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September 25, 2023 

 
Mr. Larry James, Superintendent 
Martin County Schools 
RT. 40 P.O. Box 366 
Inez, KY  41224 

 

RE: MARTIN COUNTY:  Property Acquisition 

        Additional Holly Bush Site (approx. 150 acres) 
     Martin County HS Athletic Complex (DFP Priorities 5.1.a, c, d, and e) and  
     Future School (Not on current DFP) 

 KY 645 E 

     Inez, Kentucky 41224 
  

Dear Superintendent James: 
 

Upon the board’s written request to KDE on September 11, 2023, and pursuant to 702 KAR 4:050 Building 

sites: inspection, approval, representatives of the district and the department met on September 21, 2023, to 
review the requirements of the regulation and to conduct a site inspection of the referenced property (satellite 
photo below). 
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The property consists of heavily forested ridges and valleys which were filled during the construction of KY 
645 E.    
 

Pursuant to 702 KAR 4:050, tentative approval is hereby granted to the Martin County Board of Education to 
acquire the referenced site. For final approval, the following information shall be submitted to this office: 
 

1. Title Opinion from an attorney which states that fee simple title to the property can be obtained by the local 
board.  

A. The Title Opinion shall be for a minimum period of sixty (60) years. 
B. If the mineral rights are not acquired, a forbearance agreement shall be required to ensure surface 

support.      
2. Commitment for Title Insurance.   
3. Plat by a professional land surveyor licensed in the Commonwealth of Kentucky. The plat shall: 

A. Be sealed and signed by the surveyor of record.  
B. Be current within twenty-four months of the proposed acquisition.  
C. Identify the following: 

1. Property boundaries. 
2. Acreage. 
3. Access to a public right of way and identification of same. 
4. Easements: access easements and utility easements of any kind including natural gas and crude 

oil transmission lines. The property shall not have easements which traverse the site. Easements 
are allowable along the perimeter. 

a. Commitments to relocate an easement from traversing the site to perimeter shall be 

considered. 

D. Certify that property is above the 100-year flood plain as determined by the current FEMA map.  
1. Consideration may be given if filling of the site will bring the building floor level and 

appurtenances above the 100-year elevation. 

4. Utility Assurance Letters from professional engineer and/or municipal government agency providing 

assurance of adequate site utilities to include the following: 

A. Water: Adequate water supply for both domestic and fire suppression shall be available. This shall 

require both an adequate volume, flow and pressure. 

B. Power: Adequate electrical service shall be available with normal voltages of 120V/240/v, and three 

(3) phase. 

C. Sanitary Sewage: Either municipal sewer system shall be available or the site shall be equipped 

with a package sewage treatment plant with the effluent piped to an acceptable blue-line stream.  

5. Roadway Adequacy and Funding Commitment Letters: 
A. Kentucky Transportation Cabinet (KYTC): 

1. Confirming the adequacy of the state-maintained roadway network providing access to the site. 
2. Providing a funding commitment for any improvements required in the right of way of impacted 

state-maintained roadway. 
6. Potential Environmental or Safety Hazards Letter: Letter from an architect or engineer regarding the 

presence of any potential environmental or safety hazards in the vicinity of the proposed site. Within the 

vicinity of a selected site, there shall not be any hazards to health or environment as so deemed by state 

agencies having jurisdiction. Examples include: airport - landing/takeoff corridor, airborne particulates; 

hazardous waste site affecting runoff and aquifer; manufacturing concerns; sewage treatment/water 

purification; chlorine presence; subsurface faults; unstable high-wall conditions of surrounding grounds. 

7.   Schematic Site Plan: providing the proposed location of the school, roadway ingress/egress, interior        
vehicular circulation, parking, required play areas, any extracurricular athletic fields or other proposed 
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development and demonstrating that car traffic will not stack on a public right of way at peak times of 
student drop off/pick up.     

8.   Site Development Cost Analysis as requested by KDE shall include but not be limited to the following: 

A. Geotechnical investigation (drilling a minimum of four (4) holes for subsurface conditions) or 

additional if required  

B. Mass excavation including all earth and rock removal and fill. Cost to be informed by the 

geotechnical investigation. 

C. Cost of bringing utilities to the site. 

D. Cost of hazardous condition cleanup  

E. Acquisition cost. 

F. Percentage of site development cost and acquisition cost to maximum project budget.  

The total of site development and acquisition costs in excess of ten (10) percent of the maximum budget for the 

project shall be approved by the Kentucky Board of Education. 

  

10.   Appraisal performed by a certified general real property appraiser commissioned by the district.  

a. The appraisal shall be performed or updated within twenty-four months of the proposed 
acquisition.  

b. Should the district seek reimbursement of site acquisition costs from School Facility Construction. 

Commission (SFCC) funds, the executive director of the SFCC shall be contacted for an appraiser 

to be named. 

11.  Proposed Purchase Agreement: The agreement shall identify the Martin County Board of Education as 
the buyer. The purchase price shall not exceed a de minimis amount of the fair market value established 
by the appraisal.   

 

An option to purchase which in no way obligates the district may be executed to assure the availability of the 
site during this approval process.   
 

The site shall have the approval of the chief state school officer prior to initiation of an application for approval 

of a construction project. No site preparation or construction shall take place prior to the time the proposed new 

school is a part of the facility plan. 

 
 

Please provide the above required items individually as enumerated and titled above for the selected (if more 

than one site was under consideration) site in FACPAC using the process outlined in the attachment. After 

completing the submission of these items, please contact Gary Leist Gary.Leist@education.ky.gov, your KDE 

project manager, to initiate KDE’s review. 
 

Upon evaluation of the submitted documentation, KDE will advise the district of any deficiencies that need to be 

addressed, provide final approval to acquire the property, or disapprove the acquisition. Should the site 

development costs plus the acquisition costs exceed ten (10) percent of the maximum budget for the project, we 

will advise you of additional steps required related to consideration by the Kentucky Board of Education. A 

disapproved site shall require the district to recommend another site for review. 
 

If you have any questions about any of the above, please call us at (502) 564-4326. 
 

Sincerely, 

mailto:Gary.Leist@education.ky.gov
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Gregory C. Dunbar, AIA, Manager 
District Facilities Branch 
Division of District Support 
GCD/GTL 

 

Attachments:  FACPAC Submittal Process 

  KYTC Road Adequacy Template 

   

ec: Ricky Sizemore, KYTC 

 Chay Ritter, Gary Leist and Tanesha Keene, KDE 

 DFB Site Acquisition File/District Correspondence File 
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REALTORS

Certified General Real Properly Appraiser

NARRATIVE APPRAISAL REPORT

OF

MARTIN COUNTY BOARD OF EDUCATION

ATHLETIC FIELDS (BASEBALL & SOFTBALL)

KY. ROUTE 40: INEZ, KENTUCKY 41224

FOR

MARTIN COUNTY BOARD OF EDUCATION

7900 HIGHWAY 645

INEZ, KENTUCKY 41224



CERTIFICATION

I, the undersigned, do hereby certify that I have made a field

inspection of the property herein appraised on October 11, 2023,

and have made a field inspection of the comparable sales relied

upon in making said appraisal, and neither my employment nor

my compensation for making this appraisal are in any way

contingent upon the value reported herein and that to the best

of my knowledge and belief that statements contained in the

appraisal report are true, and the information upon which the

opinions expressed herein are based is correct, subject to

the limiting conditions herein set forth.

That it is my opinion the fair market value of subject property

as of October 11, 2023, the date of inspection is as follows:

Two Hundred Fifty Thousand Dollars

($250,000. )

)c-
Dixon Nunnery'
Certified General Real Property
Appraiser
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LIMITING CONDITIONS AND ASSUMPTIONS

The following underlying assumptions and conditions have been made:

That the title to the property is good and marketable.

That there are no encumbrances against the property that
would in any way affect the valuation.

That no survey of this property has been made, and that I

assume no responsibility in connection with such matter.

That information supplied by others is, to the best of my

knowledge and belief, in conformity with the true facts,

further liability can be assumed for their accuracy.

That no legal description has been furnished this  .  '

but
no

appraiser

and that I assume no responsibility with such matter.

That no one other than the appraiser signing this report

prepared the analysis, conclusions and opinions concerning

real estate that are set forth in this appraisal report.

All valuations in the report are applicable only under the

stated program of highest and best use and are not

necessarily applicable under other

That any applicable sketches and photographs included in this

report are only for the purpose of aiding the reader in

visualizing the property.

uses.

1 .

2.

3.

4.

5.

6.

7.

8.

9.
The value estimated is based on the assumptions that the

property is not negatively affected by the existence of

hazardous substances or detrimental environmental conditions,
unless otherwise stated in this report. The appraiser is

not an expert in the identification of hazardous substances

or detrimental environmental conditions.

10.
That the following is an appraisal report.



APPRAISAL REPORT

Purpose of Appraisal

To determine a fair market value of certain real property owned

by the Martin County Board of Education, Inez, Martin

County, as of the date of inspection.

Property Description

Subject property is located on Ky. Rt. 40, within the city

of Inez, Martin County, Kentucky.

Said property, by P.V.A., contains a total area of approximately

11.396 acres; consisting of 8.0_+ acres utilized for baseball

and softball fields, with the remaining acreage being rolling

to steep hill woodland and slopes.

Direct access to the property is by bridge over Black Log

Creek from Ky. Rt. 40. Public utilities are available

to the property.

Improvements with the ball fields include dug outs; fencing;

lights; concession stand with rest rooms; and parking.

Highest and Best Use

Recreational.

improvements to the property; said current use is considered

the most reasonable and probable use that will support the

highest present value in the market as of the date of appraisal.

Due to location, topography, and special purpose

Estimated Market Value

C.S. No. 1

Location:

Sale Date:

Sale Price:

Land Size:

Unit Value:

Comment:

Market Analysis:

Industrial Dr. Johnson Co., Ky.

471/6026-30-20

$530,000.

15.10 acres

$35,099. acre overall

L-SR Development land

Sale property superior as to overall location, market utility

and demand of development land; but inferior as to land

improvements. Therefore, indicating an overall net market

adjustment of minus 15% or $5,265. per acre overall. Also,

sale property inferior due to contributing value of subject

3.396jf acres of hill woodland and slopes at an estimated

$500. per acre overall.

-4-



Indicated Value S.P.: Development Land-8.0^ acres  @ 29/834. A.C.
= $ 238,672.

Hillwood/Slopes: 3.396_+ acres @ $500. A.C.
=  $ 1,698.

Total: $240,370.

Say: $240,000.

C.S. No. 2

Location:

Sale Date:

Sale Price:

Land Size;

Unit Value:

Comment;

Market Analysis:

Ky. Rt. 321, Johnson County, Ky,

475/0923-24-21

$150,000.

3.50j^ acers
$42,857. acre overall

L-SR Development land along Ky. Rt. 321

Sale property superior as to location, market utility and

demand; but inferior as to land improvements. Therefore,

indicating a necessary net market adjustment of minus 25% or

$10,714. per acre overall. Also, sale property inferior due

to contributing value of subject 3.396jf acres of hill woodland
valued at $500. per acre in the market.

Indicated Value S.P.: Development Land-8.0 acres  @ $32,143. ac.

=$257,114.

Hill Wood/Slopes: 3.396 acres @$500.Ac.

=$1 ,698.

Total:$258,812.

Say: $259,000.

C.S. No. 3

Location:

Sale Date:

Sale Price:

Land Size:

Unit Value:

Comment:

Ky. Rt.
2-7-11

$247,000.
8.57 acres

$28,821. acre overall

L-SR. Development Land

321. Industrial Dr. Johnson Co., Ky.

427/39

-5-



Market Analysis:

Sale property inferior due to time of sale and land improvements;
but superior as to overall development potential. Therefore,

indicating an overall net market adjustment of plus 10% or $2,882

acre. Also, sale property inferior due to subject 3.396jf
acres of hill woodland/slopes value at $500. acre in the market.

Indicated Value S.P.: Developed Land -8.0jf acres  @ 31 ,703 acre

=  $ 253,362.

Nill Woodland/Slopes-3.396 acres $500.=

1,698.$

Total: $ 255,060.

Say: $ 255,000.

Market Correlation:

Analysis of the above listed market data taking into consideration

overall market adjustments indicate subject property as a whole

to have a correlated fair and marketable value of $250,000.

-6-
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REALTOR®

Certified General Real Property Appraiser

CERTIFICATION

November 8, 2023

Martin County Board of Education

7900 Highway 645

Inez, Kentucky 41224

Atten: Larry James, Superintendent

Re: Appraisal Certification

Martin County Economic Authority

Development Authority Property

Ky. Route 645

Inez, Kentucky 41224

I, the undersigned, do hereby certify that I have made a

review of the appraisal submitted on May 29, 2020, to the

Martin County Economic Authority, to determine if said

property has appreciably increased in value from the

original appraisal of $1,200,000.

Based on an analysis of current market conditions and

existing market data, subject property has not increased

in overall value since the appraisal report of May 29, 2020,

and that neither my employment nor my compensation for

making this valuation are in any way contingent upon the

opinion reported herein, and that to the best of my knowledge

and belief the statement contained herein is true, and that

the information uon which the opinion expressed herein is
based is correct,

//- y-J?
Dixon Nunnery

Certified General Appraiser



CERTIFICATION

I, the undersigned, do hereby certify that I have ●■r\ade a field

inspection of the property herein appraised on May 29, 2020,

and have made a field inspection of the comparable sales relied

upon in making said appraisal, and neither my employment nor

my compensation for making this appraisal are in any v/ay

contingent upon the value reported herein and that to the best

of my knowledge and belief that statements contained in the

appraisal report are true, and the information upon which the

opinions expressed herein ace based is correct, subject to

the limiting conditions herein set forth.

That it is my opinion the fair market value of subject property

as of May 29, 2020, the date of inspection is as follows:

One Million Two Hundred Thousand Dollars .

(1,200,000.)

C ■ ^ L
Dixon~ Nunnery
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LIMITING CONDITIONS AND ASSUMPTIONS

The followirnj underlying assumptions and conditions have been made:

That the title to the property is good and marketable.1.

That there are no encumbrances against the property that

would in any way affect the valuation.

2.

That a survey of this property has been made, and that I

assume no responsibility in connection with such matter.

3.

That information supplied by others is, to the best of my

knowledge and belief, in conformity with the true facts, but

no further liability can be assumed for their accuracy.

That no legal description has been furnished this appraiser,

and that I assume no responsibility with such matter.

That no one other than the appraiser signing this report

prepared the analysis, conclusions and opinions concerning

real estate that are set forth in this appraisal report.

4.

5.

6.

All valuations in the report are applicable only under the

stated program of highest and best use and are not

necessarily applicable under other uses.

That any applicable sketches and photographs included in this

report are only for the purpose of aiding the reader in

visualizing the property.

7.

8.

The value estimated is based on the assumptions that the

property is not negatively affected by the existence of
hazardous substances of detrimental environmental conditions

unless otherwise stated in this report. The appraiser is

not an expert in the identification of hazardous substances
or detrimental environmental conditions.

9.

10. That this report is for surface rights only.

11 . That this is an appraisal report.

-3-



APPRAISAL REPORT

Purpose of Appraisal

To estimate the fair market value of certain real property owned

by the Martin County Economic Development Authority ,  Inez,

Martin County, Kentucky.

Property Data

Subject property is located on a portion of newly constructed,

four-laned, Ky, Rt. 645, within the Little Blacklog area near

Inez, Martin County, Kentucky.

Said property by survey, contains a total area of approximately

147.90 acres; consisting of approximately 44 acres of level

to slightly rolling engineered development land, and 103.90

acres of rolling to steep hill woodland. Direct access

is by entrance off new Ky. Rt. 645.

The property is situated above the flood plain, is unimproved,

and has no infrastructure in place. However city utilities
are available.

Improvement Data

None. Vacant Land.

Highest and Best Use

Multi-purpose, Subject surface based on location and topography,

is suitable for light commercial/industrial development,

residential development, or special-purpose development.

Estimated Market Value

In determining a fair and marketable value for subject property

as a whole, the summation approach to value has been considered,

analyzing comparable market data applicable to subject 147.90

acres of L-R, development land, hill woodland, and hollow
areas as one tract.

-4-



C.S. No. 1 (Development Land)

Multi-purpose commercial,
US 23. Harmon's Br. Pike County/ Ky.

11-10-17

31.84 acres

$1/500/000.

$47,110. acre overall
L-SR. Development land direct
access to US 23.

