughly 850’ in elevation.   

 

Power Costs 

 

It is projected that one 750 horsepower duplex pumping station will be required to move 8400 

gallons of raw water per minute through approximately 45,260 linear feet of 24” ductile iron pipe 
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to the site of the proposed MUPB water treatment facility.  Using a power cost of $0.05/kilowatt 

hour, the daily power cost for this scenario is estimated to be $890 per day. 

 

Conclusion 

 

Triplett Creek can supply the necessary quantity of raw water for the MUPB project.  

Infrastructure costs for this option are more reasonable than some of the further reaching 

alternatives.  However, the shallow depth and relatively small volume of the impoundment do 

very little to buffer the unpredictability of Triplett Creek’s water quality and peak flow. This flux in 

water quality makes it very difficult for operators to control process chemicals and equipment 

accurately which result in taste and odor issues and other operational issues at the plant. Water 

quality and quantity issues are the driving factor pushing MUPB to a new raw water source.  

This source will not solve those issues for MUPB. 

 

Alternative F - Ohio River (near Maysville, KY) 

 

One of the more sizable options that were considered by MUPB as an alternative to the Licking 

River was the extension of a raw water pipeline to the Ohio River.  The Ohio is third largest river 

by volume in the United States and it is the largest tributary to the Mississippi River.  

 

Water Quantity 

 

The Ohio River has a massive watershed area and serves as a raw water source for hundreds 

of water treatment facilities that serve over 3 million of people in parts of 14 states.  By far, the 

most plentiful water source in our study, the Ohio River at Maysville is just over 43 miles from 

the proposed MUPB water treatment facility.  At this location, the Ohio has a watershed area of 

over 118,000 square miles.     

 

Water Quality 

 

The Ohio, in many ways, has become a victim of its success.  It has proven to be a perfect 

support system for industry, commerce, power generation, and urbanization.  Today, urban 
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runoff, abandoned mine drainage, coal-ash contamination and emerging industrial contaminants 

like PFAS pollute the water, threatening its wildlife habitat and drinking water for millions. 

Invasive species like the Asian carp and zebra mussels threaten not just ecosystems, but 

economies.  The Ohio is ranked the number 1 most polluted river in America since at least 2001 

according to the Ohio River Water Sanitation Commission (ORSANCO).  The Commission 

found that 92% of toxic discharges were nitrates, including farm runoff and waste water from 

industrial processes like steel production. The Commission also noted mercury pollution as an 

ongoing concern, citing a 500% increase in mercury discharges between 2007 and 2013.  

   

Innovative treatment solutions like membrane microfiltration and the use of carbon contactor 

vessels continue to enable the use of polluted sources like the Ohio, however, it is always a 

safer solution to start with the highest quality source water that is available for treatment. 

 

Infrastructure 

 

With this prospective water source some 43+ miles from the desired plant location, the 

infrastructure cost to transfer the water is the largest of all the alternatives.  228,000 linear feet 

of 30” ductile iron waterline is needed to connect the new plant with the Ohio River.  The 

elevation of the withdrawal point is roughly 450’ above mean sea level.  The study route for the 

transmission line crosses through some areas with an elevation of 1100’, and the final receiving 

basin at the proposed water treatment facility is roughly 850’ in elevation.  The combination of 

the long pumping distance and the high static elevation that must be overcome necessitates two 

pumping stations as well as an increase in pipe size to 30” to reduce excessive horsepower and 

electric costs. 

 

Power Costs 

 

It is projected that two (2) 1050 horsepower pumping stations will be required to move 8400 

gallons per minute of Ohio River water through 43 miles of 30” ductile iron pipe to the site of the 

proposed MUPB water treatment facility.  Using a power cost of $0.05/kilowatt hour, the daily 

power cost for this scenario is estimated to be $2,520 per day. 
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Conclusion 

 

While the Ohio River can supply an ample quantity of useable raw water, the quality of the water 

leaves much to be desired.  With the highest capital cost, the worst water quality, and the 

highest operational costs, virtually unlimited quantity is really the only desirable aspect of this 

option. 

 

Alternative G – Grayson Lake 

 

The final option considered in this study was a small lake lying in Carter and Elliot counties to 

the east of Morehead called Grayson Lake.  It was created by the United States Army Corps of 

Engineers in 1968 by impounding the Little Sandy River with the Grayson Dam.  Grayson Lake 

State Park is located near the middle of the reservoir on Kentucky Highway 7. 

 

Water Quantity 

Grayson Lake is a 1,512 acre reservoir.  The dam is an earthen structure approximately 120 

feet in height and creates a maximum capacity of approximately 118,990 acre-feet.  The 

watershed area draining to the reservoir is approximately 125,000 acres or 195.5 square miles.  

Rattlesnake Ridge Water Treatment Facility is located at the intersection of KY 7 and KY 3353 

near the State Park.  The raw water intake is located on the Little Sandy River near the 

confluence of Bruin Creek.  The potential location of a new MUPB intake is approximately 4.3 

miles downstream of the Rattlesnake Ridge intake.    

 

Water Quality 

 

Water quality at Grayson Lake is relatively good for most of the year.  Spring and fall weather 

changes can create high turbidity periods and organic concentrations that must be dealt with 

using powdered activated carbon and/or other taste and odor controls.  Turbidity normally 

reaches levels of 1200-1500 NTU during these periods.  Although zebra mussels have not been 

observed here, there are fresh water mussels present in this river and reservoir.  They cause 

relatively little difficulty for the water treatment process, however they must be cleaned out of 

https://en.wikipedia.org/wiki/United_States_Army_Corps_of_Engineers
https://en.wikipedia.org/wiki/United_States_Army_Corps_of_Engineers
https://en.wikipedia.org/wiki/Little_Sandy_River_(Kentucky)
https://en.wikipedia.org/wiki/Reservoir
https://en.wikipedia.org/wiki/Acre-feet
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pump wells and basins periodically.  If not regularly removed, damage to pumping equipment 

and other equipment is possible. 

Infrastructure 

 

A route has been identified along KY Highway 60 and KY Highway 182 (Gahn Road) to connect 

the proposed MUPB water treatment facility with the reservoir.  Approximately 224,000 linear 

feet or 42.5 miles of 30” ductile iron waterline is needed as well as two 850 hp pumping stations.  

The elevation of the withdrawal point is roughly 637’ above mean sea level.  The study route for 

the transmission line crosses through some areas with an elevation of 1080’, and the final 

receiving basin at the proposed water treatment facility is roughly 850’ in elevation.  The 

combination of the long pumping distance and the high static elevation that must be overcome 

necessitates two pumping stations as well as an increase in pipe size to 30” to reduce 

excessive horsepower and electric costs. 

 

Power Costs 

It is projected that two (2) 850 horsepower pumping stations will be required to move 8400 

gallons of raw water per minute through approximately 225,000 linear feet or 42.5 miles of 30” 

ductile iron to the site of the proposed MUPB water treatment facility.  Using a power cost of 

$0.05/kilowatt hour, the daily power cost for this scenario is estimated to be $2,025 per day. 