Sale property superior as to
overall location and market demand

by 35% or $16,489. per acre within
the market; indicating an overall

adjusted unit value of $30,621.

for subject development land,

44 acres @ $30,621. per
acre

Say

1056/595

$ 1/347,324,

$ 1,350,000.

Highest and Best Use:
Location:

Sale Date:

Land Size:

Sale Price:

Unit Value:

Comments:

Analysis:

Indicated Value S.P.:

C.S. No. 2

Special-purpose/commercial

US Hwy. 23/Lawrence County, Ky.
11-26-12

$400/000.
35.93 acres

Development Land -

$19,600. acre (Rd.)
Riverbank/overflow bottom/slopes.

15.93 acres @ $500. ac.(Rd.)

Hwy. frontage.SGood access.
Public water and electricity

available.

Sale property inferior as to time
and overall market utility and

demand by an estimated 20% or

$80,000. within the market.

Therefore indicating an adjusted

unit value of $23,520. per acre

for development land and $600.

per acre for residential land
which is similar in contributing

value to subject hill woodland
in the market.

310/725

20.0+ acres

Highest and Best Use;
Location:

Sale Date:

Sale Price:

Land Size:

Breakdown:

Comments:

Analysis:

5-



Development Land - 44 acres
@$23,520 ac. = $ 1,034,880.

Say: $ 1,035,000.

Indicated Value S.P.:

Hill Woodland: 103,90 acres

@ $600. ac.
Total

62,340= :$ .

$ 1,097,220.

$ 1,100,000.

(See attached Supporting Data)

Say:

C.S. No. 3 (Development Land)

Multi-purpose-(Commercial/Residential)
Between Haunted Br. & Mays Br.

Highest and Best Use:
Location:

Prestonsburg, Ky.
1-26-12 585/135Sale Date:

Sale Price:

Land Size:

Unit Value:

Comments:

$350,000.

17.0+_ acres
$20,588. acre overall

Development land from surface

mining adjacentvStone Crest Golf
Course. No infrastructure. Public

utilities available.

Analysis indicates sale and subject

property sufficiently comparable
as to overall market utility and

demand with offsetting differences

within the market. Therefore, the

only difference is for size.

44 acres @ $20,588. per acre

= $ 905,872.
Hill woodland. 103.90 acres @

$ 62,340.

$968,212.

$970,000.

$600. ac.
Total:

Say:

Analysis:

Indicated Value S.P.:

Estimated Value S.P.:

Market Correlation:

Analysis of the above listed market data taking into consideration

current market conditions, utility and demand; subject

property as a whole, is estimated to have an overall correlated

market value of $1,200,000,

-6..



Supporting Market Data

C«S, No. 1

Special purpose/Co*T\mercial

Ky, Rt. 114. Magoffin County, Ky.
4-S-13

$1,000,000.
61.594 acres

$16,235. acre overall
Consists of level to slightly

rolling development land and

rolling to steep hill woodland
and hollow area. Good highway

access. Utilities available

to area. No infrastructure at

date of sale. Purchased by

Magoffin County Board of Education

205/374

Highest and Best-Use;
Location;

Sale Date;

Sale Price;

Land Size:

Unit Value:

Comments;

C.S, No. 2 (Unimproved Hill Woodland)

Ky. Rt. 825. Johnson Co., Ky.
8-20-19

$ 58,000.
100 acres

$580. acre

+

Location;

Sale Date;

Sale Price;

Land Size:

Unit Value;

-7-
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35 College Lane

Prestonsburg, Kentucky 41653

(606)886-6464

REALTOR®

Certified General Real Property Appraiser

NARRATIVE APPRAISAL REPORT

OF

INEZ ELEMENTARY SCHOOL

179 EDEN LANE

INEZ, KENTUCKY 41224

FOR

MARTIN COUNTY BOARD OF EDUCATION

7900 HIGHWAY 645

INEZ, KENTUCKY 41224



CERTIFICATION

I, the undersigned, do hereby certify that I have made a field

inspection of the property herein appraised on October 11, 2023,

and have made a field inspection of the comparable sales relied

upon in making said appraisal, and neither my employment nor

my compensation for making this appraisal are in any way

contingent upon the value reported herein and that to the best

of my knowledge and belief that statements contained in the

appraisal report are true and the information upon which the

opinions expressed herein are based is correct, subject to

the limiting conditions herein set forth.

That it is my opinion the fair market value of subject property

as of October 11, 2023, the date of inspection is as follows:

Three Hundred Fifty Thousand Dollars

($350,000. )

Dixon Niimnery
Certified General Real

Property Appraiser

-2-



LIMITING CONDITIONS AND ASSUMPTIONS

The following underlying assumptions and conditions have been made:

1. That the title to the property is good and marketable.

That there are no encumbrances against the property that

would in any way affect the valuation.

2.

That no survey of this property has been made and that I

assume no responsibility in connection with such matter.

3.

That information supplied by others is, to the best of my

knowledge and belief, in conformity with the true facts, but

no further liability can be assumed for their accuracy.

That no legal description has been furnished this appraiser

and that I assume no responsibility with such matter.

That no one other than the appraiser signing this report

prepared the analysis, conclusions and opinions concerning

real estate that are set forth in this appraisal report.

4.

5.

6.

All valuations in the report are applicable only under the

stated program of highest and best use and are not

necessarily applicable under other uses.

7.

That any applicable sketches and photographs included in this

report are only for the purpose of aiding the reader in

visualizing the property.

8.

9. The value estimated is based on the assumptions that the

property is not negatively affected by the existence of
hazardous substances or detrimental environmental conditions

unless otherwise stated in this report. The appraiser is

not an expert in the identification of hazardous substances

or detrimental environmental conditions.

10. That the following is an appraisal report.

-3-



APPRAISAL REPORT

Purpose of Appraisal

To estimate a fair market value

property identified as the Inez Elementary School located

just off Ky. Rt. 645, Inez, Martin County, Kentucky.

as is", of certain real

Property Description

Subject property is located just off Ky. Rt. 645, on Eden Lane.

Said property contains a total area of approximately twenty-eight

acres; consisting of a L-SR, improved school site and rolling

to steep hill woodland. Direct access is by connector

from Ky. Rt. 645.

road

Special land improvements on the site consist of public utilities;

paving; lighting; and playground.

subject elementary school is a one-story, detached, structure

containing 46.789 sq.ft., consisting of classrooms; offices;

bathrooms; lunchroom; kitchen; library; activities room; janitorial
facilities and mechanical room.

The exterior of the building is masonary brick with rubber

roofing and concrete foundation. The interior of the building

is block and drywall paritions with drop ceilings, carpet and
tile floors.

Heat pumps provide for heating and cooling throughout building.

The building overall is outdated and in fair to average condition;

having been built in 1984.

Highest and Best Use

Multi-purpose. Suitable as a school or additional multiple uses

such as commercial; medical/rehab; industrial or recreational

development.

Said uses in the opinion of this appraiser being consistent

with uses applied to previous sales of school facilities;

being the most reasonable and probable uses that will support

the highest present value in the market as of the effective

date of appraisal.
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Estimated Market Data

In determining an estimated market value for subject property

as a whole, this appraiser has gathered pertinent information

relative to the property, and has gathered and analyzed
available market data within similar market areas as said

property. Said data includes office records; files; and

comparable data assembled by this appraiser within the local
market area.

C.S. No. 1

Location:

Grantor:

Grantee:

Sale Date:

Sale Price:

Land Size:

Improvement:

Cardinal Lane, Inez, Ky.
Martin Co. Board of Education

Ruach Holdings
4-13-21

$700,000.

75.60_+ acres

Middle school building. 64,869 sq.ft.

Masonary brick. Rubber roof. Classrooms;

lunchroom/kitchen; library; gym; bathrooms;

offices; and str. rooms. Overall quality

and condition is fair to average, with

some deferred maintenance to roof, fixtures,

and interior finish.

$10.79 psf.

Sale property superior as to overall size,

location, market utility and demand; but

inferior as to overall condition. Therefore,

indicating a net market adjustment of

minus 30% or $3.24 psf. overall.

46,779 sq.ft. @ $7.55 psf.

Say:

203/169

$ 353,181.

$ 353,000.

Unit Value Overall:

Market Analysis:

Indicated Value SP:

C.S. No. 2

Location:

Grantor:

Grantee:

Sale Date:

Sale Price:

Land size:

Improvement:

1825 Black Log Road, Ky. 40, Inez, Ky.

Martin County Board of Education

R & J Development Co.

195/1948-1-17

$585,000.

8.145 acres

High school building. 51 ,290 sq.ft. Masonary

brick, rubber roof. Consisting of classrooms;

lunchroom/kitchen; library; bathrooms;

offices; gym; storage and mechanical

room, lobby.

$11 .40 psf.Unit Value Overall:

-5-



Sale property superior as to overall

location; development potential and demand.

Therefore indicating a market adjustment

of minus 35% or $3.99 psf. overall.

46,779 sq.ft. @ $7.41 psf.

Say:

$ 346,632.

$  347,000.

Market Analysis:

Indicated Value S.P.:

C.S. No. 3

Location:

Grantor:

Grantee:

Sale Date:

Sale Price:

Land Size:

Improvement:

1285 W. Hwy. 610, Virgie, Ky.

Pike County Board of Education

L. Highway Land Co.
2014

$178,500.

3.84 acres

High School building. 23,976._+ sq.ft,

consisting of classrooms; offices;

lunchroom/kitchen; bathrooms; auditorium;

library; gym; storage and michanical rooms.

$7.44 psf.

Superior as to overall market utility.

Said adjustments being offsetting. Therefore,

indicating an overall unit value of $7.44 psf.

46,779 sq.ft. @ $7.44 psf.

Say:

1012/53

$348,035.

$348,000.

□nit Value Overall:

Market Analysis:

Indicated Value S.P.:

Market Correlation:

Analysis of the above listed market data, giving credence to

all three sales; indicates subject property as a whole to
have a correlated fair and marketable value of $350,000.

-6-
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CERTIFICATION

I, the undersigned, do hereby certify that I have made a field

inspection of the property herein appraised on October 11, 2023,

and have made a field inspection of the comparable sales relied

upon in making said appraisal, and neither my employment nor

my compensation for making this appraisal are in any way

contingent upon the value reported herein and that to the best

of my knowledge and belief that statements contained in the

appraisal report are true, and the information upon which the

opinions expressed herein are based is correct, subject to

the limiting conditions herein set forth.

That it is my opinion the fair market value of subject property

as of October 11, 2023, the date of inspection is as follows:

Six Hundred Twenty Thousand Dollars

($620,000. )

')

/2_Z2_^L1

Certified General Real

Property Appraiser

Di n. ry
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LIMITING CONDITIONS AND ASSUMPTIONS

The following underlying assumptions and conditions have been made:

1 . That the title to the property is good and marketable.

2. That there are no encumbrances against the property that

would in any way affect the valuation.

That a survey of this property has been made, and that I

assume no responsibility in connection with such matter.

That information supplied by others, is to the best of my

knowledge and belief, in conformity with the true facts, but

no further liability can be assumed for their accuracy.

3.

4.

That a legal description has been furnished this appraiser

and that I assume no responsibility with such matter.

5.

6. That no one other than the appraiser signing this report

prepared the analysis, conclusions and opinions concerning

real estate that are set forth in this appraisal report.

All valuations in the report are applicable only under the

stated program of highest and best use and are not

necessarily applicable under other uses.

7.

8. That any applicable sketches and photographs included in ^is

report are only for the purpose of aiding the reader in

visualizing the property.

9. The value estimated is based on the assumptions that the

property is not negatively affected by the existence of

hazardous substances or detrimental environmental conditions,

unless otherwise stated in this report. The appraiser is

not an expert in the identification of hazardous substances

or detrimental environmental conditions.

That the following is an appraisal report.10.

-3-



APPRAISAL REPORT

Purpose of Appraisal

To estimate a fair market value of certain real property

identified as the Martin County Middle School located on 130 Middle

School Road, Warfield, Martin County, Kentucky.

as IS

Property Description

Subject property is located just off Ky. Route 40 E, within

the community of Warfield, Kentucky.

Said property by deed and P.V.A. records contains  a total area

of approximately 100.76 acres; consisting of a level to

sloping, improved, school site, and rolling to steep hill
woodland and hollow areas.

Special land improvements on the site consist of public utilities,

lighting and pavement.

Said middle school is a two-story,

sq.ft.,

lunch room; kitchen; library;

janitorial facilities;

The exterior of the building is masonary brick with concrete

foundation/slab, and asphalt shingle roof. The interior of the

building is concrete block and drywall partitions. Drop ceiling;

vinyle and tile flooring. Heating is by hot water boiler and

heat pumps. Energy source is natural gas and electricity.

The building overall is in good condition being constructed
in 1997, with minimal deferred maintenance observed.

structure containing 69.828

consisting of classrooms; offices; multiple bathrooms;

gym; locker room; lounge;
and mechanical room.

Highest and Best Use

Multi-purpose. Suitable as a school or additional multiple use

such as commercial, medical/rehab, industrial, or recreational

development.

Said uses in the opinion of this appraiser being consistent

with uses applied to previous sales of school facilities;

being the most reasonable and probable uses that will support
the highest present value in the market as of the effective

date of appraisal.
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Estimated Market Value

In determining an estimated market value for subject property

as a whole, this appraiser has gathered pertinent information

relative to the property, and has gathered and analyzed
available market data within similar market areas as said

property. Said data includes office records; files; and

comparable data assembled by this appraiser within the local
market area.

C.S. No. 1

Location:

Grantor:

Grantee:

Sale Date:

Sale Price:

Land:

Improvement;

Cardinal Lane, Inez, Ky.
Martin Co. Board of Education

Ruach Holdings
4-13-21

$700,000.

75.60jf acres

School building. 64,869 sq.ft, masonary

brick. Rubber roof. Consists of classrooms;

lunch room; kitchen; library; bpys.and girls

bathroom facilities; offices; gym with

locker rooms; storage; janitorial facilities;
and mechanical room. Overall condition is

average.with some deferred maintenance to

roof, fixtures, and interior finish.

$10.79 psf.

Sale property superior as to location and

development potential; but inferior as to

overall size and condition of improvements.

Therefore indicating an overall net market

adjustment of minus 15% or $1.62 psf.

Indicated Value S.P.:69,828 sq.ft. @ $9.17 psf. = $640,322.

Say: $ 640,000.

203/169

Unit Value Overall:

Market Analysis:

C.S. No. 2

Location:

Grantor:

Grantee:

Sale Date:

Sale Price:

Land size:

1825 Black Log Road. Ky. Rt. 40, Inez, Ky.
Martin Co. Board of Education

R & J Development
8-1-17

$585,000.
8.145 acres

195/194
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School building. 51 ,290jf sq.ft. Masonary

brick. Rubber roof. Consisting classrooms;

lunchroom; kitchen; library; boys and girls

bathroom facilities; offices; gym with locker

rooms; storage; janitorial; facilities, and

mechanical room. Overall condition is average.

$11 .40 psf.

Sale property superior as to location and

development potential; but inferior as to

overall size and condition of improvements.

Therefore indicating an overall net market

adjustment of minus 20% or $2.28 psf.

Indicated Value S.P.:69,828 sq.ft. @ $9.12 psf.

Say:

Improvement:

Unit Value Overall:

Market Analysis:

$636,638.

$636,000.

C.S. No. 3

Location:

Grantor:

Grantee:

Sale Date:

Sale Price:

Land Size:

Improvement:

N. Lake Dr. Prestonsburg, Ky.

Floyd County Board of Education

Roland Gray
12-5-11

$500,000.
4.42 acres

2-S school buildings. 45,601 sq.ft.

Basement 11,406 sq.ft. Masonary brick.

Rubber roof. Consists of classrooms;

lunchroom; bathroom facilities; offices;

library; auditorium; storage; mechanical

and janitorial rooms. Overall condition is
fair.

$10.96 psf.

Sale property superior as to location and

development potential; but inferior as to

overall size; quality and condition of

improvements. Therefore, indicating an

overall net market adjustment of minus

20% or $2.19 psf.

Indicated Value S.P.:69,828 sq.ft. @ $8.77 psf. = $612,391.

Say:

583/722

Unit Value Overall:

Market Analysis:

$612,000.

Market Correlation:

Analysis of the above listed market data, giving credence to

all three sales, indicates subject property as a whole to have

a correlated fair and marketable value of $620,000.

-6-
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 AGREEMENT 
 
 THIS AGREEMENT made and entered into on this the _______ day of 

____________________, 2023, by and between the MARTIN COUNTY ECONOMIC 

DEVELOPMENT AUTHORITY, a Kentucky Non-Profit Corporation, of P.O. Box 

1735, Inez, Kentucky 41224 (hereinafter referred to as MCEDA), and the MARTIN 

COUNTY BOARD OF EDUCATION, a Board who has general control and 

management of the public schools in its District, of P.O. Box 366, Inez, Kentucky 41224 

(hereinafter referred to as MCBOE). 

WHEREAS, the MCEDA, a Kentucky non-profit corporation, organized and 

existing under the laws of the Commonwealth of Kentucky, is the owner of certain real 

property next adjacent to property owned by the MCBOE which is occupied by the 

Martin County High School and auxiliary structures. 

WHEREAS, the MCBOE wishes to expand its educational footprint next 

adjacent to the Martin County High School and intends to construct one or more school 

facilities and buildings which will further the educational opportunities of the students of 

Martin County. 

WHEREAS, the MCEDA supports furthering the educational opportunities of the 

students of Martin County, and believes the education of its students will improve 

opportunities for economic development. 

WHEREFORE, conditioned upon KDE approval, and in consideration of the 

mutual covenants herein, the parties agree as follows: 

1.  That the MCEDA shall transfer and convey, by General Warranty Deed, 

the Deed to that certain real property (approximately 148.503 acres more or less) adjacent 
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to property that is currently owned by the MCBOE which is occupied by the Martin 

County High School and auxiliary structures to the MCBOE.  The description of the 

property to be conveyed is appended hereto. See Exhibit 1. 

The parties agree the fair market value of said property has been established by 

appraisal of Dixon Nunnery who previously appraised this property to have a fair market 

value of One Million Two Hundred Thousand Dollars ($1,200,000.00). 

2.  That in consideration of the foregoing MCBOE agrees, contingent upon 

KDE approval to transfer and convey by general warranty deed district properties located 

at Inez Elementary School (Facility Number 120), Martin County Middle School 

(Facility Number 330) and the district’s baseball and softball fields (Part of Facility 

Number 250) upon the district’s decision and KDE approval to surplus each of these 

properties.  See Exhibit 2.  Once declared surplus the MCBOE will timely seek approval 

from KDE to convey these properties to MCEDA. 

3.   MCBOE's obligation is contingent upon final approval by the Kentucky 

Department of Education (KDE).  It is understood and agreed that for final approval any 

requirements set forth by the Kentucky Department of Education, Division of District 

Support, District Facilities Branch must be met.  Other contingencies may apply under 

other paragraphs of this agreement. 

4. MCBOE and any if its employees, agents, engineers, contractors, and 

architects are granted the rights of ingress and egress to the property to perform all 

necessary procedures to obtain state approval for purchase including, but not limited to, 

site drilling and survey.  MCBOE may arrange and pay for an inspection of the property.  
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MCBOE agrees that Buyer is not relying on any statement or representation by MCEDA 

except as expressly set forth in this agreement. 

5. The parties agree that any modifications to this agreement shall be made in 

writing between the parties. 

7.  This Agreement contains the entire understanding of the parties. There are 

no representations, promises, warranties, covenants, or undertakings other than those 

expressly set forth herein.  

8. The covenants and conditions herein contained shall apply to and bind the 

heirs, legal representatives, and assigns of the parties hereto, and all covenants are to be 

construed as conditions of this Agreement. 

9. Should MCBOE decide, or KDE fails to approve, MCBOE at its option 

will either (1) convey the property back to MCEDA or (2) pay the lesser of 1.2 million or 

the current fair market value for the property contingent upon approval by KDE. 

IN WITNESS WHEREOF, the parties herein have executed this Agreement on the 

day and year first above written. 

 
 
 
MARTIN COUNTY ECONOMIC 

      DEVELOPMENT AUTHORITY 

 
 

BY:_______________________________ 
 
      ITS:_______________________________ 
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MARTIN COUNTY BOARD OF 

EDUCATION 

 
BY:_______________________________ 

 
      ITS:_______________________________ 
 
 
 
 
 
STATE OF KENTUCKY) 
       :  sct. 
COUNTY OF MARTIN) 
 
 The foregoing Instrument was sworn and subscribed to before me by Martin 
County Economic Development Authority by ______________________________, its 
____________________ this ____ day of __________________, 2023. 
 
 My Commission Expires:  _____________________________________. 
 
 
 
      ____________________________________ 
      NOTARY PUBLIC, STATE AT LARGE 
 
 
 
STATE OF KENTUCKY) 
       :  sct. 
COUNTY OF MARTIN) 
 
 The foregoing Instrument was sworn and subscribed to before me by Martin 
Board of Education by ______________________________, its 
____________________ this ____ day of __________________, 2023. 
 
 My Commission Expires:  _____________________________________. 
 
 
 
      ____________________________________ 
      NOTARY PUBLIC, STATE AT LARGE 



DATE

Mr. Joshua Rogers, P.E., Director 

Division of Maintenance

200 Mero Street, 3rd Floor East

Frankfort, KY 40622 

RE: MARTIN COUNTY: Letter for Roadway Adequacy Property Acquisition

   Additional Holly Bush Site (approx. 150 acres)

Martin County HS Athletic Complex 

(DFP Priorities 5.1.a, c, d, and e) and 

Future School (Not on current DFP)

KY 645 E

Inez, Kentucky 41224

Dear Mr. Rogers:

Pursuant to 702 KAR 4:050 Building sites: inspection, approval, the Martin County Board of 

Education requests a letter from the Kentucky Transportation Cabinet stating roadway adequacy 

for the state-maintained roadway network serving the referenced sites and a funding commitment 

for any improvements needed in the impacted rights of way. T

The site is a remaining portion of the Holly Bush site. Acquisition of a portion of this property 

was previously approved for the new Martin County High School by KDE and KBE in 2016. 

The site shares its southeast property line with the high school. It is located approximately three 

quarters of a mile northeast of the intersection of KY 40 and KY 645 E which currently dead 

ends at the entrance to the property.

Thank you for your assistance in this matter. 

Sincerely,

Mr. Larry James, Superintendent
Martin County Schools

CC: Ricky Sizemore, KYTC

 Gary Leist &Tanesha Keene, Kentucky Department of Education / District Facilities Branch



Andy Beshear 
GOVERNOR

TRANSPORTATION CABINET 
200 Mero Street 

Frankfort, Kentucky 40601 

Jim Gray 
SECRETARY 

KYTC  |  TRANSPORTATION.KY.GOV An Equal Opportunity Employer M/F/D 

January 18, 2024 

  

  

  

Martin County School District 

7900 Hwy 645 

Inez, KY 41224 

Attn:  Larry James, Superintendent 

  

Subject:   Martin County Schools - Additional Hollybush Site 

                 Future Elementary School 

    Roadway Adequacy 

    Martin County KY-645 MP 8.556 

  

Dear Supt. James, 

  

Per your request, the Kentucky Transportation Cabinet (KYTC) confirms road adequacy for KY-645 at this 

location.  Proposed improvements to Hollybush Road shall be outside of KYTC right-of-way, so it is not 

necessary for the Cabinet to provide financial assistance for improvements at this time. KYTC concurs with the 

recommendation in the traffic impact study to stagger school times to help minimize overall impact to traffic 

on the nearby ramps.    

  

Sincerely, 

   

  

  

Joshua Rogers, P.E. 

Director, Division of Maintenance 

  

 Cc:  Jody Hunt, Kentucky Transportation Cabinet District 12 

        Greg Dunbar and Gary Leist, Kentucky Department of Education 
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INTRODUCTION 
 
This traffic study was undertaken to assess the traffic impact of a proposed development 
in Martin County, Kentucky, in the City of Inez.  The development will be located along 
the west side of KY 645 adjacent to Martin County High School.  The vicinity map (Map 
1) displays the location of the proposed development and study area.    
 

 
Intersection of KY 645E at Hollybush Road 

 
The proposed development is a new elementary school. This traffic impact study 
included 3 existing intersections:  

 The intersection of KY 645 at Hollybush Road 
 The signalized intersection of KY 645 Northbound ramp at KY 40 
 The two-way stop controlled intersection of KY 645 Southbound ramp at KY 40 

 
          Intersection of KY 645 Southbound Ramp at KY 40 
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Map 1. Vicinity Map 
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EXISTING CONDITIONS 
 
Regional and Local Access 
 
Blacklog Road (KY 40) and KY 645 will provide local and regional access to the 
proposed development. A brief description of the surrounding roadways follows: 
 
Blacklog Road (KY 40) – Blacklog Road is a minor arterial that provides local and 
regional access to the proposed development. Blacklog Road generally runs in an east-
west direction in the study area. Lane widths measure approximately 12 feet. In the 
vicinity of the project site, this road consists of one thru lane in each direction. The 
existing speed limit is posted at 35 mph. 
 
KY 645 – KY 645 is a rural minor arterial that provides local and regional access to the 
proposed development. KY 645 generally runs in a north-south direction. Lane widths 
measure approximately 12 feet with a concrete median barrier separating the two 
directions. In the vicinity of the project site, this road consists of two thru lane in each 
direction. The current speed limit along KY 645 is 55 mph.  
 
 
LEVEL OF SERVICE AND DELAY 
 
Level of Service (LOS) was used as the measure of effectiveness for each lane and 
turning movement.  According to the Highway Capacity Manual, the level of service is 
defined in terms of delay (See Tables 1 and 2).  Delay results in driver discomfort, 
frustration, fuel consumption, and lost travel time.  Delay is caused by a number of 
factors including traffic signal timing, geometrics, traffic congestion, and accidents at an 
intersection.    Level of Service is based on a grade scale from A to F with A being 
excellent and F being failure.  A Level of Service C is desirable, and D is acceptable in an 
urban setting.   
  
Table 1 – Unsignalized Intersections 
  Level of Service   Delay (Seconds per Vehicle) 
   A     <=10 
   B     >10 and <=15 
   C     >15 and <=25 
   D     >25 and <=35 
   E     >35 and <=50 
   F     >50 

 

Table 2 – Signalized Intersections 
  Level of Service   Delay (Seconds per Vehicle) 
   A     <=10 
   B     >10 and <=20 
   C     >20 and <=35 
   D     >35 and <=55 
   E     >55 and <=80 
   F     >80 
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Base Traffic Volumes (existing condition) 
Manual traffic counts were taken at the following intersections from 6:30 AM to 9:00 
AM and 2:15 PM to 6:30 PM on October 24, 2023: 

 KY 645 and Hollybush Road 
 KY 645 Southbound ramp and KY 40 
 KY 645 Northbound ramp and KY 40 

All traffic volumes can be found in the Appendix.  
 
Background Traffic Volumes 
The assumed completion date for the proposed development is during 2024. The KYTC 
historic traffic volumes along KY 645 (KYTC count station 080778) shows no growth in 
nine years between 2021 and 2012. Traffic counts along Blacklog Road (Count Station 
080750) reveals that traffic along Blacklog Road has seen no growth in nine years 
between 2017 and 2008. The count performed in 2020 was not considered due to the 
effects of the COVID-19 pandemic. 
 
METHODOLOGY 
 
Level of Service, delay, and queue length were measures of effectiveness analyzed using 
the HCS2023 software. 
 
Trips were generated for the proposed development and then distributed to the roadway 
system based on the existing traffic patterns and engineering judgment.  For the analysis, 
the study uses traffic volumes from the current year, as well as a build out year. The 
assigned volumes from the proposed development and the background traffic volumes 
combined to produce the total proposed traffic volumes for existing and build out 
conditions.  HCS2023 was used to analyze the roadway network for existing and 
proposed conditions in both the current year and build year (2024). The 2023/2024 
background, level-of-service, and vehicle delay can be found in the Appendix along with 
2024 no build (Fig 1) and 2024 build (Fig 6) traffic volumes.  
 
TRIP GENERATION AND PROJECTED TRAFFIC VOLUMES 
 
Trip estimates for the proposed development are based upon information provided in the 
Trip Generation, 11th Edition, a nationally recognized resource of trip generation rates 
published by the Institute of Transportation Engineers (ITE). 
 
SITE TRIP GENERATION 
The proposed site will consist of an elementary school. Table 3 provides the land use for 
the site, the ITE land use classification, average rates, and trips generated by the 
development. The approximate student count was provided by Martin County Schools. 
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ITE Average

Code Land Use Student 
Count Rate AM Peak In % Out %

520 Elementary School 550 0.75 413 223 54% 190 46%

413 223 190

ITE Average

Code Land Use Student 
Count Rate PM Peak In % Out %

520 Elementary School 550 0.45 248 114 46% 134 54%

248 114 134

Martin County Proposed Development Trip Generation Tables

 
 

Table 3 - Trip Generation Table 
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Map 2. Development Location 

DEVELOPMENT LOCATION 

KY 645 

HOLLYBUSH RD 
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TRIP DISTRIBUTION 
 
The following is the distribution assumed for the proposed development.  
 
Distribution 
From the West via KY 40                  (20%) AM,    30% PM 
From the East via KY 40    (50%) AM,    55% PM  
From the South via KY 645   (25%) AM,     10% PM 
From the South via KY 908    (5%) AM,      5% PM 
 
 
LEVEL OF SERVICE AND DELAY ANALYSIS 
 
All intersection traffic volumes, vehicle delay, and level of service information can be 
found in the Appendix.  The 2024 base traffic volume information will be the focus upon 
comparisons between the projected background traffic and the proposed traffic volumes.  
The 2024 No-Build volumes would exist on the roadway system in the absence of the 
proposed development and the 2024 Build Volumes are the volumes with the proposed 
development(s) included.   
 
The No-Build Scenario analysis assumes that no proposed improvements to the roadway 
system have been implemented.  This would be the case assuming the proposed 
development was not built. 
     
 
INTERSECTION ANALYSIS 
 
2024 No Build Analysis  
The two-way stop controlled intersection of KY 645 southbound ramp at KY 40 has 
individual turning movements that operate as a LOS “F” during the peak hours. The 
southbound left movement operates as a LOS “F” during the AM and PM peak hours. All 
other movements operate as a LOS “B” or better during the AM and PM peak hours. The 
queue analysis determined that the southbound turn lane experiences the longest queue 
length. 
 
The intersection of KY 645 southbound ramp and KY 40 was also analyzed as an all-way 
stop controlled intersection and as a signalized intersection. The all-way stop controlled 
intersection operates at a LOS “B” during the AM and PM peak hour. All individual 
movements operate at a LOS “B” or better during both peak hours. The queue analysis 
determined that the longest queue length during the AM and PM peak hours was 3 
vehicles. The HCS analysis of the signalized intersection of KY 645 southbound ramps 
and KY 40 revealed that the intersection operates at a LOS “B” during both peak hours. 
All individual movements operate at a LOS “B” or better during the AM and PM peak 
hour. The eastbound movement during the PM peak hour has the longest queue length, 4 
vehicles. 
 
All movements at the intersection of KY 645 and Hollybush Road operate as a LOS “B” 
or better during the AM and PM peak hours. The queue analysis determined that the 
eastbound left turning lane has the longest queue, consisting of 3 vehicles. 
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The signalized intersection of KY 645 northbound ramp and KY 40 operates at a LOS 
“B” during both peak hours. All individual turning movements operate at a LOS “B” or 
better during the AM and PM peak hours.  
 
2024 Build Analysis  
The HCS analysis revealed that the LOS throughout the roadway network degraded in the 
2024 build scenario due to the increase in traffic. The queue analysis shows that several 
movements have significant increases in queue lengths. 
 
The individual movements of the two-way stop controlled intersection of KY 645 
southbound ramp and KY 40 continue to operate at the same LOS with significant impact 
to delay. The southbound left turning movement continues to operate at a LOS “F” 
during both peak hours. The queue analysis determined that queue length increases by 18 
vehicles during the AM peak hour and 13 vehicles during the PM peak hour. 
 
If the intersection of KY 40 and the KY 645 southbound ramps were converted to an all-
way stop controlled intersection then the intersection degrades from a LOS “B” to a LOS 
“C” during the AM and PM peak hours. The eastbound through, westbound left, and 
southbound left movements degrade from a LOS “B” to a LOS “C” during the AM and 
PM peak hours. The southbound right movement degrades from a LOS “A” to a LOS “B” 
during the AM and PM peak hour. The westbound through movement degrades from a 
LOS “B” to a LOS “C” during the PM peak hour. The southbound left and eastbound 
through movement had the largest queue length growth, resulting in 2 additional vehicles 
during both peak hours.   
 