 

Conclusion 

 

Grayson Lake can supply the necessary quantity of raw water for the MUPB project.  Water 

quality is reasonably good with typical seasonal spikes that can be managed by the proposed 

WTP process design.  However, capital infrastructure costs for this raw water source scenario 

are near the highest of all considered alternatives.  Arguably a better solution than the Ohio 

River option, this alternative ranks near the bottom in value for MUPB. 
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  KENTUCKY STATE DATA CENTER 
POPULATION PROJECTIONS 



% change

2020 2025 2030 2035 2040 5-year trend 2045 2050 2055 2060 2065 2070

Kentucky 4,339,367 4,425,092 4,533,464 4,634,415 4,726,382 4,808,682 4,886,381 0.021 4,989,043 5,093,861 5,200,882 5,310,151 5,421,716 5,535,625

ADDs

BarrenRiver 284,195 295,952 308,284 321,091 334,069 347,077 359,989 0.044 367,552 375,274 383,159 391,209 399,428 407,820

Big Sandy 154,093 147,838 142,820 137,084 130,709 123,975 117,398 -0.040 119,865 122,383 124,954 127,579 130,260 132,996

Bluegrass 770,404 806,167 842,987 881,238 919,654 957,644 995,859 0.049 1,016,782 1,038,144 1,059,955 1,082,225 1,104,962 1,128,177

Buffalo Trace 56,478 55,877 55,576 55,017 54,099 52,881 51,493 -0.015 52,575 53,679 54,807 55,959 57,134 58,335

Cumberland Valley 236,618 234,300 231,747 227,836 222,647 216,420 209,998 -0.019 214,410 218,915 223,514 228,210 233,005 237,900

FIVCO 137,884 134,944 133,540 131,376 128,526 125,148 121,568 -0.020 124,122 126,730 129,392 132,111 134,887 137,721

Gateway 81,652 83,361 85,828 88,108 90,463 92,561 94,476 0.026 96,461 98,488 100,557 102,669 104,826 107,029

Green River 213,472 216,306 218,192 219,091 219,083 218,332 217,056 0.003 221,616 226,272 231,026 235,880 240,836 245,896

Kentucky River 114,762 109,048 104,801 99,893 94,383 88,548 82,881 -0.046 84,622 86,400 88,215 90,069 91,961 93,893

KIPDA 959,091 995,115 1,036,344 1,077,108 1,116,753 1,154,402 1,190,669 0.040 1,215,685 1,241,226 1,267,304 1,293,929 1,321,115 1,348,871

Lake Cumberland 207,256 207,984 209,833 210,729 210,785 210,070 208,870 0.001 213,258 217,739 222,313 226,984 231,753 236,622

Lincoln Trail 269,117 271,397 280,073 288,060 295,050 300,860 305,801 0.023 312,226 318,786 325,483 332,322 339,304 346,432

Northern KY 438,647 454,020 470,233 485,669 500,461 514,517 528,027 0.034 539,121 550,448 562,012 573,820 585,876 598,185

Pennyrile 219,305 216,964 216,553 214,808 212,277 209,515 206,588 -0.010 210,928 215,360 219,885 224,504 229,221 234,037

Purchase 196,393 195,819 196,653 197,307 197,423 196,732 195,708 -0.001 199,820 204,018 208,304 212,681 217,149 221,711

Counties

Adair 18,656 19,027 19,180 19,213 19,145 18,963 18,711 0.000 19,104 19,505 19,915 20,334 20,761 21,197

Allen 19,956 20,640 21,377 21,983 22,473 22,836 23,091 0.026 23,576 24,071 24,577 25,094 25,621 26,159

Anderson 21,421 21,979 22,821 23,617 24,327 24,903 25,334 0.030 25,866 26,410 26,965 27,531 28,110 28,700

Ballard 8,249 8,212 8,164 8,097 8,005 7,906 7,780 -0.009 7,943 8,110 8,281 8,455 8,632 8,814

Barren 42,173 43,570 45,135 46,580 47,943 49,211 50,329 0.032 51,386 52,466 53,568 54,694 55,843 57,016

Bath 11,591 12,228 12,529 12,794 13,064 13,306 13,486 0.027 13,769 14,059 14,354 14,656 14,963 15,278

Bell 28,691 27,337 26,394 25,291 24,024 22,678 21,374 -0.043 21,823 22,282 22,750 23,228 23,716 24,214

Boone 118,811 127,712 139,018 150,928 163,722 177,141 191,093 0.101 195,108 199,207 203,392 207,665 212,028 216,483

Bourbon 19,985 20,116 20,090 20,027 19,897 19,668 19,352 -0.005 19,759 20,174 20,598 21,030 21,472 21,923

Boyd 49,542 48,325 47,912 47,353 46,626 45,763 44,820 -0.016 45,762 46,723 47,705 48,707 49,730 50,775

Boyle 28,432 29,809 30,550 31,232 31,810 32,170 32,431 0.023 33,112 33,808 34,518 35,244 35,984 36,740

Bracken 8,488 8,321 8,139 7,900 7,609 7,276 6,910 -0.031 7,055 7,203 7,355 7,509 7,667 7,828

Breathitt 13,878 13,484 12,817 12,078 11,244 10,352 9,493 -0.053 9,692 9,896 10,104 10,316 10,533 10,754

Breckinridge 20,059 20,018 19,973 19,848 19,611 19,246 18,805 -0.010 19,200 19,603 20,015 20,436 20,865 21,304

Bullitt 74,319 78,702 83,186 87,470 91,527 95,170 98,245 0.054 100,309 102,417 104,568 106,765 109,008 111,299

Butler 12,690 12,938 12,720 12,426 12,068 11,671 11,269 -0.019 11,506 11,747 11,994 12,246 12,504 12,766

Caldwell 12,984 12,681 12,633 12,541 12,426 12,286 12,149 -0.011 12,404 12,665 12,931 13,203 13,480 13,763

Calloway 37,191 38,343 39,328 40,487 41,687 42,604 43,503 0.028 44,417 45,350 46,303 47,276 48,269 49,283

Campbell 90,336 92,066 92,898 93,427 93,473 93,028 92,192 0.003 94,129 96,107 98,126 100,187 102,292 104,441

Carlisle 5,104 4,874 4,737 4,604 4,450 4,298 4,139 -0.032 4,226 4,315 4,405 4,498 4,592 4,689

Carroll 10,811 10,699 10,766 10,757 10,675 10,608 10,539 -0.004 10,760 10,986 11,217 11,453 11,694 11,939

Carter 27,720 27,158 26,852 26,417 25,833 25,124 24,386 -0.020 24,898 25,421 25,956 26,501 27,058 27,626

Casey 15,955 15,808 15,521 15,167 14,729 14,237 13,725 -0.023 14,013 14,308 14,608 14,915 15,229 15,549

Christian 73,955 73,309 74,027 73,999 73,725 73,599 73,527 -0.001 75,072 76,649 78,259 79,904 81,582 83,296

Clark 35,613 35,757 36,206 36,508 36,647 36,614 36,466 0.004 37,232 38,014 38,813 39,629 40,461 41,311