If the intersection of KY 40 and the southbound ramps were converted to a signalized 
intersection then the intersection continues to operate at a LOS “B” during both peak 
hours. The westbound left movement degrades from a LOS “A” to a LOS “B” during the 
AM and PM peak hour. The queue analysis revealed that the largest growth in queue 
length was during the AM peak hour and was 4 vehicles.  
 
The analysis determined that all individual movements degrade at the intersection of KY 
645 and Hollybush Road. The southbound right turning movement degrades from a LOS 
“B” to a LOS “C” during the AM and PM peak hours. The eastbound left movement 
degrades from a LOS “B” to a LOS “D” during the AM peak hour and from a LOS “A” 
to a LOS “B” during the PM peak hour. The eastbound left turn lane experiences the 
largest increase in queue length, 10 vehicles.  
 
The signalized intersection of KY 645 northbound ramp and KY 40 continues to operate 
at a LOS “B” during AM and PM peak hours. No individual movements continue to 
operate at the same LOS as the no build condition. The eastbound and westbound through 
movements experience the largest increase in queue length during the AM peak hour, 
resulting in 2 additional vehicles.    
 
The proposed intersection of Hollybush Road and the entrance into the elementary school 
was analyzed as a roundabout and a two-way stop controlled intersection. The 
roundabout operates at a LOS “B” during the AM peak and at a LOS “A” during the PM 
peak. All individual movements operate at a LOS “B” or better during the AM and PM 
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peak hours. The queue analysis revealed that the AM peak westbound movement had the 
longest queue length, consisting of 8 vehicles. The two-way stop controlled intersection 
analysis revealed that some individual movements operate at a LOS “F”. The southbound 
left movement operates at a LOS “F” during the AM peak hour. All movements operate 
at a LOS “D” or better during the PM peak hour. The AM peak southbound left 
movement has a queue length of 17 vehicles.  
 

AM PEAK Total

INTERSECTION LT TH RT LT TH RT LT TH RT LT TH RT Intersection
KY 645 @ Hollybush 11/B 11/B

SB Ramp @ KY 40 (TWSC) 9/A 67/ F 10/B

SB Ramp @ KY 40 (AWSC) 14/B 10/B 11/B 9/A 12/B

SB Ramp @ KY 40 (Signal) 9/A 5/A 17/B 16/B 10/B

NB Ramp @ KY 40 11/B 13/B 9/A 16/B 14/B

AM PEAK Total

INTERSECTION LT TH RT LT TH RT LT TH RT LT TH RT Intersection
KY 645 @ Hollybush 25/D 21/C

SB Ramp @ KY 40 (TWSC) 9/A 530/ F 10/B

SB Ramp @ KY 40 (AWSC) 19/C 13/B 18/C 10/B 16/C

SB Ramp @ KY 40 (Signal) 11/B 6/A 19/B 16/B 15/B

NB Ramp @ KY 40 11/B 13/B 9/A 18/B 15/B

Hollybush Rd @ Entrance (TWSC) 150/ F

Hollybush Rd @ Entrance (Roundabout) 8/A 14/B 13/B 13/B

15/C

20/B

16/B 18/B

10/B

2024 BUILD (Delay in sec/LOS)
Eastbound Westbound Northbound Southbound

15/B

15/B 15/B

2024 NO BUILD (Delay in sec/LOS)
Eastbound Westbound Northbound Southbound

11/B

 
Table 4.  2024 AM Level of Service Summary 

 

PM PEAK Total

INTERSECTION LT TH RT LT TH RT LT TH RT LT TH RT Intersection
KY 645 @ Hollybush 9/A 13/B

SB Ramp @ KY 40 (TWSC) 9/A 78/ F 11/B

SB Ramp @ KY 40 (AWSC) 14/B 14/B 12/B 10/A 13/B

SB Ramp @ KY 40 (Signal) 9/A 6/A 16/B 17/B 11/B

NB Ramp @ KY 40 11/B 12/B 9/A 17/B 14/B

PM PEAK Total

INTERSECTION LT TH RT LT TH RT LT TH RT LT TH RT Intersection
KY 645 @ Hollybush 11/B 23/C

SB Ramp @ KY 40 (TWSC) 9/A 416/ F 12/B

SB Ramp @ KY 40 (AWSC) 16/C 18/C 17/C 12/B 17/C

SB Ramp @ KY 40 (Signal) 11/B 7/A 19/B 17/B 14/B

NB Ramp @ KY 40 11/B 13/B 9/A 18/B 14/B

Hollybush Rd @ Entrance (TWSC) 29/D

Hollybush Rd @ Entrance (Roundabout) 9/A 6/A 6/A 7/A

19/C

19/B

15/B 16/B

8/A

16/B

14/B 14/B

2024 BUILD (Delay in sec/LOS)
Eastbound Westbound Northbound Southbound

2024 NO BUILD (Delay in sec/LOS)
Eastbound Westbound Northbound Southbound

13/B

 
Table 5.  2024 PM Level of Service Summary 

 
 
 



Elementary School Traffic Impact Study                                              Inez, KY 
 

Page | 10  
 

AM PEAK

INTERSECTION LT TH RT LT TH RT LT TH RT LT TH RT
KY 645 @ Hollybush 3 2

SB Ramp @ KY 40 (TWSC) 1 4 0

SB Ramp @ KY 40 (AWSC) 3 1 1 0

SB Ramp @ KY 40 (Signal) 2 1 1 1

NB Ramp @ KY 40 0 1 1 2

AM PEAK

INTERSECTION LT TH RT LT TH RT LT TH RT LT TH RT
KY 645 @ Hollybush 13 8

SB Ramp @ KY 40 (TWSC) 1 22 0

SB Ramp @ KY 40 (AWSC) 4 2 3 1

SB Ramp @ KY 40 (Signal) 3 2 5 2

NB Ramp @ KY 40 0 3 1 3

Hollybush Rd @ Entrance (TWSC) 17

Hollybush Rd @ Entrance (Roundabout) 2 8 3

3

5

6 3

0

1

3

4 2

2024 BUILD  (95th Percentile Queue in Veh/Lane)
Eastbound Westbound Northbound Southbound

2024 NO BUILD (95th Percentile Queue in Veh/Lane)
Eastbound Westbound Northbound Southbound

 
Table 6.  2024 AM Queue Summary 

 
 

 

PM PEAK

INTERSECTION LT TH RT LT TH RT LT TH RT LT TH RT
KY 645 @ Hollybush 1 3

SB Ramp @ KY 40 (TWSC) 1 4 1

SB Ramp @ KY 40 (AWSC) 2 3 1 1

SB Ramp @ KY 40 (Signal) 2 2 2 2

NB Ramp @ KY 40 0 2 0 3

PM PEAK

INTERSECTION LT TH RT LT TH RT LT TH RT LT TH RT
KY 645 @ Hollybush 2 9

SB Ramp @ KY 40 (TWSC) 1 17 1

SB Ramp @ KY 40 (AWSC) 3 4 3 1

SB Ramp @ KY 40 (Signal) 2 2 4 3

NB Ramp @ KY 40 0 3 0 3

Hollybush Rd @ Entrance (TWSC) 5

Hollybush Rd @ Entrance (Roundabout) 2 2 1

4

5

5 2

0

4

4 2

2024 BUILD  (95th Percentile Queue in Veh/Lane)
Eastbound Westbound Northbound Southbound

2024 NO BUILD (95th Percentile Queue in Veh/Lane)
Eastbound Westbound Northbound Southbound

2

 
Table 7.  2024 PM Queue Summary 
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ADDITIONAL STUDY ITEMS 
 
Turn Lane Analysis 
The proposed intersection of Hollybush Road and the elementary school entrance was 
analyzed to determine if a right turn lane along Hollybush Road was needed. The analysis 
did not reveal a need for the turn lane. The turn lane warrants can be found in the 
Appendix of this report. Although a right turn lane along Hollybush Road is not 
warranted, traffic will operate more efficiently with the turn lane as high school traffic 
will be less impacted by elementary school traffic.  
 
Sight Distance Analysis 
All approaches provide for adequate sight distance that exceeds the required 
AASHTO/KYTC standards for the sight distance along the analyzed routes at their 
existing design speeds.  Vehicles entering the roadway can see adequate distance to enter 
the roadway safely, provided they are given appropriate gap spacing. 
 
 
CONCLUSIONS AND RECOMMENDATIONS 
 
KY 645 and KY 40 are corridors that will provide access to Martin County High School 
and the proposed elementary school. Hollybush Road currently has two lanes and directly 
enters the high school. With the addition of the elementary school, an entrance will be 
constructed connecting to Hollybush Road. This intersection of the new entrance and 
Hollybush Road will carry the existing high school traffic and the future trips for the 
elementary school.  
 
Based on traffic analysis the roadway network experiences some degree of degrading 
with the addition of the elementary school. The intersection of KY 645 and Hollybush 
Road had movements degrade from a LOS “B” to a LOS “C” during the AM peak hour, 
but the intersection still operates at a desirable LOS. All other intersections continued to 
operate at the existing LOS with the addition of the elementary school.  
 
The Hollybush Road and elementary school entrance intersection was analyzed as a two-
way stop controlled intersection and as a roundabout using HCS. The AM peak LOS for 
the two-way stop controlled intersection operated at a lower LOS than the PM peak. The 
southbound left movement operates at a LOS “F” in the AM peak and at a LOS “C” in 
the PM peak. The roundabout analysis for the AM peak revealed that the intersection 
would operate at a LOS “B”. The PM peak would operate at a LOS “A”.  
 
The intersection of KY 645 southbound ramp and KY 40 southbound left turning 
movement does not operate at an acceptable LOS. The HCS analysis of the intersection 
revealed that the southbound left movement currently operates at a LOS “F” during both 
peak hours and experiences significant degrading when the elementary school is 
complete. The intersection was analyzed as an all-way stop controlled intersection and as 
a signalized intersection and will operate under acceptable conditions, LOS “C” or better, 
for existing and build conditions, with either improvement options. 
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The turn lane analysis determined that no additional turn lanes are warranted and the 
sight distance analysis determined that traffic has adequate sight distance to safely enter 
the road at the design speed. 
 
Based on the analysis it is recommended that the intersection of KY 40 and KY 645 
southbound ramps be converted from a two-way stop controlled intersection to either an 
all-way stop controlled intersection or signalized intersection coordinated with the 
existing signal at the KY 645 northbound ramps. Additionally, it is recommended that 
consideration be given at the new access point along Hollybush Road to ensure traffic 
does not conflict between the high school and new elementary school. This can be 
accomplished through a roundabout/traffic circle, a traffic guard, or ensuring the start and 
end times for the schools do not overlap. A right turn lane along Hollybush Road will 
allow traffic to operate more efficiently, limiting the impact elementary school traffic will 
have on high school traffic. With these recommendations the roadway network will 
operate under acceptable conditions.  
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Map 3. Recommendation Locations 
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Right Turn Volume (vph) 223 Speed Limit (mph) 35

Advancing Volume (vph) 484

Right Turn Lane Warrants 
Hollybush Rd; 2023 BUILD AM

Input Fields

Note: This spreadsheet is intended to supplement the guidance provided in the Auxiliary Turn Lane policy 
outlined in the KYTC Highway Design Manual.  This policy should be fully reviewed and understood prior 
to using this application. 
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Right Turn Volume (vph) 114 Speed Limit (mph) 35

Advancing Volume (vph) 214

Right Turn Lane Warrants 
Hollybush Rd; 2023 BUILD PM

Input Fields

Note: This spreadsheet is intended to supplement the guidance provided in the Auxiliary Turn Lane policy 
outlined in the KYTC Highway Design Manual.  This policy should be fully reviewed and understood prior 
to using this application. 
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Turn Volume 223 Calculated Turn Lane Length (ft)

Speed Limit 35 Desirable 225

Cycle Length 60 Minimum 200

(Enter 0 for Uncontrolled, 60 for Stop 

Controlled)

Approach Percent Grade (G) 1

Is this a Rural Arterial (Y or N) N

Yorkshire at RIRO: Right Turn Lane Length

Input Fields

Note: This spreadsheet is intended to supplement the guidance provided in the Auxiliary Turn Lane policy 
outlined in the KYTC Highway Design Manual.  This policy should be fully reviewed and understood prior 
to using this application. 



HCS Signalized Intersection Results Summary

General Information Intersection Information
Agency PEC Duration, h 0.250
Analyst BH Analysis Date Nov 1, 2023 Area Type Other
Jurisdiction PHF 0.76
Urban Street KY 40

Time Period AM 
Analysis Year 2024 Analysis Period 1> 7:00

Intersection KY 40 @ NB Ramp/KY … File Name NB Ramp @ KY 40 AM 2024 No Build.xus
Project Description No Build

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v ), veh/h 20 99 41 63 186 82 103 33 185

Signal Information

Green
Yellow
Red

1.7 1.3 8.3 7.5 0.0 0.0
5.0 0.0 3.6 5.0 0.0 0.0
1.6 0.0 2.5 1.6 0.0 0.0

Cycle, s 38.1 Reference Phase 2
Offset, s 0 Reference Point End
Uncoordinated Yes Simult. Gap E/W On
Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 5 2 1 6 4
Case Number 1.1 3.0 1.1 4.0 11.0
Phase Duration, s 8.3 14.4 9.6 15.7 14.1
Change Period, ( Y+R c ), s 6.6 6.1 5.5 6.1 6.6
Max Allow Headway ( MAH ), s 4.3 3.6 4.3 3.6 4.4
Queue Clearance Time ( g s ), s 2.4 4.3 3.3 8.4 6.1
Green Extension Time ( g e ), s 0.1 1.2 0.3 1.2 1.5
Phase Call Probability 0.24 1.00 0.58 1.00 0.98
Max Out Probability 0.00 0.00 0.00 0.01 0.00

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 7 4 14
Adjusted Flow Rate ( v ), veh/h 26 130 41 83 326 179 183
Adjusted Saturation Flow Rate ( s ), veh/h/ln 1810 1856 1767 1776 1788 1547
Queue Service Time ( g s ), s 0.4 2.3 1.3 6.4 3.4 4.1
Cycle Queue Clearance Time ( g c ), s 0.4 2.3 1.3 6.4 3.4 4.1
Green Ratio ( g/C ) 0.26 0.22 0.33 0.25 0.20 0.20
Capacity ( c ), veh/h 305 405 581 448 352 304
Volume-to-Capacity Ratio ( X ) 0.086 0.322 0.143 0.728 0.509 0.601
Back of Queue ( Q ), ft/ln ( 95 th percentile) 6.1 35.3 16.9 98.7 55 60.5
Back of Queue ( Q ), veh/ln ( 95 th percentile) 0.2 1.4 0.7 3.9 2.2 2.3
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.08 0.00 0.09 0.00 0.00 0.60
Uniform Delay ( d 1 ), s/veh 11.2 12.5 9.2 13.1 13.7 14.0
Incremental Delay ( d 2 ), s/veh 0.1 0.3 0.1 1.7 1.2 2.1
Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay ( d ), s/veh 11.3 12.9 0.0 9.3 14.8 14.9 16.0
Level of Service (LOS) B B A A B B B
Approach Delay, s/veh / LOS 10.0 B 13.7 B 15.5 B 0.0
Intersection Delay, s/veh / LOS 13.6 B

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 1.96 B 1.38 A 1.94 B 2.12 B
Bicycle LOS Score / LOS 0.81 A 1.16 A 1.08 A

Copyright © 2023 University of Florida, All Rights Reserved. HCS™ Streets Version 2023 Generated: 11/9/2023 10:09:50 AM



HCS Signalized Intersection Results Summary

General Information Intersection Information
Agency PEC Duration, h 0.250
Analyst BH Analysis Date Nov 1, 2023 Area Type Other
Jurisdiction PHF 0.84
Urban Street KY 40

Time Period PM 
Analysis Year 2024 Analysis Period 1> 7:00

Intersection KY 40 @ NB Ramp/KY … File Name NB Ramp @ KY 40 PM 2024 No Build.xus
Project Description No Build

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v ), veh/h 18 176 37 39 274 29 93 15 213

Signal Information

Green
Yellow
Red

1.4 0.2 9.9 7.4 0.0 0.0
5.0 0.0 3.6 5.0 0.0 0.0
1.6 0.0 2.5 1.6 0.0 0.0

Cycle, s 38.3 Reference Phase 2
Offset, s 0 Reference Point End
Uncoordinated Yes Simult. Gap E/W On
Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 5 2 1 6 4
Case Number 1.1 3.0 1.1 4.0 11.0
Phase Duration, s 8.0 16.0 8.2 16.2 14.0
Change Period, ( Y+R c ), s 6.6 6.1 5.5 6.1 6.6
Max Allow Headway ( MAH ), s 4.3 3.5 4.3 3.5 4.5
Queue Clearance Time ( g s ), s 2.3 5.6 2.7 8.7 6.3
Green Extension Time ( g e ), s 0.1 1.5 0.2 1.4 1.3
Phase Call Probability 0.20 1.00 0.39 1.00 0.97
Max Out Probability 0.00 0.00 0.00 0.01 0.00

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 7 4 14
Adjusted Flow Rate ( v ), veh/h 21 210 33 46 352 129 190
Adjusted Saturation Flow Rate ( s ), veh/h/ln 1810 1856 1767 1831 1779 1547
Queue Service Time ( g s ), s 0.3 3.6 0.7 6.7 2.4 4.3
Cycle Queue Clearance Time ( g c ), s 0.3 3.6 0.7 6.7 2.4 4.3
Green Ratio ( g/C ) 0.30 0.26 0.33 0.26 0.19 0.19
Capacity ( c ), veh/h 296 481 508 485 346 301
Volume-to-Capacity Ratio ( X ) 0.072 0.436 0.091 0.727 0.371 0.632
Back of Queue ( Q ), ft/ln ( 95 th percentile) 4.6 55.1 9.3 104.9 38.2 64.8
Back of Queue ( Q ), veh/ln ( 95 th percentile) 0.2 2.2 0.4 4.1 1.5 2.5
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.06 0.00 0.05 0.00 0.00 0.65
Uniform Delay ( d 1 ), s/veh 10.6 11.9 9.0 12.8 13.4 14.2
Incremental Delay ( d 2 ), s/veh 0.1 0.5 0.1 1.6 0.7 2.4
Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay ( d ), s/veh 10.7 12.3 0.0 9.1 14.4 14.1 16.6
Level of Service (LOS) B B A A B B B
Approach Delay, s/veh / LOS 10.6 B 13.8 B 15.6 B 0.0
Intersection Delay, s/veh / LOS 13.5 B

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 1.97 B 1.37 A 1.93 B 2.12 B
Bicycle LOS Score / LOS 0.92 A 1.15 A 1.01 A
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HCS Two-Way Stop-Control Report
General Information Site Information

Analyst BH Intersection SB RAMP @ KY 40
Agency/Co. PEC Jurisdiction
Date Performed 10/31/2023 East/West Street KY 40
Analysis Year 2024 North/South Street KY 645 SB RAMP
Time Analyzed AM Peak Hour Factor 0.63
Intersection Orientation East-West Analysis Time Period (hrs) 0.25
Project Description NO BUILD

Lanes

Major Street: East-West

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement U L T R U L T R U L T R U L T R
Priority 1U 1 2 3 4U 4 5 6 7 8 9 10 11 12
Number of Lanes 0 0 1 0 0 1 1 0 0 0 0 1 0 1
Configuration TR L T L R
Volume (veh/h) 120 11 202 138 66 28
Percent Heavy Vehicles (%) 3 2 7
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized No
Median Type | Storage Undivided

Critical and Follow-up Headways
Base Critical Headway (sec) 4.1 7.1 6.2
Critical Headway (sec) 4.13 7.12 6.27
Base Follow-Up Headway (sec) 2.2 3.5 3.3
Follow-Up Headway (sec) 2.23 3.52 3.36

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 321 105 44
Capacity, c (veh/h) 1357 154 808
v/c Ratio 0.24 0.68 0.05
95% Queue Length, Q₉₅ (veh) 0.9 3.9 0.2
Control Delay (s/veh) 8.5 67.2 9.7
Level of Service (LOS) A F A
Approach Delay (s/veh) 5.0 50.1
Approach LOS A F
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HCS Two-Way Stop-Control Report
General Information Site Information

Analyst BH Intersection SB RAMP @ KY 40
Agency/Co. PEC Jurisdiction
Date Performed 10/31/2023 East/West Street KY 40
Analysis Year 2024 North/South Street KY 645 SB RAMP
Time Analyzed PM Peak Hour Factor 0.65
Intersection Orientation East-West Analysis Time Period (hrs) 0.25
Project Description NO BUILD

Lanes

Major Street: East-West

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement U L T R U L T R U L T R U L T R
Priority 1U 1 2 3 4U 4 5 6 7 8 9 10 11 12
Number of Lanes 0 0 1 0 0 1 1 0 0 0 0 1 0 1
Configuration TR L T L R
Volume (veh/h) 171 18 162 211 71 70
Percent Heavy Vehicles (%) 7 7 4
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized No
Median Type | Storage Undivided

Critical and Follow-up Headways
Base Critical Headway (sec) 4.1 7.1 6.2
Critical Headway (sec) 4.17 7.17 6.24
Base Follow-Up Headway (sec) 2.2 3.5 3.3
Follow-Up Headway (sec) 2.26 3.56 3.34

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 249 109 108
Capacity, c (veh/h) 1243 148 712
v/c Ratio 0.20 0.74 0.15
95% Queue Length, Q₉₅ (veh) 0.7 4.4 0.5
Control Delay (s/veh) 8.6 77.6 11.0
Level of Service (LOS) A F B
Approach Delay (s/veh) 3.7 44.5
Approach LOS A E
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HCS All-Way Stop Control Report
General and Site Information Lanes

Analyst BH

Agency/Co. PEC

Date Performed 11/9/2023

Analysis Year 2024

Analysis Time Period (hrs) 0.25

Time Analyzed AM

Project Description NO BUILD

Intersection SB RAMP @ KY 40

Jurisdiction

East/West Street KY 40

North/South Street SB RAMP

Peak Hour Factor 0.63

Turning Movement Demand Volumes
Approach Eastbound Westbound Northbound Southbound

Movement L T R L T R L T R L T R

Volume (veh/h) 120 11 202 138 66 28

% Thrus in Shared Lane

Lane Flow Rate and Adjustments
Approach Eastbound Westbound Northbound Southbound

Lane L1 L2 L3 L1 L2 L3 L1 L2 L3 L1 L2 L3

Configuration TR L T L R

Flow Rate, v (veh/h) 208 321 219 105 44

Percent Heavy Vehicles 0 3 1 2 0

Initial Departure Headway, hd (s) 3.20 3.20 3.20 3.20 3.20

Initial Degree of Utilization, x 0.185 0.285 0.195 0.093 0.040

Final Departure Headway, hd (s) 5.34 5.76 5.23 6.83 5.59

Final Degree of Utilization, x 0.308 0.513 0.318 0.199 0.069

Move-Up Time, m (s) 2.0 2.3 2.3 2.3 2.3

Service Time, ts (s) 3.34 3.46 2.93 4.53 3.29

Capacity, Delay and Level of Service
Approach Eastbound Westbound Northbound Southbound

Lane L1 L2 L3 L1 L2 L3 L1 L2 L3 L1 L2 L3

Configuration TR L T L R

Flow Rate, v (veh/h) 208 321 219 105 44

Capacity (veh/h) 674 625 689 527 644

95% Queue Length, Q₉₅ (veh) 1.3 2.9 1.4 0.7 0.2

Control Delay (s/veh) 10.7 14.4 10.3 11.2 8.7

Level of Service, LOS B B B B A

Approach Delay (s/veh) | LOS 10.7 B 12.7 B 10.5 B

Intersection Delay (s/veh) | LOS 11.9 B
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HCS All-Way Stop Control Report
General and Site Information Lanes

Analyst BH

Agency/Co. PEC

Date Performed 11/9/2023

Analysis Year 2024

Analysis Time Period (hrs) 0.25

Time Analyzed PM

Project Description NO BUILD

Intersection SB RAMP @ KY 40

Jurisdiction

East/West Street KY 40

North/South Street SB RAMP

Peak Hour Factor 0.65

Turning Movement Demand Volumes
Approach Eastbound Westbound Northbound Southbound

Movement L T R L T R L T R L T R

Volume (veh/h) 171 18 162 211 71 70

% Thrus in Shared Lane

Lane Flow Rate and Adjustments
Approach Eastbound Westbound Northbound Southbound

Lane L1 L2 L3 L1 L2 L3 L1 L2 L3 L1 L2 L3

Configuration TR L T L R

Flow Rate, v (veh/h) 291 249 325 109 108

Percent Heavy Vehicles 0 7 1 7 0

Initial Departure Headway, hd (s) 3.20 3.20 3.20 3.20 3.20

Initial Degree of Utilization, x 0.258 0.222 0.289 0.097 0.096

Final Departure Headway, hd (s) 5.62 6.20 5.59 7.25 5.92

Final Degree of Utilization, x 0.454 0.429 0.504 0.220 0.177

Move-Up Time, m (s) 2.0 2.3 2.3 2.3 2.3

Service Time, ts (s) 3.62 3.90 3.29 4.95 3.62

Capacity, Delay and Level of Service
Approach Eastbound Westbound Northbound Southbound

Lane L1 L2 L3 L1 L2 L3 L1 L2 L3 L1 L2 L3

Configuration TR L T L R

Flow Rate, v (veh/h) 291 249 325 109 108

Capacity (veh/h) 640 581 644 496 608

95% Queue Length, Q₉₅ (veh) 2.4 2.1 2.8 0.8 0.6

Control Delay (s/veh) 13.2 13.5 13.8 12.0 9.9

Level of Service, LOS B B B B A

Approach Delay (s/veh) | LOS 13.2 B 13.7 B 10.9 B

Intersection Delay (s/veh) | LOS 13.0 B
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HCS Signalized Intersection Results Summary

General Information Intersection Information
Agency PEC Duration, h 0.250
Analyst BH Analysis Date 11/9/2023 Area Type Other
Jurisdiction Time Period AM PHF 0.63
Urban Street KY 40 Analysis Year 2024 Analysis Period 1> 7:00
Intersection KY 40 @ SB Ramp File Name SB Ramp @ KY 40 AM 2024 No Build.xus
Project Description No Build

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v ), veh/h 120 11 202 138 66 28

Signal Information

Green
Yellow
Red

8.0 8.0 5.7 0.0 0.0 0.0
3.6 3.6 5.0 0.0 0.0 0.0
1.9 2.5 1.6 0.0 0.0 0.0

Cycle, s 39.9 Reference Phase 2
Offset, s 0 Reference Point End
Uncoordinated Yes Simult. Gap E/W On
Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 2 1 6 4
Case Number 8.3 1.0 4.0 9.0
Phase Duration, s 14.1 13.5 27.6 12.3
Change Period, ( Y+R c ), s 6.1 5.5 6.1 6.6
Max Allow Headway ( MAH ), s 3.5 4.3 3.5 4.4
Queue Clearance Time ( g s ), s 5.8 6.8 4.4 4.1
Green Extension Time ( g e ), s 0.7 1.4 1.0 0.6
Phase Call Probability 1.00 0.97 1.00 0.81
Max Out Probability 0.00 0.00 0.00 0.00

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 2 12 1 6 7 14
Adjusted Flow Rate ( v ), veh/h 198 321 219 105 44
Adjusted Saturation Flow Rate ( s ), veh/h/ln 1872 1767 1885 1781 1522
Queue Service Time ( g s ), s 3.8 4.8 2.4 2.1 1.0
Cycle Queue Clearance Time ( g c ), s 3.8 4.8 2.4 2.1 1.0
Green Ratio ( g/C ) 0.20 0.45 0.54 0.14 0.14
Capacity ( c ), veh/h 375 659 1017 253 217
Volume-to-Capacity Ratio ( X ) 0.528 0.487 0.215 0.413 0.205
Back of Queue ( Q ), ft/ln ( 95 th percentile) 61.8 58.1 23.4 36.4 15.3
Back of Queue ( Q ), veh/ln ( 95 th percentile) 2.5 2.3 0.9 1.4 0.6
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.00 0.53 0.00 0.00 0.00
Uniform Delay ( d 1 ), s/veh 14.3 7.9 4.8 15.6 15.1
Incremental Delay ( d 2 ), s/veh 0.9 0.6 0.1 1.2 0.5
Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0
Control Delay ( d ), s/veh 15.1 8.5 4.9 16.8 15.6
Level of Service (LOS) B A A B B
Approach Delay, s/veh / LOS 15.1 B 7.0 A 0.0 16.4 B
Intersection Delay, s/veh / LOS 10.4 B

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 1.38 A 1.63 B 1.92 B 1.70 B
Bicycle LOS Score / LOS 0.81 A 1.38 A F
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HCS Signalized Intersection Results Summary

General Information Intersection Information
Agency PEC Duration, h 0.250
Analyst BH Analysis Date 11/9/2023 Area Type Other
Jurisdiction Time Period PM PHF 0.65
Urban Street KY 40 Analysis Year 2024 Analysis Period 1> 7:00
Intersection KY 40 @ SB Ramp File Name SB Ramp @ KY 40 PM 2024 No Build.xus
Project Description No Build

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v ), veh/h 171 18 162 211 71 70

Signal Information

Green
Yellow
Red

6.6 8.9 6.4 0.0 0.0 0.0
3.6 3.6 5.0 0.0 0.0 0.0
1.9 2.5 1.6 0.0 0.0 0.0

Cycle, s 40.1 Reference Phase 2
Offset, s 0 Reference Point End
Uncoordinated Yes Simult. Gap E/W On
Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 2 1 6 4
Case Number 8.3 1.0 4.0 9.0
Phase Duration, s 15.0 12.1 27.1 13.0
Change Period, ( Y+R c ), s 6.1 5.5 6.1 6.6
Max Allow Headway ( MAH ), s 3.5 4.3 3.5 4.4
Queue Clearance Time ( g s ), s 7.5 5.9 6.0 4.5
Green Extension Time ( g e ), s 1.4 1.0 1.5 0.9
Phase Call Probability 1.00 0.94 1.00 0.91
Max Out Probability 0.01 0.00 0.00 0.00

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 2 12 1 6 7 14
Adjusted Flow Rate ( v ), veh/h 278 249 325 109 108
Adjusted Saturation Flow Rate ( s ), veh/h/ln 1867 1711 1885 1711 1560
Queue Service Time ( g s ), s 5.5 3.9 4.0 2.3 2.5
Cycle Queue Clearance Time ( g c ), s 5.5 3.9 4.0 2.3 2.5
Green Ratio ( g/C ) 0.22 0.44 0.52 0.16 0.16
Capacity ( c ), veh/h 416 552 988 273 249
Volume-to-Capacity Ratio ( X ) 0.670 0.452 0.329 0.401 0.433
Back of Queue ( Q ), ft/ln ( 95 th percentile) 89.8 48 40.6 38.5 37.8
Back of Queue ( Q ), veh/ln ( 95 th percentile) 3.6 1.8 1.6 1.5 1.5
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.00 0.44 0.00 0.00 0.00
Uniform Delay ( d 1 ), s/veh 14.2 8.4 5.5 15.1 15.2
Incremental Delay ( d 2 ), s/veh 1.4 0.6 0.1 1.0 1.3
Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0
Control Delay ( d ), s/veh 15.6 9.0 5.6 16.2 16.5
Level of Service (LOS) B A A B B
Approach Delay, s/veh / LOS 15.6 B 7.1 A 0.0 16.3 B
Intersection Delay, s/veh / LOS 11.2 B

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 1.38 A 1.63 B 1.92 B 1.70 B
Bicycle LOS Score / LOS 0.95 A 1.43 A F
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HCS Two-Way Stop-Control Report
General Information Site Information

Analyst BH Intersection KY 645 @ Hollybush
Agency/Co. PEC Jurisdiction
Date Performed 10/31/2023 East/West Street KY 645
Analysis Year 2024 North/South Street Hollybush Rd
Time Analyzed AM Peak Hour Factor 0.48
Intersection Orientation East-West Analysis Time Period (hrs) 0.25
Project Description NO BUILD

Lanes

Major Street: East-West

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement U L T R U L T R U L T R U L T R
Priority 1U 1 2 3 4U 4 5 6 7 8 9 10 11 12
Number of Lanes 0 1 2 0 0 0 0 0 0 0 0 0 0 1
Configuration L T R
Volume (veh/h) 261 0 148
Percent Heavy Vehicles (%) 3 2
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized No
Median Type | Storage Undivided

Critical and Follow-up Headways
Base Critical Headway (sec) 5.3 7.1
Critical Headway (sec) 5.36 7.14
Base Follow-Up Headway (sec) 3.1 3.9
Follow-Up Headway (sec) 3.13 3.92