Clay 21,730 21,013 20,177 19,168 18,038 16,862 15,755 -0.046 16,086 16,424 16,769 17,121 17,481 17,848

Clinton 10,272 10,174 10,220 10,235 10,216 10,148 10,081 -0.003 10,293 10,509 10,730 10,955 11,185 11,420

Crittenden 9,315 9,183 9,103 8,976 8,828 8,688 8,545 -0.014 8,725 8,908 9,095 9,286 9,481 9,680

Cumberland 6,856 6,759 6,585 6,358 6,111 5,833 5,550 -0.032 5,667 5,786 5,907 6,031 6,158 6,287

Daviess 96,656 99,259 102,033 104,517 106,676 108,502 110,129 0.023 112,443 114,805 117,217 119,680 122,194 124,762

Census    

2010

Estimate      

2015

Projections Projections

Total Population

Kentucky State Data Center, University of Louisville. October 2016



% change

2020 2025 2030 2035 2040 5-year trend 2045 2050 2055 2060 2065 2070

Census    

2010

Estimate      

2015

Projections Projections

Total Population

Edmonson 12,161 12,007 11,812 11,565 11,237 10,831 10,391 -0.024 10,609 10,832 11,060 11,292 11,529 11,772

Elliott 7,852 7,648 7,633 7,542 7,382 7,176 6,917 -0.020 7,062 7,211 7,362 7,517 7,675 7,836

Estill 14,672 14,375 14,059 13,654 13,188 12,655 12,076 -0.029 12,330 12,589 12,853 13,123 13,399 13,681

Fayette 295,803 314,488 333,580 354,318 375,637 397,513 419,813 0.070 428,633 437,639 446,833 456,221 465,806 475,593

Fleming 14,348 14,637 14,790 14,887 14,876 14,763 14,602 0.003 14,909 15,222 15,542 15,868 16,202 16,542

Floyd 39,451 37,756 36,156 34,308 32,302 30,240 28,262 -0.047 28,856 29,462 30,081 30,713 31,358 32,017

Franklin 49,285 50,375 50,836 51,123 51,201 51,028 50,704 0.005 51,769 52,857 53,967 55,101 56,259 57,441

Fulton 6,813 6,238 5,726 5,252 4,789 4,349 3,939 -0.070 4,022 4,106 4,193 4,281 4,371 4,462

Gallatin 8,589 8,636 8,857 9,006 9,100 9,137 9,111 0.010 9,302 9,498 9,697 9,901 10,109 10,322

Garrard 16,912 17,237 17,476 17,571 17,543 17,419 17,170 0.003 17,531 17,899 18,275 18,659 19,051 19,451

Grant 24,662 24,757 24,793 24,758 24,595 24,377 24,017 -0.004 24,522 25,037 25,563 26,100 26,648 27,208

Graves 37,121 37,421 37,883 38,243 38,483 38,657 38,788 0.007 39,603 40,435 41,285 42,152 43,037 43,942

Grayson 25,746 26,221 26,433 26,489 26,440 26,275 26,128 0.002 26,677 27,237 27,810 28,394 28,990 29,600

Green 11,258 11,010 10,716 10,367 9,971 9,542 9,093 -0.032 9,284 9,479 9,678 9,882 10,089 10,301

Greenup 36,910 36,068 35,475 34,686 33,706 32,570 31,407 -0.025 32,067 32,741 33,428 34,131 34,848 35,580

Hancock 8,565 8,692 8,786 8,842 8,839 8,752 8,629 0.001 8,810 8,995 9,184 9,377 9,574 9,776

Hardin 105,543 106,439 112,494 118,413 124,137 129,638 134,901 0.046 137,735 140,629 143,584 146,600 149,680 152,825

Harlan 29,278 27,703 26,368 24,936 23,381 21,799 20,324 -0.051 20,751 21,187 21,632 22,087 22,551 23,024

Harrison 18,846 18,763 18,751 18,674 18,464 18,114 17,694 -0.010 18,066 18,445 18,833 19,229 19,632 20,045

Hart 18,199 18,454 18,683 18,836 18,935 18,955 18,889 0.006 19,286 19,691 20,105 20,527 20,958 21,399

Henderson 46,250 46,407 46,358 46,057 45,516 44,844 43,987 -0.008 44,911 45,855 46,818 47,802 48,806 49,831

Henry 15,416 15,620 15,617 15,514 15,360 15,081 14,743 -0.007 15,053 15,369 15,692 16,022 16,358 16,702

Hickman 4,902 4,612 4,349 4,077 3,803 3,563 3,306 -0.054 3,375 3,446 3,519 3,593 3,668 3,745

Hopkins 46,920 46,222 45,565 44,661 43,549 42,293 40,890 -0.021 41,749 42,626 43,522 44,436 45,370 46,323

Jackson 13,494 13,352 13,119 12,742 12,271 11,695 11,091 -0.030 11,324 11,562 11,805 12,053 12,306 12,565

Jefferson 741,096 763,623 790,010 815,058 837,477 857,013 875,459 0.030 893,852 912,632 931,806 951,383 971,371 991,780

Jessamine 48,586 51,961 56,126 60,271 64,398 68,573 72,917 0.083 74,449 76,013 77,610 79,241 80,906 82,605

Johnson 23,356 23,175 23,058 22,813 22,416 21,935 21,451 -0.014 21,902 22,362 22,832 23,311 23,801 24,301

Kenton 159,720 165,012 169,386 173,041 176,039 178,392 180,412 0.022 184,202 188,072 192,024 196,058 200,177 204,383

Knott 16,346 15,693 14,841 13,957 12,997 12,015 11,060 -0.054 11,292 11,530 11,772 12,019 12,272 12,530

Knox 31,883 31,730 31,443 30,975 30,310 29,514 28,633 -0.017 29,235 29,849 30,476 31,116 31,770 32,437

Larue 14,193 14,241 14,311 14,348 14,309 14,197 14,040 -0.002 14,335 14,636 14,944 15,258 15,578 15,905

Laurel 58,849 60,094 61,519 62,592 63,429 63,882 64,045 0.015 65,391 66,764 68,167 69,599 71,062 72,555

Lawrence 15,860 15,745 15,668 15,378 14,979 14,515 14,038 -0.019 14,333 14,634 14,942 15,255 15,576 15,903

Lee 7,887 6,752 6,433 6,102 5,727 5,318 4,898 -0.063 5,001 5,106 5,213 5,323 5,435 5,549

Leslie 11,310 10,711 10,144 9,505 8,831 8,158 7,537 -0.056 7,695 7,857 8,022 8,191 8,363 8,538

Letcher 24,519 23,123 22,207 21,147 19,970 18,736 17,545 -0.047 17,914 18,290 18,674 19,067 19,467 19,876

Lewis 13,870 13,682 13,434 13,103 12,690 12,210 11,721 -0.026 11,967 12,219 12,475 12,738 13,005 13,278

Lincoln 24,742 24,463 24,324 24,035 23,576 22,975 22,319 -0.016 22,788 23,267 23,756 24,255 24,764 25,284

Livingston 9,519 9,316 9,131 8,889 8,572 8,223 7,879 -0.029 8,045 8,214 8,386 8,562 8,742 8,926

Logan 26,835 26,910 26,890 26,770 26,494 26,078 25,618 -0.008 26,156 26,706 27,267 27,840 28,425 29,022

Lyon 8,314 8,306 8,476 8,602 8,669 8,697 8,705 0.008 8,888 9,075 9,265 9,460 9,659 9,862

McCracken 65,565 65,018 65,317 65,487 65,376 64,918 64,273 -0.003 65,623 67,002 68,410 69,847 71,315 72,813

McCreary 18,306 17,878 17,840 17,630 17,320 16,929 16,486 -0.017 16,832 17,186 17,547 17,916 18,292 18,676

McLean 9,531 9,512 9,274 8,980 8,642 8,289 7,942 -0.028 8,109 8,279 8,453 8,631 8,812 8,997

Madison 82,916 87,824 91,774 95,773 99,688 103,064 106,301 0.047 108,534 110,815 113,143 115,520 117,947 120,425

Magoffin 13,333 12,808 12,497 12,094 11,611 11,029 10,391 -0.037 10,609 10,832 11,060 11,292 11,529 11,772

Marion 19,820 19,365 19,640 19,824 19,929 19,961 19,909 0.001 20,327 20,754 21,190 21,636 22,090 22,554

Marshall 31,448 31,101 31,149 31,060 30,830 30,437 29,980 -0.008 30,610 31,253 31,910 32,580 33,265 33,963

Martin 12,929 12,307 11,697 11,059 10,386 9,686 8,997 -0.051 9,186 9,379 9,576 9,777 9,983 10,192

Kentucky State Data Center, University of Louisville. October 2016



% change

2020 2025 2030 2035 2040 5-year trend 2045 2050 2055 2060 2065 2070

Census    

2010

Estimate      

2015

Projections Projections

Total Population

Mason 17,490 17,099 17,106 17,074 16,941 16,725 16,448 -0.010 16,794 17,146 17,507 17,874 18,250 18,633

Meade 28,602 27,924 27,395 26,780 26,025 25,127 24,068 -0.026 24,574 25,090 25,617 26,155 26,705 27,266

Menifee 6,306 6,358 6,175 5,940 5,633 5,267 4,901 -0.037 5,004 5,109 5,216 5,326 5,438 5,552

Mercer 21,331 21,407 21,389 21,255 20,962 20,539 20,040 -0.010 20,461 20,891 21,330 21,778 22,236 22,703

Metcalfe 10,099 9,909 9,773 9,595 9,390 9,154 8,900 -0.020 9,087 9,278 9,473 9,672 9,875 10,083

Monroe 10,963 10,667 10,291 9,896 9,474 9,021 8,567 -0.036 8,747 8,931 9,118 9,310 9,506 9,705

Montgomery 26,499 27,608 29,421 31,241 33,051 34,810 36,571 0.063 37,339 38,124 38,925 39,743 40,578 41,430

Morgan 13,923 13,275 12,824 12,324 11,762 11,155 10,536 -0.041 10,757 10,983 11,214 11,450 11,690 11,936

Muhlenberg 31,499 31,183 30,582 29,903 29,110 28,211 27,286 -0.022 27,859 28,445 29,042 29,652 30,275 30,911

Nelson 43,437 45,126 47,473 49,702 51,695 53,337 54,752 0.043 55,902 57,077 58,276 59,500 60,750 62,027

Nicholas 7,135 7,131 7,070 6,997 6,896 6,781 6,678 -0.011 6,818 6,962 7,108 7,257 7,410 7,565

Ohio 23,842 24,216 24,235 24,083 23,832 23,534 23,181 -0.005 23,668 24,165 24,673 25,191 25,721 26,261

Oldham 60,316 64,875 69,419 74,806 81,831 90,346 99,124 0.107 101,207 103,333 105,504 107,721 109,984 112,294

Owen 10,841 10,730 10,464 10,164 9,837 9,482 9,060 -0.027 9,250 9,445 9,643 9,846 10,053 10,264

Owsley 4,755 4,461 4,300 4,125 3,919 3,685 3,463 -0.045 3,536 3,610 3,686 3,763 3,842 3,923

Pendleton 14,877 14,408 14,051 13,588 13,020 12,352 11,603 -0.037 11,847 12,096 12,350 12,609 12,874 13,145

Perry 28,712 27,565 26,777 25,771 24,621 23,382 22,189 -0.038 22,655 23,131 23,617 24,113 24,620 25,137

Pike 65,024 61,792 59,412 56,810 53,994 51,085 48,297 -0.043 49,312 50,348 51,406 52,486 53,588 54,714

Powell 12,613 12,269 11,753 11,192 10,584 9,966 9,332 -0.043 9,528 9,728 9,933 10,141 10,354 10,572

Pulaski 63,063 63,782 65,677 67,345 68,854 70,180 71,296 0.022 72,794 74,323 75,885 77,479 79,107 80,769

Robertson 2,282 2,138 2,107 2,053 1,983 1,907 1,812 -0.034 1,850 1,889 1,929 1,969 2,011 2,053

Rockcastle 17,056 16,942 16,740 16,455 16,078 15,618 15,105 -0.019 15,422 15,746 16,077 16,415 16,760 17,112

Rowan 23,333 23,892 24,879 25,809 26,953 28,023 28,982 0.040 29,591 30,213 30,847 31,495 32,157 32,833

Russell 17,565 17,662 17,949 18,178 18,303 18,362 18,410 0.008 18,797 19,192 19,595 20,007 20,427 20,856

Scott 47,173 52,420 59,589 67,570 76,607 86,721 97,745 0.179 99,799 101,895 104,036 106,222 108,454 110,732

Shelby 42,074 45,632 49,988 54,637 59,415 64,209 69,239 0.108 70,694 72,179 73,695 75,244 76,825 78,439

Simpson 17,327 18,006 18,396 18,764 19,042 19,181 19,230 0.018 19,634 20,047 20,468 20,898 21,337 21,785

Spencer 17,061 17,894 19,451 21,069 22,780 24,479 26,065 0.088 26,613 27,172 27,743 28,325 28,921 29,528

Taylor 24,512 25,420 25,945 26,446 26,890 27,298 27,718 0.022 28,300 28,895 29,502 30,122 30,755 31,401

Todd 12,460 12,531 12,641 12,755 12,854 12,960 13,092 0.008 13,367 13,648 13,935 14,227 14,526 14,832

Trigg 14,339 14,233 14,395 14,482 14,544 14,558 14,515 0.002 14,820 15,131 15,449 15,774 16,105 16,444

Trimble 8,809 8,769 8,673 8,554 8,363 8,104 7,794 -0.019 7,958 8,125 8,296 8,470 8,648 8,830

Union 15,007 15,050 14,906 14,654 14,290 13,811 13,278 -0.019 13,557 13,842 14,133 14,430 14,733 15,042

Warren 113,792 122,851 133,207 144,676 157,013 170,139 183,705 0.102 187,565 191,505 195,529 199,637 203,831 208,114