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 544 308
Capacity, c (veh/h) 1150 918
v/c Ratio 0.47 0.34
95% Queue Length, Q₉₅ (veh) 2.6 1.5
Control Delay (s/veh) 10.9 10.9
Level of Service (LOS) B B
Approach Delay (s/veh) 10.9 10.9
Approach LOS B B
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HCS Two-Way Stop-Control Report
General Information Site Information

Analyst BH Intersection KY 645 @ Hollybush
Agency/Co. PEC Jurisdiction
Date Performed 10/31/2023 East/West Street KY 645
Analysis Year 2024 North/South Street Hollybush Rd
Time Analyzed PM Peak Hour Factor 0.46
Intersection Orientation East-West Analysis Time Period (hrs) 0.25
Project Description NO BUILD

Lanes

Major Street: East-West

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement U L T R U L T R U L T R U L T R
Priority 1U 1 2 3 4U 4 5 6 7 8 9 10 11 12
Number of Lanes 0 1 2 0 0 0 0 0 0 0 0 0 0 1
Configuration L T R
Volume (veh/h) 100 0 200
Percent Heavy Vehicles (%) 11 7
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized No
Median Type | Storage Undivided

Critical and Follow-up Headways
Base Critical Headway (sec) 5.3 7.1
Critical Headway (sec) 5.52 7.24
Base Follow-Up Headway (sec) 3.1 3.9
Follow-Up Headway (sec) 3.21 3.97

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 217 435
Capacity, c (veh/h) 1121 907
v/c Ratio 0.19 0.48
95% Queue Length, Q₉₅ (veh) 0.7 2.6
Control Delay (s/veh) 9.0 12.6
Level of Service (LOS) A B
Approach Delay (s/veh) 9.0 12.6
Approach LOS A B
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HCS Signalized Intersection Results Summary

General Information Intersection Information
Agency PEC Duration, h 0.250
Analyst BH Analysis Date Nov 1, 2023 Area Type Other
Jurisdiction Time Period AM PHF 0.76
Urban Street KY 40 Analysis Year 2024 Analysis Period 1> 7:00
Intersection KY 40 @ NB Ramp/KY … File Name NB Ramp @ KY 40 AM 2024 Build.xus
Project Description Build

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v ), veh/h 20 194 51 63 186 194 103 44 185

Signal Information

Green
Yellow
Red

1.9 1.4 12.3 8.2 0.0 0.0
5.0 0.0 3.6 5.0 0.0 0.0
1.6 0.0 2.5 1.6 0.0 0.0

Cycle, s 43.1 Reference Phase 2
Offset, s 0 Reference Point End
Uncoordinated Yes Simult. Gap E/W On
Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 5 2 1 6 4
Case Number 1.1 3.0 1.1 4.0 11.0
Phase Duration, s 8.5 18.4 9.9 19.8 14.8
Change Period, ( Y+R c ), s 6.6 6.1 5.5 6.1 6.6
Max Allow Headway ( MAH ), s 4.3 3.6 4.3 3.6 4.4
Queue Clearance Time ( g s ), s 2.4 6.9 3.3 12.0 6.7
Green Extension Time ( g e ), s 0.1 1.9 0.3 1.7 1.6
Phase Call Probability 0.27 1.00 0.63 1.00 0.99
Max Out Probability 0.00 0.02 0.00 0.11 0.00

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 7 4 14
Adjusted Flow Rate ( v ), veh/h 26 255 50 83 437 193 183
Adjusted Saturation Flow Rate ( s ), veh/h/ln 1810 1856 1767 1719 1793 1547
Queue Service Time ( g s ), s 0.4 4.9 1.3 10.0 4.2 4.7
Cycle Queue Clearance Time ( g c ), s 0.4 4.9 1.3 10.0 4.2 4.7
Green Ratio ( g/C ) 0.33 0.29 0.39 0.32 0.19 0.19
Capacity ( c ), veh/h 287 530 542 548 341 294
Volume-to-Capacity Ratio ( X ) 0.092 0.481 0.153 0.797 0.567 0.621
Back of Queue ( Q ), ft/ln ( 95 th percentile) 6.4 77.9 17.7 151.2 72.9 72.6
Back of Queue ( Q ), veh/ln ( 95 th percentile) 0.3 3.0 0.7 5.9 2.8 2.8
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.09 0.00 0.10 0.00 0.00 0.73
Uniform Delay ( d 1 ), s/veh 11.2 12.8 8.8 13.4 15.9 16.1
Incremental Delay ( d 2 ), s/veh 0.1 0.5 0.1 2.0 1.6 2.3
Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay ( d ), s/veh 11.3 13.3 0.0 8.9 15.5 17.5 18.4
Level of Service (LOS) B B A A B B B
Approach Delay, s/veh / LOS 11.1 B 14.4 B 17.9 B 0.0
Intersection Delay, s/veh / LOS 14.6 B

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 1.96 B 1.37 A 1.99 B 2.13 B
Bicycle LOS Score / LOS 1.03 A 1.35 A 1.11 A
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HCS Signalized Intersection Results Summary

General Information Intersection Information
Agency PEC Duration, h 0.250
Analyst BH Analysis Date Nov 1, 2023 Area Type Other
Jurisdiction Time Period PM PHF 0.84
Urban Street KY 40 Analysis Year 2024 Analysis Period 1> 7:00
Intersection KY 40 @ NB Ramp/KY … File Name NB Ramp @ KY 40 PM 2024 Build.xus
Project Description Build

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v ), veh/h 18 250 44 39 274 92 93 21 213

Signal Information

Green
Yellow
Red

1.5 0.3 12.4 7.9 0.0 0.0
5.0 0.0 3.6 5.0 0.0 0.0
1.6 0.0 2.5 1.6 0.0 0.0

Cycle, s 41.4 Reference Phase 2
Offset, s 0 Reference Point End
Uncoordinated Yes Simult. Gap E/W On
Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 5 2 1 6 4
Case Number 1.1 3.0 1.1 4.0 11.0
Phase Duration, s 8.1 18.5 8.4 18.8 14.5
Change Period, ( Y+R c ), s 6.6 6.1 5.5 6.1 6.6
Max Allow Headway ( MAH ), s 4.3 3.6 4.3 3.6 4.5
Queue Clearance Time ( g s ), s 2.3 7.6 2.7 10.9 6.7
Green Extension Time ( g e ), s 0.1 1.9 0.2 1.7 1.4
Phase Call Probability 0.22 1.00 0.41 1.00 0.98
Max Out Probability 0.00 0.02 0.00 0.07 0.00

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 7 4 14
Adjusted Flow Rate ( v ), veh/h 21 298 40 46 420 136 190
Adjusted Saturation Flow Rate ( s ), veh/h/ln 1810 1856 1767 1784 1783 1547
Queue Service Time ( g s ), s 0.3 5.6 0.7 8.9 2.8 4.7
Cycle Queue Clearance Time ( g c ), s 0.3 5.6 0.7 8.9 2.8 4.7
Green Ratio ( g/C ) 0.34 0.30 0.37 0.31 0.19 0.19
Capacity ( c ), veh/h 285 555 477 546 341 296
Volume-to-Capacity Ratio ( X ) 0.075 0.536 0.097 0.770 0.398 0.643
Back of Queue ( Q ), ft/ln ( 95 th percentile) 4.8 85.4 9.6 135.9 45.6 72.6
Back of Queue ( Q ), veh/ln ( 95 th percentile) 0.2 3.3 0.4 5.3 1.8 2.8
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.06 0.00 0.05 0.00 0.00 0.73
Uniform Delay ( d 1 ), s/veh 10.6 12.1 8.8 13.1 14.7 15.5
Incremental Delay ( d 2 ), s/veh 0.1 0.6 0.1 1.7 0.8 2.5
Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay ( d ), s/veh 10.7 12.7 0.0 8.9 14.8 15.5 18.0
Level of Service (LOS) B B A A B B B
Approach Delay, s/veh / LOS 11.2 B 14.2 B 17.0 B 0.0
Intersection Delay, s/veh / LOS 14.0 B

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 1.97 B 1.37 A 1.94 B 2.12 B
Bicycle LOS Score / LOS 1.08 A 1.26 A 1.03 A
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HCS Two-Way Stop-Control Report
General Information Site Information

Analyst BH Intersection SB RAMP @ KY 40
Agency/Co. PEC Jurisdiction
Date Performed 10/31/2023 East/West Street KY 40
Analysis Year 2024 North/South Street KY 645 SB RAMP
Time Analyzed AM Peak Hour Factor 0.63
Intersection Orientation East-West Analysis Time Period (hrs) 0.25
Project Description BUILD

Lanes

Major Street: East-West

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement U L T R U L T R U L T R U L T R
Priority 1U 1 2 3 4U 4 5 6 7 8 9 10 11 12
Number of Lanes 0 0 1 0 0 1 1 0 0 0 0 1 0 1
Configuration TR L T L R
Volume (veh/h) 164 11 202 138 171 66
Percent Heavy Vehicles (%) 3 2 7
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized No
Median Type | Storage Undivided

Critical and Follow-up Headways
Base Critical Headway (sec) 4.1 7.1 6.2
Critical Headway (sec) 4.13 7.12 6.27
Base Follow-Up Headway (sec) 2.2 3.5 3.3
Follow-Up Headway (sec) 2.23 3.52 3.36

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 321 271 105
Capacity, c (veh/h) 1279 136 808
v/c Ratio 0.25 2.00 0.13
95% Queue Length, Q₉₅ (veh) 1.0 21.7 0.4
Control Delay (s/veh) 8.8 529.8 10.1
Level of Service (LOS) A F B
Approach Delay (s/veh) 5.2 385.1
Approach LOS A F
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HCS Two-Way Stop-Control Report
General Information Site Information

Analyst BH Intersection SB RAMP @ KY 40
Agency/Co. PEC Jurisdiction
Date Performed 10/31/2023 East/West Street KY 40
Analysis Year 2024 North/South Street KY 645 SB RAMP
Time Analyzed PM Peak Hour Factor 0.65
Intersection Orientation East-West Analysis Time Period (hrs) 0.25
Project Description BUILD

Lanes

Major Street: East-West

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement U L T R U L T R U L T R U L T R
Priority 1U 1 2 3 4U 4 5 6 7 8 9 10 11 12
Number of Lanes 0 0 1 0 0 1 1 0 0 0 0 1 0 1
Configuration TR L T L R
Volume (veh/h) 205 18 162 211 152 110
Percent Heavy Vehicles (%) 7 7 4
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized No
Median Type | Storage Undivided

Critical and Follow-up Headways
Base Critical Headway (sec) 4.1 7.1 6.2
Critical Headway (sec) 4.17 7.17 6.24
Base Follow-Up Headway (sec) 2.2 3.5 3.3
Follow-Up Headway (sec) 2.26 3.56 3.34

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 249 234 169
Capacity, c (veh/h) 1189 135 712
v/c Ratio 0.21 1.73 0.24
95% Queue Length, Q₉₅ (veh) 0.8 17.4 0.9
Control Delay (s/veh) 8.8 416.1 11.6
Level of Service (LOS) A F B
Approach Delay (s/veh) 3.8 246.3
Approach LOS A F
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HCS All-Way Stop Control Report
General and Site Information Lanes

Analyst BH

Agency/Co. PEC

Date Performed 11/9/2023

Analysis Year 2024

Analysis Time Period (hrs) 0.25

Time Analyzed AM

Project Description BUILD

Intersection SB RAMP @ KY 40

Jurisdiction

East/West Street KY 40

North/South Street SB RAMP

Peak Hour Factor 0.63

Turning Movement Demand Volumes
Approach Eastbound Westbound Northbound Southbound

Movement L T R L T R L T R L T R

Volume (veh/h) 164 11 202 138 171 66

% Thrus in Shared Lane

Lane Flow Rate and Adjustments
Approach Eastbound Westbound Northbound Southbound

Lane L1 L2 L3 L1 L2 L3 L1 L2 L3 L1 L2 L3

Configuration TR L T L R

Flow Rate, v (veh/h) 278 321 219 271 105

Percent Heavy Vehicles 0 3 1 2 0

Initial Departure Headway, hd (s) 3.20 3.20 3.20 3.20 3.20

Initial Degree of Utilization, x 0.247 0.285 0.195 0.241 0.093

Final Departure Headway, hd (s) 6.29 6.79 6.25 7.27 6.02

Final Degree of Utilization, x 0.485 0.605 0.380 0.548 0.175

Move-Up Time, m (s) 2.0 2.3 2.3 2.3 2.3

Service Time, ts (s) 4.29 4.49 3.95 4.97 3.72

Capacity, Delay and Level of Service
Approach Eastbound Westbound Northbound Southbound

Lane L1 L2 L3 L1 L2 L3 L1 L2 L3 L1 L2 L3

Configuration TR L T L R

Flow Rate, v (veh/h) 278 321 219 271 105

Capacity (veh/h) 572 530 576 495 598

95% Queue Length, Q₉₅ (veh) 2.6 4.0 1.8 3.3 0.6

Control Delay (s/veh) 15.1 19.4 12.7 18.4 10.0

Level of Service, LOS C C B C A

Approach Delay (s/veh) | LOS 15.1 C 16.7 C 16.1 C

Intersection Delay (s/veh) | LOS 16.1 C
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HCS All-Way Stop Control Report
General and Site Information Lanes

Analyst BH

Agency/Co. PEC

Date Performed 11/9/2023

Analysis Year 2023

Analysis Time Period (hrs) 0.25

Time Analyzed PM

Project Description NO BUILD

Intersection SB RAMP @ KY 40

Jurisdiction

East/West Street KY 40

North/South Street SB RAMP

Peak Hour Factor 0.65

Turning Movement Demand Volumes
Approach Eastbound Westbound Northbound Southbound

Movement L T R L T R L T R L T R

Volume (veh/h) 205 18 162 211 152 110

% Thrus in Shared Lane

Lane Flow Rate and Adjustments
Approach Eastbound Westbound Northbound Southbound

Lane L1 L2 L3 L1 L2 L3 L1 L2 L3 L1 L2 L3

Configuration TR L T L R

Flow Rate, v (veh/h) 343 249 325 234 169

Percent Heavy Vehicles 0 7 1 7 0

Initial Departure Headway, hd (s) 3.20 3.20 3.20 3.20 3.20

Initial Degree of Utilization, x 0.305 0.222 0.289 0.208 0.150

Final Departure Headway, hd (s) 6.34 7.04 6.42 7.58 6.25

Final Degree of Utilization, x 0.605 0.487 0.579 0.493 0.294

Move-Up Time, m (s) 2.0 2.3 2.3 2.3 2.3

Service Time, ts (s) 4.34 4.74 4.12 5.28 3.95

Capacity, Delay and Level of Service
Approach Eastbound Westbound Northbound Southbound

Lane L1 L2 L3 L1 L2 L3 L1 L2 L3 L1 L2 L3

Configuration TR L T L R

Flow Rate, v (veh/h) 343 249 325 234 169

Capacity (veh/h) 567 512 560 475 576

95% Queue Length, Q₉₅ (veh) 4.0 2.6 3.7 2.7 1.2

Control Delay (s/veh) 18.6 16.2 17.6 17.4 11.5

Level of Service, LOS C C C C B

Approach Delay (s/veh) | LOS 18.6 C 17.0 C 14.9 B

Intersection Delay (s/veh) | LOS 16.8 C

Copyright © 2023 University of Florida. All Rights Reserved. HCS™ AWSC Version 2023 Generated: 11/20/2023 10:36:18 AM
SB Ramp @ KY 40 AWSC 2024 PM Build.xaw



HCS Signalized Intersection Results Summary

General Information Intersection Information
Agency PEC Duration, h 0.250
Analyst BH Analysis Date 11/9/2023 Area Type Other
Jurisdiction Time Period AM PHF 0.63
Urban Street KY 40 Analysis Year 2024 Analysis Period 1> 7:00
Intersection KY 40 @ SB Ramp File Name SB Ramp @ KY 40 AM 2024 Build.xus
Project Description Build

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v ), veh/h 164 11 202 138 171 66

Signal Information

Green
Yellow
Red

9.1 8.9 10.0 0.0 0.0 0.0
3.6 3.6 5.0 0.0 0.0 0.0
1.9 2.5 1.6 0.0 0.0 0.0

Cycle, s 46.2 Reference Phase 2
Offset, s 0 Reference Point End
Uncoordinated Yes Simult. Gap E/W On
Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 2 1 6 4
Case Number 8.3 1.0 4.0 9.0
Phase Duration, s 15.0 14.6 29.6 16.6
Change Period, ( Y+R c ), s 6.1 5.5 6.1 6.6
Max Allow Headway ( MAH ), s 3.5 4.3 3.5 4.4
Queue Clearance Time ( g s ), s 8.2 7.8 5.0 8.5
Green Extension Time ( g e ), s 0.6 1.4 1.2 1.5
Phase Call Probability 1.00 0.98 1.00 0.99
Max Out Probability 0.01 0.00 0.00 0.00