Washington 11,717 12,063 12,354 12,656 12,904 13,079 13,198 0.021 13,475 13,758 14,047 14,343 14,644 14,952

Wayne 20,813 20,464 20,200 19,790 19,246 18,578 17,800 -0.024 18,174 18,556 18,946 19,344 19,750 20,165

Webster 13,621 13,170 12,600 11,958 11,288 10,600 9,910 -0.045 10,118 10,331 10,548 10,769 10,996 11,227

Whitley 35,637 36,129 35,987 35,677 35,116 34,372 33,671 -0.009 34,378 35,101 35,838 36,591 37,360 38,145

Wolfe 7,355 7,259 7,282 7,208 7,074 6,902 6,696 -0.015 6,837 6,980 7,127 7,277 7,430 7,586

Woodford 24,939 25,793 26,593 27,421 28,229 28,941 29,487 0.030 30,107 30,739 31,385 32,044 32,717 33,405

Kentucky State Data Center, University of Louisville. October 2016
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Applicability and Instructions: 
 
1. This model easement shall be used to draft outgrants required to support water 
supply storage agreements under the Water Supply Act of 1958 (43 U.S.C. § 
390b); surplus water agreements under Section 6 of the Flood Control Act of 
1944; and non-standard agreements for the use of water in Corps reservoirs 
authorized under other laws.  The language in such agreements must be carefully 
reviewed and any supporting outgrants made in conformance with the terms of 
the agreement. 
 
2. Make all required insertions; remove this cover page; remove the open and 
close brackets and any instructional text; and ensure the page numbers, spacing 
and page breaks throughout the agreement are appropriate.    
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DEPARTMENT OF THE ARMY 
 

EASEMENT FOR WATER PIPELINE[, PUMPING FACILITY,] AND WATER INTAKE 
STRUCTURE 

 
IN SUPPORT OF 

  
AN [AGREEMENT FOR WATER SUPPLY STORAGE] [AGREEMENT FOR 

WITHDRAWAL OF SURPLUS WATER] 
 

LOCATED AT 
 

<<PROJECT NAME>> 
 

<<COUNTY/PARISH/BOROUGH>>, <<STATE/COMMONWEALTH>> 
 

THIS EASEMENT is made on behalf of the UNITED STATES OF AMERICA (the 
“United States”), between the SECRETARY OF THE ARMY, acting by and through the 
Real Estate Contracting Officer, Real Estate Division, U.S. Army Engineer District, 
_____________, hereinafter referred to as the “Grantor”, under and by virtue of the 
authority vested in the said Secretary by Title 10, United States Code, Section 2668, 
having found that the granting of this easement will not be against the public interest, 
and pursuant to [a water supply storage agreement] [an agreement for the withdrawal of 
surplus water] between the parties hereto, hereinafter referred to as the [“Water Supply 
Storage Agreement”] [“Surplus Water Agreement”], with an effective date of <<date>>, 
entered into under the authority of the [Water Supply Act of 1958, as amended (43 
U.S.C. § 390b), as supplemented by the provisions of the Act of October 16, 1963 (43 
U.S.C. §§ 390c-f)] [Section 6 of the Flood Control Act of 1944 (33 U.S.C. § 708)], and 
<<GRANTEE>>, duly organized and existing under and by virtue of the laws of the 
<<State/Commonwealth>> of <<name>>, with its principal office at <<address>>, 
<<City>>, <<State/Commonwealth>>, hereinafter referred to as the “Grantee.” 
 
NOW, THEREFORE: 
 

The Grantor, for good and valuable consideration set forth below, the receipt and 
sufficiency of which are hereby acknowledged, upon and subject to the terms and 
conditions set forth in this easement, does hereby grant and convey to the Grantee: 

 
a[n] [perpetual and assignable][assignable] easement and right-of-way in, on, 

over, and across the land described in Exhibit A, attached hereto and made a part 
hereof, [hereinafter referred to as the “Premises,” ][for a period not to exceed 
<<number>> years, beginning <<date>>,] for the location, construction, operation, 
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maintenance, repair, and replacement of an [underground ][_____ inch] water pipeline 
and [raw ]water intake structure[, and pumping facility], hereinafter referred to as the 
“Facilities,” having been determined not to include more land than is necessary for the 
easement[; and][.] 
 

[Editorial Note:  Delete the following if there is no requirement for a 
temporary work area easement.] 
 

[a temporary easement and right-of-way in, on, over, and across, the land 
described in Exhibit B, attached hereto and made a part hereof, for a period not to 
exceed <<number>> months beginning <<date>> , for use by the Grantee and its 
representatives, agents, and contractors as a work area, including the right to move, 
store, and remove equipment and supplies, erect and remove temporary structures, and 
perform any other work necessary and incident to the construction of the Facilities, 
having been determined not to include more land than is necessary for the easement; 
hereinafter collectively referred to as the “Premises.”] 

 
All right, title, and interest in and to the Facilities constructed on the Premises by 

the Grantee shall remain in the Grantee and shall not merge. The Grantor shall make 
no claim of title during the term of this easement to the Facilities or any portion thereof. 
 
 THIS EASEMENT is granted subject to the following terms and conditions: 
 
1.  CONSIDERATION 
 

The consideration for the grant of this easement is [the construction, operation, 
maintenance, repair, and replacement of the Facilities for the benefit of the general 
public in accordance with the terms and conditions hereinafter set forth][the payment by 
the Grantee of <<monetary amount>> to the Grantor]. 

 
 
[Editorial Note:  Delete “2.  ANNUAL FEE TO COVER ONGOING ADMINISTRATIVE 
EXPENSES” if admin fees are not being collected.] 
 
2.  ANNUAL FEE TO COVER ONGOING ADMINISTRATIVE EXPENSES 
 

a.  Authority:  Title 10 United States Code Section 2695. 
 
b.  Amount: The Grantee shall remit the amount of <<insert amount ($XXXX)>> 

each year to cover the Grantor’s expense to administer this easement.  This will be as a 
separate payment from that required under Condition 1, CONSIDERATION, above. 

 
c.  Method of Payment: Payable to the order of <<DFAS or U.S. Army Engineer 

District, <<District>> <<address, City, State, ZIP>>.  Administrative expenses are 
subject to review and adjustment every five (5) years. 
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d.  The first payment shall be due on ______________.  Payment shall thereafter 

be due _____________, of each year while this easement is in effect. 
 
e.  Any excess funds not expended by the Grantor for administration of this 

easement shall periodically be returned to the Grantee. 
 
f.  All amounts owed to the Grantor under the terms of this easement must be 

paid on or before the date they are due in order to avoid the imposition of interest, 
penalties, and administrative charges under the Debt Collection Act of 1982, as 
amended (31 U.S.C. § 3717), hereinafter the “DCA”, and the implementing regulations 
at 31 C.F.R. § 901.9.  This statute requires the imposition of an interest charge for the 
late payment of debts owed to the United States; an administrative charge to cover the 
costs of processing and handling delinquent debts; and the assessment of an additional 
penalty charge on any portion of a debt that is more than 90 days past due.  The 
provisions of the statute will be implemented as follows: 

 
(1)  The Grantor shall impose an interest charge at the Current Value of 

Funds Rate published by the U.S. Department of the Treasury on any amount owed to 
the Grantor hereunder that is delinquent.  Interest shall accrue from the date of 
delinquency until the amount is paid in full.  The Grantor shall waive interest charges on 
any portion of the delinquent amount if paid within thirty (30) days of the date of 
delinquency.  The Grantor shall not charge interest on penalties or administrative costs 
imposed under the DCA. 
 