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 2 12 1 6 7 14
Adjusted Flow Rate ( v ), veh/h 268 321 219 271 105
Adjusted Saturation Flow Rate ( s ), veh/h/ln 1875 1767 1885 1781 1522
Queue Service Time ( g s ), s 6.2 5.8 3.0 6.5 2.7
Cycle Queue Clearance Time ( g c ), s 6.2 5.8 3.0 6.5 2.7
Green Ratio ( g/C ) 0.19 0.43 0.51 0.22 0.22
Capacity ( c ), veh/h 362 568 958 387 331
Volume-to-Capacity Ratio ( X ) 0.742 0.565 0.229 0.701 0.316
Back of Queue ( Q ), ft/ln ( 95 th percentile) 113.3 82.1 37.2 114.4 39.8
Back of Queue ( Q ), veh/ln ( 95 th percentile) 4.5 3.2 1.5 4.5 1.5
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.00 0.75 0.00 0.00 0.00
Uniform Delay ( d 1 ), s/veh 17.6 10.1 6.3 16.7 15.2
Incremental Delay ( d 2 ), s/veh 2.3 1.0 0.1 2.5 0.6
Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0
Control Delay ( d ), s/veh 19.9 11.1 6.4 19.2 15.8
Level of Service (LOS) B B A B B
Approach Delay, s/veh / LOS 19.9 B 9.2 A 0.0 18.3 B
Intersection Delay, s/veh / LOS 14.5 B

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 1.39 A 1.64 B 1.92 B 1.71 B
Bicycle LOS Score / LOS 0.93 A 1.38 A F
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HCS Signalized Intersection Results Summary

General Information Intersection Information
Agency PEC Duration, h 0.250
Analyst BH Analysis Date 11/9/2023 Area Type Other
Jurisdiction Time Period PM PHF 0.65
Urban Street KY 40 Analysis Year 2024 Analysis Period 1> 7:00
Intersection KY 40 @ SB Ramp File Name SB Ramp @ KY 40 PM 2024 Build.xus
Project Description Build

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v ), veh/h 205 18 162 211 152 110

Signal Information

Green
Yellow
Red

7.1 10.3 9.3 0.0 0.0 0.0
3.6 3.6 5.0 0.0 0.0 0.0
1.9 2.5 1.6 0.0 0.0 0.0

Cycle, s 44.9 Reference Phase 2
Offset, s 0 Reference Point End
Uncoordinated Yes Simult. Gap E/W On
Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 2 1 6 4
Case Number 8.3 1.0 4.0 9.0
Phase Duration, s 16.4 12.6 29.0 15.9
Change Period, ( Y+R c ), s 6.1 5.5 6.1 6.6
Max Allow Headway ( MAH ), s 3.5 4.3 3.5 4.4
Queue Clearance Time ( g s ), s 9.5 6.4 6.6 7.6
Green Extension Time ( g e ), s 0.8 1.0 1.6 1.7
Phase Call Probability 1.00 0.96 1.00 0.99
Max Out Probability 0.03 0.00 0.01 0.00

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 2 12 1 6 7 14
Adjusted Flow Rate ( v ), veh/h 331 249 325 234 169
Adjusted Saturation Flow Rate ( s ), veh/h/ln 1870 1711 1885 1711 1560
Queue Service Time ( g s ), s 7.5 4.4 4.6 5.6 4.3
Cycle Queue Clearance Time ( g c ), s 7.5 4.4 4.6 5.6 4.3
Green Ratio ( g/C ) 0.23 0.43 0.51 0.21 0.21
Capacity ( c ), veh/h 428 495 961 356 324
Volume-to-Capacity Ratio ( X ) 0.772 0.503 0.338 0.658 0.522
Back of Queue ( Q ), ft/ln ( 95 th percentile) 130.8 60.2 55.4 97.9 65.7
Back of Queue ( Q ), veh/ln ( 95 th percentile) 5.2 2.3 2.2 3.7 2.5
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.00 0.55 0.00 0.00 0.00
Uniform Delay ( d 1 ), s/veh 16.2 9.8 6.5 16.3 15.8
Incremental Delay ( d 2 ), s/veh 2.2 0.9 0.2 2.2 1.4
Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0
Control Delay ( d ), s/veh 18.5 10.7 6.7 18.6 17.2
Level of Service (LOS) B B A B B
Approach Delay, s/veh / LOS 18.5 B 8.4 A 0.0 18.0 B
Intersection Delay, s/veh / LOS 13.9 B

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 1.38 A 1.64 B 1.92 B 1.71 B
Bicycle LOS Score / LOS 1.03 A 1.43 A F
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HCS Two-Way Stop-Control Report
General Information Site Information

Analyst BH Intersection KY 645 @ Hollybush
Agency/Co. PEC Jurisdiction
Date Performed 10/31/2023 East/West Street KY 645
Analysis Year 2024 North/South Street Hollybush Rd
Time Analyzed AM Peak Hour Factor 0.48
Intersection Orientation East-West Analysis Time Period (hrs) 0.25
Project Description BUILD

Lanes

Major Street: East-West

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement U L T R U L T R U L T R U L T R
Priority 1U 1 2 3 4U 4 5 6 7 8 9 10 11 12
Number of Lanes 0 1 2 0 0 0 0 0 0 0 0 0 0 1
Configuration L T R
Volume (veh/h) 484 0 338
Percent Heavy Vehicles (%) 3 2
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized No
Median Type | Storage Undivided

Critical and Follow-up Headways
Base Critical Headway (sec) 5.3 7.1
Critical Headway (sec) 5.36 7.14
Base Follow-Up Headway (sec) 3.1 3.9
Follow-Up Headway (sec) 3.13 3.92

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 1008 704
Capacity, c (veh/h) 1150 918
v/c Ratio 0.88 0.77
95% Queue Length, Q₉₅ (veh) 12.5 7.7
Control Delay (s/veh) 25.2 20.5
Level of Service (LOS) D C
Approach Delay (s/veh) 25.2 20.5
Approach LOS D C
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HCS Two-Way Stop-Control Report
General Information Site Information

Analyst BH Intersection KY 645 @ Hollybush
Agency/Co. PEC Jurisdiction
Date Performed 10/31/2023 East/West Street KY 645
Analysis Year 2024 North/South Street Hollybush Rd
Time Analyzed PM Peak Hour Factor 0.46
Intersection Orientation East-West Analysis Time Period (hrs) 0.25
Project Description BUILD

Lanes

Major Street: East-West

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement U L T R U L T R U L T R U L T R
Priority 1U 1 2 3 4U 4 5 6 7 8 9 10 11 12
Number of Lanes 0 1 2 0 0 0 0 0 0 0 0 0 0 1
Configuration L T R
Volume (veh/h) 214 0 334
Percent Heavy Vehicles (%) 11 7
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized No
Median Type | Storage Undivided

Critical and Follow-up Headways
Base Critical Headway (sec) 5.3 7.1
Critical Headway (sec) 5.52 7.24
Base Follow-Up Headway (sec) 3.1 3.9
Follow-Up Headway (sec) 3.21 3.97

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 465 726
Capacity, c (veh/h) 1121 907
v/c Ratio 0.41 0.80
95% Queue Length, Q₉₅ (veh) 2.1 8.7
Control Delay (s/veh) 10.5 22.8
Level of Service (LOS) B C
Approach Delay (s/veh) 10.5 22.8
Approach LOS B C
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HCS Two-Way Stop-Control Report
General Information Site Information

Analyst BH Intersection KY 645 @ Hollybush
Agency/Co. PEC Jurisdiction
Date Performed 10/31/2023 East/West Street KY 645
Analysis Year 2024 North/South Street Hollybush Rd
Time Analyzed AM Peak Hour Factor 0.48
Intersection Orientation East-West Analysis Time Period (hrs) 0.25
Project Description NO BUILD

Lanes

Major Street: East-West

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement U L T R U L T R U L T R U L T R
Priority 1U 1 2 3 4U 4 5 6 7 8 9 10 11 12
Number of Lanes 0 0 1 0 0 0 1 1 0 0 0 0 1 0
Configuration LT T R LR
Volume (veh/h) 0 148 261 223 190 0
Percent Heavy Vehicles (%) 3 2 2
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized No
Median Type | Storage Undivided

Critical and Follow-up Headways
Base Critical Headway (sec) 4.1 7.1 6.2
Critical Headway (sec) 4.13 6.42 6.22
Base Follow-Up Headway (sec) 2.2 3.5 3.3
Follow-Up Headway (sec) 2.23 3.52 3.32

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 0 396
Capacity, c (veh/h) 683 330
v/c Ratio 0.00 1.20
95% Queue Length, Q₉₅ (veh) 0.0 17.0
Control Delay (s/veh) 10.3 0.0 149.8
Level of Service (LOS) B A F
Approach Delay (s/veh) 0.0 149.8
Approach LOS A F
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HCS Two-Way Stop-Control Report
General Information Site Information

Analyst BH Intersection KY 645 @ Hollybush
Agency/Co. PEC Jurisdiction
Date Performed 10/31/2023 East/West Street KY 645
Analysis Year 2024 North/South Street Hollybush Rd
Time Analyzed PM Peak Hour Factor 0.46
Intersection Orientation East-West Analysis Time Period (hrs) 0.25
Project Description BUILD

Lanes

Major Street: East-West

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement U L T R U L T R U L T R U L T R
Priority 1U 1 2 3 4U 4 5 6 7 8 9 10 11 12
Number of Lanes 0 0 1 0 0 0 1 1 0 0 0 0 1 0
Configuration LT T R LR
Volume (veh/h) 0 200 100 114 134 0
Percent Heavy Vehicles (%) 11 2 7
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized No
Median Type | Storage Undivided

Critical and Follow-up Headways
Base Critical Headway (sec) 4.1 7.1 6.2
Critical Headway (sec) 4.21 6.42 6.27
Base Follow-Up Headway (sec) 2.2 3.5 3.3
Follow-Up Headway (sec) 2.30 3.52 3.36

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 0 291
Capacity, c (veh/h) 1051 432
v/c Ratio 0.00 0.67
95% Queue Length, Q₉₅ (veh) 0.0 4.9
Control Delay (s/veh) 8.4 0.0 28.9
Level of Service (LOS) A A D
Approach Delay (s/veh) 0.0 28.9
Approach LOS A D
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HCS Roundabouts Report
General Information Site Information

Analyst BH Intersection Hollybush @ Entrance

Agency or Co. PEC E/W Street Name Hollybush

Date Performed 11/1/2023 N/S Street Name Entrance

Analysis Year 2024 Analysis Time Period, hrs 0.25

Time Analyzed AM Peak Hour Factor 0.48

Project Description BUILD Jurisdiction

Volume Adjustments and Site Characteristics
Approach EB WB NB SB

Movement U L T R U L T R U L T R U L T R

Number of Lanes (N) 0 0 1 0 0 0 1 0 0 0 0 0 0 0 1 0

Lane Assignment LT TR LR

Volume (V), veh/h 0 0 148 0 261 223 0 190 0

Percent Heavy Vehicles, % 3 3 3 3 3 3 3 3 3

Flow Rate (vPCE), pc/h 0 0 318 0 560 479 0 408 0

Right-Turn Bypass None None None None

Conflicting Lanes 1 1 1

Pedestrians Crossing, p/h 0 0 0

Proportion of CAVs 0

Critical and Follow-Up Headway Adjustment
Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Critical Headway, s 4.9763 4.9763 4.9763

Follow-Up Headway, s 2.6087 2.6087 2.6087

Flow Computations, Capacity and v/c Ratios
Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Entry Flow (ve), pc/h 318 1039 408

Entry Volume, veh/h 309 1009 396

Circulating Flow (vc), pc/h 408 0 726 560

Exiting Flow (vex), pc/h 726 560 479 0

Capacity (cpce), pc/h 910 1380 779

Capacity (c), veh/h 884 1340 757

v/c Ratio (x) 0.35 0.75 0.52

Delay and Level of Service
Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Lane Control Delay (d), s/veh 8.0 14.1 12.5

Lane LOS A B B

95% Queue, veh 1.6 7.7 3.1

Approach Delay, s/veh | LOS 8.0 A 14.1 B 12.5 B

Intersection Delay, s/veh | LOS 12.6 B
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HCS Roundabouts Report
General Information Site Information

Analyst BH Intersection Hollybush @ Entrance

Agency or Co. PEC E/W Street Name Hollybush

Date Performed 11/1/2023 N/S Street Name Entrance

Analysis Year 2023 Analysis Time Period, hrs 0.25

Time Analyzed PM Peak Hour Factor 0.46

Project Description BUILD Jurisdiction

Volume Adjustments and Site Characteristics
Approach EB WB NB SB

Movement U L T R U L T R U L T R U L T R

Number of Lanes (N) 0 0 1 0 0 0 1 0 0 0 0 0 0 0 1 0

Lane Assignment LT TR LR

Volume (V), veh/h 0 0 200 0 100 114 0 134 0

Percent Heavy Vehicles, % 3 3 3 3 3 3 3 3 3

Flow Rate (vPCE), pc/h 0 0 448 0 224 255 0 300 0

Right-Turn Bypass None None None None

Conflicting Lanes 1 1 1

Pedestrians Crossing, p/h 0 0 0

Proportion of CAVs 0

Critical and Follow-Up Headway Adjustment
Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Critical Headway, s 4.9763 4.9763 4.9763

Follow-Up Headway, s 2.6087 2.6087 2.6087

Flow Computations, Capacity and v/c Ratios
Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Entry Flow (ve), pc/h 448 479 300

Entry Volume, veh/h 435 465 291

Circulating Flow (vc), pc/h 300 0 748 224

Exiting Flow (vex), pc/h 748 224 255 0

Capacity (cpce), pc/h 1016 1380 1098

Capacity (c), veh/h 987 1340 1066

v/c Ratio (x) 0.44 0.35 0.27

Delay and Level of Service
Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Lane Control Delay (d), s/veh 8.7 5.8 6.0

Lane LOS A A A

95% Queue, veh 2.3 1.6 1.1

Approach Delay, s/veh | LOS 8.7 A 5.8 A 6.0 A

Intersection Delay, s/veh | LOS 6.9 A
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File Name : NB Ramps AM Inez
Site Code : 00000000
Start Date : 10/24/2023
Page No : 1

Default Comments
Change These in The Preferences Window
Select File/Preference in the Main Scree
Then Click the Comments Tab

Groups Printed- Unshifted - Bank 2
645AM                  

From North
40                     

From East
645AM                  

From South
40                     

From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

06:30 AM 0 0 0 0 0 0 22 3 0 25 25 0 5 0 30 0 5 0 0 5 60
06:45 AM 0 0 0 0 0 2 25 2 0 29 19 0 6 0 25 1 8 1 0 10 64

Total 0 0 0 0 0 2 47 5 0 54 44 0 11 0 55 1 13 1 0 15 124

07:00 AM 0 0 0 0 0 3 28 3 0 34 37 2 10 0 49 3 8 2 0 13 96
07:15 AM 0 0 0 0 0 12 47 9 0 68 38 3 13 0 54 7 27 4 0 38 160
07:30 AM 0 0 0 0 0 29 44 21 0 94 55 7 26 0 88 10 23 6 0 39 221
07:45 AM 0 0 0 0 0 33 53 17 0 103 40 21 46 0 107 17 31 10 0 58 268

Total 0 0 0 0 0 77 172 50 0 299 170 33 95 0 298 37 89 22 0 148 745

08:00 AM 0 0 0 0 0 8 42 16 0 66 52 2 18 0 72 7 18 0 0 25 163
08:15 AM 0 0 0 0 0 7 53 5 0 65 35 0 15 0 50 5 11 1 0 17 132
08:30 AM 0 0 0 0 0 1 46 3 0 50 32 2 12 0 46 4 17 1 0 22 118
08:45 AM 0 0 0 0 0 1 58 7 0 66 23 0 14 0 37 7 8 1 0 16 119