(2)  The Grantor shall impose an administrative charge to cover the costs of 
collecting any amount due hereunder that is delinquent.  The Grantor shall calculate 
administrative charges as the actual costs incurred for the delinquent amount.  The 
Grantor shall waive the collection of administrative costs on any portion of the 
delinquent amount if paid within thirty (30) days of the date of delinquency. 

 
(3)  The Grantor shall impose a penalty charge of six percent (6%) per annum 

of any amount due hereunder (principal plus interest and administrative charges) that is 
more than ninety (90) days delinquent.  The said penalty shall accrue from the date of 
delinquency and shall continue to accrue until the amount is paid in full. 

 
(4)  All partial payments received by the Grantor shall be applied first to any 

contingency fees added to the debt, second to outstanding penalties, third to 
administrative charges imposed under the DCA other than contingency fees, fourth to 
interest, and last to principal.  For purposes of this paragraph, “contingency fees” are 
administrative costs resulting from fees paid by the Grantor to other Federal agencies or 
to private collection contractors for collection services rendered when the fees are paid 
from the amounts collected from the Grantee. 
 
3.  NOTICES 
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a.  All correspondence and notices to be given pursuant to Condition 17, 

RELOCATION OF FACILITIES, and Condition 18, TERMINATION, of this easement 
shall be in writing and addressed, if to the Grantee, to <<Grantee>>, <<address, city, 
state, ZIP>> and, if to the Grantor, to the U.S. Army Engineer District, 
__________________,  Attn: Chief, Real Estate Division, <<address, City, State, 
ZIP>>, or as may from time to time otherwise be directed by the parties.   

 
b.  Notices shall be mailed by certified mail, postage prepaid, return receipt 

requested, addressed to the addresses above.  The effective date of the notice shall be 
the earlier of the actual date of receipt or the date the addressee is notified of the 
attempted delivery of the certified mail, whether or not the addressee actually accepts 
delivery.  Use of an express delivery service will not substitute for this requirement. 

 
c.  General correspondence and other communications, other than the said 

notices, do not have to be sent certified mail, return receipt requested. 
 
4.  AUTHORIZED REPRESENTATIVES 
 

Except as otherwise specifically provided, any reference herein to "Secretary of 
the Army," "Real Estate Contracting Officer," "Grantor,” or “Chief, Real Estate Division" 
shall include their duly authorized representatives.  Any reference to "Grantee" shall 
include its assignees, transferees, and their duly authorized representatives. 
 
5.  SUPERVISION BY THE GRANTOR 
 

The construction, operation, maintenance, repair, or replacement of the Facilities 
shall be performed at no cost or expense to the United States and subject to the 
approval of the Grantor.  Upon the completion of any of the aforementioned activities, 
the Grantee shall immediately restore the Premises to the satisfaction of the Grantor.  
The use and occupation of the Premises for the purposes herein granted shall be 
subject to such rules and regulations as the Grantor prescribes in writing from time to 
time and the terms and conditions of the [Water Supply Storage Agreement][Surplus 
Water Agreement]. 

 
6.  APPLICABLE LAWS AND REGULATIONS 
 

The Grantee shall comply with all applicable Federal, state, county, and 
municipal laws, ordinances, and regulations wherein the Premises are located. 
 
7.  [WATER SUPPLY STORAGE AGREEMENT][SURPLUS WATER AGREEMENT] 
 

a.  The Grantee shall comply with the terms and conditions of the [Water Supply 
Storage Agreement][Surplus Water Agreement] as a condition of this easement. 
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b.  The granting of this easement does not expressly or by implication authorize 
the utilization of reservoir storage space for water supply purposes, or the withdrawal or 
increase in withdrawal of surplus water, from <<project>>. 
 
8.  OPERATION OF FACILITIES 
 

a.  The Grantee shall operate the Facilities and all electrical equipment shall be 
installed, operated, and maintained in compliance with all applicable Federal, state, 
county, and municipal laws, ordinances, and regulations including, but not limited to, the 
provisions of the latest edition of the National Electrical Safety Code (NESC) and the 
U.S. Environmental Protection Agency regulations on Polychlorinated Biphenyls 
(PCB's). 

 
b.  Any electrical service to submerged motors or those located above water shall 

be by means of a sealed, waterproof, multiple conductor cable with controls and 
switches located on land. The location of such motors and the electrical feeders shall be 
clearly marked to be visible to boaters and swimmers. Additionally, signs warning 
"DANGER-HIGH VOLTAGE-Unauthorized Access Prohibited" shall be erected to be 
visible from the land and water approaches to the equipment. 
 
9.  CONDITION OF PREMISES 
 

The Grantee acknowledges that it has inspected the Premises, knows the 
condition, and understands that the easement is granted without any representation or 
warranties whatsoever and without any obligation on the part of the Grantor. 
 
10.  INSPECTION AND REPAIRS 
 

The Grantee shall inspect the Facilities at reasonable intervals and immediately 
repair any defects found by such inspection or when required by the Grantor to repair 
any such defects. 
 
11.  PROTECTION OF UNITED STATES PROPERTY 
 

The Grantee shall be responsible for any damage that may be caused to the 
property of the United States by the activities of the Grantee under this easement and 
shall exercise due diligence in the protection of all property located on the Premises 
against fire or damage from any and all other causes.  Any property of the United States 
damaged or destroyed by the Grantee incident to the exercise of the privileges herein 
granted shall be promptly repaired or replaced by the Grantee to a condition satisfactory 
to the Grantor or, at the election of the Grantor, reimbursement made therefor by the 
Grantee in an amount necessary to restore or replace the property to a condition 
satisfactory to the Grantor. 
 
12.  RIGHT TO ENTER 
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The right is reserved to the Grantor to enter upon the Premises at any time and 

for any purpose necessary or convenient in connection with government purposes, to 
make inspections, to remove timber or other material, except property of the Grantee, to 
flood the Premises, to manipulate the level of the lake or pool in any manner 
whatsoever and/or to make any other use of the Premises as may be necessary in 
connection with government purposes, and the Grantee shall have no claim for 
damages on account thereof against the Grantor, the United States, or any officer, 
agent, or employee thereof. 
 
13.  TRANSFERS AND ASSIGNMENTS 
 

Without prior written approval by the Grantor, the Grantee shall neither transfer 
nor assign this easement or any part thereof nor grant any interest, privilege or license 
whatsoever in connection with this easement.  The provisions, terms, and conditions of 
this easement shall extend to and be binding upon and shall inure to the benefit of the 
successors and assigns of the Grantee. 
 
14.  INDEMNITY 
 

The United States shall not be responsible for damages to property or injuries to 
persons which may arise from or be incident to the exercise of the privileges herein 
granted, or for damages to the property or injuries to the person of the Grantee's 
officers, agents, or employees or others who may be on the Premises at their invitation 
or the invitation of any one of them, and the Grantee shall hold the United States 
harmless from any and all such claims not including damages due to the fault or 
negligence of the United States or its contractors. 
 
15.  SUBJECT TO EASEMENTS 
 

This easement is subject to all other existing easements as well as established 
access routes for roadways and utilities located on the Premises.  The Grantor will 
coordinate the proposed grant of any new easement or route in, on, over, or across the 
Premises with the Grantee and easements will not be granted which, in the opinion of 
the Grantor, will interfere with the Grantee’s use of the Premises. 
 
16.  REQUIRED SERVICES 
 

The Grantee shall furnish through the Facilities such services as may be required 
from time to time for governmental purposes, provided that payment for such service 
will be made by the United States at rates which shall be mutually agreeable but which 
shall never exceed the most favorable rates offered by the Grantee for similar service. 
 
17.  RELOCATION OF FACILITIES 
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In the event all or any portion of the Premises occupied by the Facilities shall be 
needed by the United States, or in the event the existence of the Facilities is determined 
to be detrimental to governmental activities, the Grantee shall from time to time, upon 
notice to do so, and as often as so notified, remove the Facilities to such other location 
on the Premises as may be designated by Grantor.  In the event the Facilities shall not 
be removed or relocated within ninety (90) calendar days after such notice, the Grantor 
may cause such relocation at the sole expense of the Grantee. 
 
18.  TERMINATION 
 

a.  This easement may be terminated by the Grantor upon thirty (30) calendar  
days written notice to the Grantee if the Grantor shall determine that the right-of-way 
hereby granted interferes with the use or disposal of the Premises by the United States, 
or it may be revoked by the Grantor for failure of the Grantee to comply with any or all of 
the conditions of this easement; for non-use for a period of two (2) years; or for 
abandonment. 
 

b.  This easement may be terminated if the Grantee fails to comply with the terms 
and conditions of, or is in default under, the [Water Supply Storage Agreement][Surplus 
Water Agreement].  In addition, if the [Water Supply Storage Agreement][Surplus Water 
Agreement] is terminated, expires, or becomes void, then this easement may be 
terminated by the Grantor. 
 
19.  SOIL AND WATER CONSERVATION 
 

The Grantee shall maintain, in a manner satisfactory to the Grantor, all soil and 
water conservation structures that may be in existence upon the Premises at the 
beginning of or that may be constructed by the Grantee during the term of this 
easement.  The Grantee shall take appropriate measures to prevent or control soil 
erosion within the Premises and any soil erosion occurring within or outside the 
Premises resulting from the activities of the Grantee shall be corrected by the Grantee 
as directed by the Grantor. 

 
20.  ENVIRONMENTAL PROTECTION 
 

a.  Within the limits of its legal power, the Grantee shall protect the Premises 
against pollution of its air, ground, and water.  The Grantee shall promptly comply with 
any laws, regulations, orders, notices, or instructions affecting the activity hereby 
authorized if and when issued by the U.S. Environmental Protection Agency, or any 
Federal, state, interstate, or local governmental agency having jurisdiction to abate or 
prevent pollution.  The disposal of any toxic or hazardous substance within the 
Premises is strictly prohibited.  Such regulations, orders, notices, or instructions in effect 
or prescribed by the U.S. Environmental Protection Agency or any Federal, state, 
interstate, or local governmental agency are hereby made a condition of this easement.  
The Grantee shall not discharge waste or effluent from the Premises in such a manner 
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that the discharge will contaminate streams or other bodies of water or otherwise 
become a public nuisance. 
 

b.  The use of any pesticides or herbicides within the Premises shall be in 
conformance with all applicable Federal, state, and local laws and regulations.  The 
Grantee must obtain approval in writing from the Grantor before any pesticides or 
herbicides are applied to the Premises. 
 

c.  The Grantee will use all reasonable means available to protect the 
environment and natural resources, and where damage nonetheless occurs arising from 
the Grantee's activities, the Grantee shall be liable to restore the damaged resources. 
 
[Editorial Note:  An environmental site assessment is not required for the grant of 
an easement.  The USACE term for such an assessment is an “Environmental 
Condition of Property” (ECP) report.  If the district elects to prepare an ECP to 
determine and document the current condition of the premises, then the following 
condition should be included.  See para. 14-4, ER 200-2-3] 
 
21.  ENVIRONMENTAL SITE ASSESSMENT 
 

An environmental site assessment documenting the known history of the 
Premises with regard to the storage, release, or disposal of hazardous substances 
thereon is attached hereto and made a part hereof as Exhibit <<Letter>>.  Upon 
expiration, revocation, or termination of the easement, another environmental site 
assessment shall be prepared which will document the environmental condition of the 
Premises at that time.  The Grantor will compare the two assessments to facilitate its 
determination of any environmental restoration requirements.  The Grantee shall satisfy 
any such requirements in accordance with Condition 24, RESTORATION, of this 
easement. 
 
22.  HISTORIC PRESERVATION 
 

The Grantee shall not remove or disturb, or cause or permit to be removed or 
disturbed, any historical, archeological, architectural or other cultural artifacts, relics, 
remains, or objects of antiquity.  In the event such items are discovered on the 
Premises, the Grantee shall immediately notify the Grantor and protect the site and 
material from further disturbance until the Grantor gives clearance to proceed. 
 
23.  NON-DISCRIMINATION 
 

a.  The Grantee shall not discriminate against any person or persons upon the 
basis of race, creed, color, age, sex, handicap, disability, national origin or religion in the 
use and occupancy of the Premises. 
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b.  The Grantee shall comply with the provisions of Title VI of the Civil Rights Act 
of 1964 as amended (42 U.S.C. Section 2000d); the Age Discrimination Act of 1975 (42 
U.S.C. Section 6102); the Rehabilitation Act of 1973, as amended (29 U.S.C. Section 
794); and all requirements imposed by or pursuant to the regulations of the Department 
of Defense in 32 CFR Part 195; Department of Defense Directive 5500.11; Department 
of Defense Directive 1020.1; and Army Regulation 600-7. 
 
24.  RESTORATION 
 

On or before the expiration or termination of this easement, the Grantee shall, 
without expense to the United States, and within such time as the Grantor may indicate, 
remove said facilities and restore the Premises to the satisfaction of the Grantor.  In the 
event the Grantee shall fail to remove said facilities and restore the Premises, the 
Grantor shall have the option to take over said facilities without compensation, or to 
remove said facilities and perform the restoration at the expense of the Grantee, and 
the Grantee shall have no claim for damages against the United States or its officers or 
agents for such action. 
 
25.  DISCLAIMER 
 

This instrument is effective only insofar as the rights of the United States in the 
property are concerned, and the Grantee shall obtain such permission as may be 
required on account of any other existing rights.  It is understood that the granting of this 
easement does not eliminate the necessity of obtaining any Department of the Army 
permit which may be required pursuant to the provisions of Section 10 of the Rivers and 
Harbors Act of 3 March 1899 (33 U.S.C. Section 403), Section 404 of the Clean Water 
Act (33 U.S.C. Section 1344) or any other permit or license which may be required by 
Federal, state or local statute in connection with use of the Premises. 
 
26.  DESCRIPTION 
 
[Editorial Note:  for temporary construction outside the easement area or for 
easements where a description may be modified add this condition (or similar 
condition; delete the following if there is no construction easement or license or 
if a separate easement or license document may be use for a temporary 
construction easement or license outside the Premises.] 
 

 Upon the completion of construction and satisfactory restoration of the 
temporary easement area, the Grantee, will provide as-built drawings and description.  
This easement will be amended to correct the description based on the as-built 
drawings and description.  [Editorial Note:  if the width of right-of-way is not 
specified add this condition:] The right-of-way herein granted shall be limited to the 
area actually occupied by the pipeline/facilities with rights of ingress and egress for 
installation, operation and maintenance. 
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[Editorial Note:  This language is to be inserted when the RECO has determined 
the EO is NOT applicable to this Easement.  Should the it be determined that the 
EO is applicable, the clause provided in Memorandum, CEMP-CR, 30 Dec 2014, 
subject: Guidance for Executive Order 13658 and 29 C.F.R. Pt. 10, shall be 
substituted.] 
 
 
27.  DETERMINATION REGARDING EXECUTIVE ORDER 13658 
 

a.  It has been determined this easement is not subject to Executive Order 13658 
or the regulations issued by the Secretary of Labor in 29 CFR Part 10 pursuant to the 
Executive Order. 
 

b.  If a duly authorized representative of the United States discovers or 
determines, whether before or subsequent to executing this easement, that an 
erroneous determination regarding the applicability of Executive Order 13658 was 
made, the Grantee, to the extent permitted by law, agrees to indemnify and hold 
harmless the United States, its officers, agents, and employees, for and from any and 
all liabilities, losses, claims, expenses, suites, fines, penalties, judgments, demands or 
actions, costs, fees, and damages directly or indirectly arising out of, caused by, related 
to, resulting from or in any way predicated upon, in whole or in part, the erroneous 
Executive Order 13658 determination. 
 
[Editorial Note:  This language is to be inserted when the RECO has determined 
the EO is NOT applicable to this Easement.  Should it be determined that the EO 
is applicable, the clause provided in Memorandum, CEMP-CR, 30 May 2017, 
subject: Implementation Guidance for Executive Order 13706 and 29 C.F.R. 13, 
shall be substituted.] 
 
28. DETERMINATION REGARDING EXECUTIVE ORDER 13706 
 

a.  It has been determined this easement is not subject to Executive Order 13706 
or the regulations issued by the Secretary of Labor in 29 CFR Part 13 pursuant to the 
Executive Order. 

 
b.  If a duly authorized representative of the United States discovers or 

determines, whether before or subsequent to executing this easement, that an 
erroneous determination regarding the applicability of Executive Order 13706 was 
made, the Grantee, to the extent permitted by law, agrees to indemnify and hold 
harmless the United States, its officers, agents, and employees, for and from any and 
all liabilities, losses, claims, expenses, suites, fines, penalties, judgments, demands or 
actions, costs, fees, and damages directly or indirectly arising out of, caused by, related 
to, resulting from or in any way predicated upon, in whole or in part, the erroneous 
Executive Order 13706 determination.   
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29.  SPECIAL CONDITIONS 
 
<<<ADD ANY SPECIAL OPERATIONAL OR ENVIRONMENTAL CONDITIONS AS 
REQUIRED>>> 
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THIS EASEMENT is not subject to Title 10, United States Code, Section 2662, 
as amended. 
 

IN WITNESS WHEREOF, the Grantor has caused this easement to be executed 
in its name by the Real Estate Contracting Officer, U.S. Army Engineer District, 
__________________, this ___________day of ________________, 20___. 
 
      UNITED STATES OF AMERICA 
 
 
 
             

<<typed name>> 
Real Estate Contracting Officer 

 
 

ACKNOWLEDGMENT 
 
 

STATE OF <<STATE>>  )  
) ss.  

COUNTY OF <<COUNTY>> ) 
 

I, <<name>>, a Notary Public in and for [said County in ]said State, do hereby 
certify that <<name>>, who is known to me or proven through satisfactory evidence of 
identity to be the person whose name is subscribed to the foregoing instrument, 
appeared in person and acknowledged before me on this day that, being informed of 
the contents of the instrument, <<he/she>>, as Real Estate Contracting Officer, U.S. 
Army Engineer District, <<District>>, and with full authority, executed the same 
voluntarily for and as the act of the United States of America. 
 

Given under my hand this [number] day of [month], [year].  
 
 
 
 

<<signature>>______________ 
<<SEAL>>       <<typed/printed name>> 

Notary Public  
 
 
 
 
 
My Commission Expires: [date] 
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THIS EASEMENT is also executed by the Grantee this ____day of _________, 
20__. 
  
              <<GRANTEE>>  
   
 
 

BY:  <<signature>>______________________ 
           <<typed name>> 

        <<title>>  
 
 

ACKNOWLEDGMENT 
 
 

STATE OF <<STATE>>  )  
) ss.  

COUNTY OF <<COUNTY>> ) 
 

I, <<name>>, a Notary Public in and for [said County in ]said State, do hereby 
certify that <<name>>, who is known to me or proven through satisfactory evidence of 
identity to be the person whose name is subscribed to the foregoing instrument, 
appeared in person and acknowledged before me on this day that, being informed of 
the contents of the instrument, <<he/she>>, as <<title>>, <<agency/company>>, and 
with full authority, executed the same voluntarily for and as the act of said 
<<agency/company>>. 
 

Given under my hand this [number] day of [month], [year].  
 
 

 
  
        __________________________                                          

<<signature>> 
<<SEAL>>       <<typed/printed name>> 

Notary Public  
 
 
 
 
 
 
 
My Commission Expires: [date] 
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[CORPORATE CERTIFICATE  
 
 I, ______<<name>>____________________, certify that I am the Secretary of 
<<Grantee>>, and that <<name>>, <<title>>, who signed the foregoing instrument on 
behalf of the <<corporation name>>, was authorized to sign for the corporation.  I 
further certify that said signer was acting within the scope of <<his/her>> powers 
delegated by the governing body of the corporation in executing said instrument. 
 
 
 
Date: _________________, 20__                                                

                    Secretary 
                    <<Grantee>>  
 
 
 
 
 
 
 
 
 
<<Corporate Seal>>] 
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[Editorial Note: Attach and number Exhibits as referenced in the actual easement. 
This is given as an example.] 
 
 
 
 

Exhibit A 
<<legal description of facilities easement>> 

 
 

Exhibit B 
<<legal description of temporary work area>> 

 
 

Exhibit C 
<<environmental site assessment>>  
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