Total 0 0 0 0 0 17 199 31 0 247 142 4 59 0 205 23 54 3 0 80 532

*** BREAK ***

02:15 PM 0 0 0 0 0 2 41 7 0 50 30 0 13 0 43 6 37 1 0 44 137
02:30 PM 0 0 0 0 0 2 32 6 0 40 30 2 14 0 46 14 19 1 0 34 120
02:45 PM 0 0 0 0 0 6 50 13 0 69 29 0 10 0 39 6 28 5 0 39 147

Total 0 0 0 0 0 10 123 26 0 159 89 2 37 0 128 26 84 7 0 117 404

03:00 PM 0 0 0 0 0 12 52 12 0 76 64 9 37 0 110 7 28 7 0 42 228
03:15 PM 0 0 0 0 0 12 79 11 0 102 56 4 20 0 80 5 30 7 0 42 224
03:30 PM 0 0 0 0 0 5 80 10 0 95 47 2 19 0 68 18 83 3 0 104 267
03:45 PM 0 0 0 0 0 0 63 6 0 69 46 0 17 0 63 7 35 1 0 43 175

Total 0 0 0 0 0 29 274 39 0 342 213 15 93 0 321 37 176 18 0 231 894

04:00 PM 0 0 0 0 0 1 48 4 0 53 51 0 18 0 69 8 28 2 0 38 160

Palmer Engineering
400 Shoppers Drive

Winchester, KY, 40391



File Name : NB Ramps AM Inez
Site Code : 00000000
Start Date : 10/24/2023
Page No : 2

Groups Printed- Unshifted - Bank 2
645AM                  

From North
40                     

From East
645AM                  

From South
40                     

From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

04:15 PM 0 0 0 0 0 6 54 12 0 72 43 1 23 1 68 8 32 4 0 44 184
04:30 PM 0 0 0 0 0 6 67 6 0 79 30 0 16 0 46 12 33 6 0 51 176
04:45 PM 0 0 0 0 0 4 55 14 0 73 44 1 16 0 61 8 31 1 0 40 174

Total 0 0 0 0 0 17 224 36 0 277 168 2 73 1 244 36 124 13 0 173 694

05:00 PM 0 0 0 0 0 5 55 8 0 68 56 0 16 0 72 10 26 2 0 38 178
05:15 PM 0 0 0 0 0 2 58 13 0 73 45 1 23 0 69 8 27 1 2 38 180
05:30 PM 0 0 0 0 0 1 67 14 0 82 40 0 7 0 47 6 29 1 0 36 165
05:45 PM 0 0 0 0 0 4 52 8 0 64 45 0 18 0 63 6 31 1 0 38 165

Total 0 0 0 0 0 12 232 43 0 287 186 1 64 0 251 30 113 5 2 150 688

06:00 PM 0 0 0 0 0 0 48 8 0 56 42 1 8 0 51 7 31 2 0 40 147
06:15 PM 0 0 0 0 0 1 47 9 0 57 33 1 17 0 51 5 40 1 0 46 154

Grand Total 0 0 0 0 0 165 1366 247 0 1778 1087 59 457 1 1604 202 724 72 2 1000 4382

Apprch % 0 0 0 0  9.3 76.8 13.9 0  67.8 3.7 28.5 0.1  20.2 72.4 7.2 0.2   
Total % 0 0 0 0 0 3.8 31.2 5.6 0 40.6 24.8 1.3 10.4 0 36.6 4.6 16.5 1.6 0 22.8

Unshifted 0 0 0 0 0 154 1336 242 0 1732 1046 56 438 1 1541 197 706 66 2 971 4244
% Unshifted 0 0 0 0 0 93.3 97.8 98 0 97.4 96.2 94.9 95.8 100 96.1 97.5 97.5 91.7 100 97.1 96.9

Bank 2 0 0 0 0 0 11 30 5 0 46 41 3 19 0 63 5 18 6 0 29 138
% Bank 2 0 0 0 0 0 6.7 2.2 2 0 2.6 3.8 5.1 4.2 0 3.9 2.5 2.5 8.3 0 2.9 3.1

Palmer Engineering
400 Shoppers Drive
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File Name : NB Ramps AM Inez
Site Code : 00000000
Start Date : 10/24/2023
Page No : 3

645AM                  
From North

40                     
From East

645AM                  
From South

40                     
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 06:30 AM to 11:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 0 0 0 0 0 12 47 9 0 68 38 3 13 0 54 7 27 4 0 38 160
07:30 AM 0 0 0 0 0 29 44 21 0 94 55 7 26 0 88 10 23 6 0 39 221
07:45 AM 0 0 0 0 0 33 53 17 0 103 40 21 46 0 107 17 31 10 0 58 268

08:00 AM 0 0 0 0 0 8 42 16 0 66 52 2 18 0 72 7 18 0 0 25 163
Total Volume 0 0 0 0 0 82 186 63 0 331 185 33 103 0 321 41 99 20 0 160 812
% App. Total 0 0 0 0  24.8 56.2 19 0  57.6 10.3 32.1 0  25.6 61.9 12.5 0   

PHF .000 .000 .000 .000 .000 .621 .877 .750 .000 .803 .841 .393 .560 .000 .750 .603 .798 .500 .000 .690 .757
Unshifted 0 0 0 0 0 79 181 61 0 321 176 32 101 0 309 40 96 20 0 156 786

% Unshifted 0 0 0 0 0 96.3 97.3 96.8 0 97.0 95.1 97.0 98.1 0 96.3 97.6 97.0 100 0 97.5 96.8
Bank 2 0 0 0 0 0 3 5 2 0 10 9 1 2 0 12 1 3 0 0 4 26

% Bank 2 0 0 0 0 0 3.7 2.7 3.2 0 3.0 4.9 3.0 1.9 0 3.7 2.4 3.0 0 0 2.5 3.2

Peak Hour Analysis From 12:00 PM to 06:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 03:00 PM

03:00 PM 0 0 0 0 0 12 52 12 0 76 64 9 37 0 110 7 28 7 0 42 228
03:15 PM 0 0 0 0 0 12 79 11 0 102 56 4 20 0 80 5 30 7 0 42 224
03:30 PM 0 0 0 0 0 5 80 10 0 95 47 2 19 0 68 18 83 3 0 104 267

03:45 PM 0 0 0 0 0 0 63 6 0 69 46 0 17 0 63 7 35 1 0 43 175
Total Volume 0 0 0 0 0 29 274 39 0 342 213 15 93 0 321 37 176 18 0 231 894
% App. Total 0 0 0 0  8.5 80.1 11.4 0  66.4 4.7 29 0  16 76.2 7.8 0   

PHF .000 .000 .000 .000 .000 .604 .856 .813 .000 .838 .832 .417 .628 .000 .730 .514 .530 .643 .000 .555 .837
Unshifted 0 0 0 0 0 24 270 39 0 333 208 14 87 0 309 37 171 16 0 224 866

% Unshifted 0 0 0 0 0 82.8 98.5 100 0 97.4 97.7 93.3 93.5 0 96.3 100 97.2 88.9 0 97.0 96.9
Bank 2 0 0 0 0 0 5 4 0 0 9 5 1 6 0 12 0 5 2 0 7 28

% Bank 2 0 0 0 0 0 17.2 1.5 0 0 2.6 2.3 6.7 6.5 0 3.7 0 2.8 11.1 0 3.0 3.1

Palmer Engineering
400 Shoppers Drive

Winchester, KY, 40391



File Name : SB Ramps INEZ
Site Code : 00000000
Start Date : 10/23/2023
Page No : 1

Default Comments
Change These in The Preferences Window
Select File/Preference in the Main Scree
Then Click the Comments Tab

Groups Printed- Unshifted - Bank 2
645PM                  

From North
40                     

From East
645PM                  

From South
40                     

From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

06:30 AM 0 0 0 0 0 0 5 21 0 26 0 0 0 0 0 0 4 0 0 4 30
06:45 AM 0 0 0 0 0 0 10 17 0 27 0 0 0 0 0 2 9 0 0 11 38

Total 0 0 0 0 0 0 15 38 0 53 0 0 0 0 0 2 13 0 0 15 68

07:00 AM 0 0 0 0 0 0 8 33 0 41 0 0 0 0 0 1 13 0 0 14 55
07:15 AM 0 0 7 0 7 0 16 46 0 62 0 0 1 0 1 1 30 0 0 31 101
07:30 AM 4 0 14 0 18 0 27 49 0 76 0 0 0 0 0 3 31 0 0 34 128
07:45 AM 14 0 29 0 43 0 65 67 0 132 0 0 0 0 0 3 46 0 0 49 224

Total 18 0 50 0 68 0 116 195 0 311 0 0 1 0 1 8 120 0 0 128 508

08:00 AM 10 0 16 0 26 0 30 40 0 70 0 0 0 0 0 4 13 0 0 17 113
08:15 AM 1 0 1 0 2 0 35 32 0 67 0 0 0 0 0 4 15 0 0 19 88
08:30 AM 1 1 4 0 6 0 26 29 0 55 0 0 0 0 0 2 21 0 0 23 84
08:45 AM 0 0 2 0 2 0 34 37 0 71 0 0 0 0 0 3 15 0 0 18 91

Total 12 1 23 0 36 0 125 138 0 263 0 0 0 0 0 13 64 0 0 77 376

*** BREAK ***

02:00 PM 0 0 1 0 1 0 46 34 0 80 0 0 0 0 0 2 42 0 0 44 125
02:15 PM 1 0 2 0 3 0 24 35 0 59 0 0 0 0 0 0 44 0 0 44 106
02:30 PM 0 1 4 0 5 0 23 25 0 48 0 0 0 0 0 3 31 0 0 34 87
02:45 PM 1 0 2 0 3 0 29 31 0 60 0 0 0 0 0 9 39 0 0 48 111

Total 2 1 9 0 12 0 122 125 0 247 0 0 0 0 0 14 156 0 0 170 429

03:00 PM 3 0 2 0 5 0 49 41 0 90 0 0 0 0 0 6 40 0 0 46 141
03:15 PM 7 0 10 0 17 0 56 49 0 105 0 0 0 0 0 3 38 0 0 41 163
03:30 PM 57 0 56 0 113 0 52 45 0 97 0 0 0 0 0 5 54 0 0 59 269
03:45 PM 3 0 3 0 6 0 54 27 0 81 0 0 0 0 0 4 39 0 0 43 130

Total 70 0 71 0 141 0 211 162 0 373 0 0 0 0 0 18 171 0 0 189 703

Palmer Engineering
400 Shoppers Drive

Winchester, KY, 40391



File Name : SB Ramps INEZ
Site Code : 00000000
Start Date : 10/23/2023
Page No : 2

Groups Printed- Unshifted - Bank 2
645PM                  

From North
40                     

From East
645PM                  

From South
40                     

From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

04:00 PM 0 0 2 0 2 0 30 37 0 67 0 0 0 0 0 6 42 0 0 48 117
04:15 PM 1 0 5 0 6 0 38 40 0 78 0 0 0 0 0 5 36 0 0 41 125
04:30 PM 1 0 6 0 7 0 40 43 0 83 0 0 0 0 0 8 48 0 0 56 146
04:45 PM 2 0 5 0 7 0 46 26 0 72 0 0 0 0 0 4 39 0 0 43 122

Total 4 0 18 0 22 0 154 146 0 300 0 0 0 0 0 23 165 0 0 188 510

05:00 PM 1 0 3 0 4 0 32 40 0 72 0 0 0 0 0 5 40 0 0 45 121
05:15 PM 1 0 2 0 3 0 40 42 0 82 0 0 0 0 0 4 37 0 0 41 126
05:30 PM 2 0 1 0 3 0 43 31 0 74 0 0 0 0 0 8 38 0 0 46 123
05:45 PM 0 0 2 0 2 0 39 36 0 75 0 0 1 0 1 2 39 0 0 41 119

Total 4 0 8 0 12 0 154 149 0 303 0 0 1 0 1 19 154 0 0 173 489

06:00 PM 3 0 4 0 7 0 32 27 0 59 0 0 0 0 0 6 40 0 0 46 112
06:15 PM 6 0 2 0 8 0 35 30 0 65 0 0 2 0 2 7 45 0 0 52 127

Grand Total 119 2 185 0 306 0 964 1010 0 1974 0 0 4 0 4 110 928 0 0 1038 3322
Apprch % 38.9 0.7 60.5 0  0 48.8 51.2 0  0 0 100 0  10.6 89.4 0 0   

Total % 3.6 0.1 5.6 0 9.2 0 29 30.4 0 59.4 0 0 0.1 0 0.1 3.3 27.9 0 0 31.2
Unshifted 114 2 176 0 292 0 956 966 0 1922 0 0 4 0 4 109 912 0 0 1021 3239

% Unshifted 95.8 100 95.1 0 95.4 0 99.2 95.6 0 97.4 0 0 100 0 100 99.1 98.3 0 0 98.4 97.5
Bank 2 5 0 9 0 14 0 8 44 0 52 0 0 0 0 0 1 16 0 0 17 83

% Bank 2 4.2 0 4.9 0 4.6 0 0.8 4.4 0 2.6 0 0 0 0 0 0.9 1.7 0 0 1.6 2.5

Palmer Engineering
400 Shoppers Drive

Winchester, KY, 40391



File Name : SB Ramps INEZ
Site Code : 00000000
Start Date : 10/23/2023
Page No : 3

645PM                  
From North

40                     
From East

645PM                  
From South

40                     
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 06:30 AM to 11:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 0 0 7 0 7 0 16 46 0 62 0 0 1 0 1 1 30 0 0 31 101
07:30 AM 4 0 14 0 18 0 27 49 0 76 0 0 0 0 0 3 31 0 0 34 128
07:45 AM 14 0 29 0 43 0 65 67 0 132 0 0 0 0 0 3 46 0 0 49 224

08:00 AM 10 0 16 0 26 0 30 40 0 70 0 0 0 0 0 4 13 0 0 17 113
Total Volume 28 0 66 0 94 0 138 202 0 340 0 0 1 0 1 11 120 0 0 131 566
% App. Total 29.8 0 70.2 0  0 40.6 59.4 0  0 0 100 0  8.4 91.6 0 0   

PHF .500 .000 .569 .000 .547 .000 .531 .754 .000 .644 .000 .000 .250 .000 .250 .688 .652 .000 .000 .668 .632
Unshifted 26 0 65 0 91 0 136 196 0 332 0 0 1 0 1 10 119 0 0 129 553

% Unshifted 92.9 0 98.5 0 96.8 0 98.6 97.0 0 97.6 0 0 100 0 100 90.9 99.2 0 0 98.5 97.7
Bank 2 2 0 1 0 3 0 2 6 0 8 0 0 0 0 0 1 1 0 0 2 13

% Bank 2 7.1 0 1.5 0 3.2 0 1.4 3.0 0 2.4 0 0 0 0 0 9.1 0.8 0 0 1.5 2.3

Peak Hour Analysis From 12:00 PM to 06:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 03:00 PM

03:00 PM 3 0 2 0 5 0 49 41 0 90 0 0 0 0 0 6 40 0 0 46 141
03:15 PM 7 0 10 0 17 0 56 49 0 105 0 0 0 0 0 3 38 0 0 41 163
03:30 PM 57 0 56 0 113 0 52 45 0 97 0 0 0 0 0 5 54 0 0 59 269

03:45 PM 3 0 3 0 6 0 54 27 0 81 0 0 0 0 0 4 39 0 0 43 130
Total Volume 70 0 71 0 141 0 211 162 0 373 0 0 0 0 0 18 171 0 0 189 703
% App. Total 49.6 0 50.4 0  0 56.6 43.4 0  0 0 0 0  9.5 90.5 0 0   

PHF .307 .000 .317 .000 .312 .000 .942 .827 .000 .888 .000 .000 .000 .000 .000 .750 .792 .000 .000 .801 .653
Unshifted 67 0 66 0 133 0 210 151 0 361 0 0 0 0 0 18 169 0 0 187 681

% Unshifted 95.7 0 93.0 0 94.3 0 99.5 93.2 0 96.8 0 0 0 0 0 100 98.8 0 0 98.9 96.9
Bank 2 3 0 5 0 8 0 1 11 0 12 0 0 0 0 0 0 2 0 0 2 22

% Bank 2 4.3 0 7.0 0 5.7 0 0.5 6.8 0 3.2 0 0 0 0 0 0 1.2 0 0 1.1 3.1

Palmer Engineering
400 Shoppers Drive

Winchester, KY, 40391



File Name : High School Entrance Inez
Site Code : 00000000
Start Date : 10/24/2023
Page No : 1

Default Comments
Change These in The Preferences Window
Select File/Preference in the Main Scree
Then Click the Comments Tab

Groups Printed- Unshifted - Bank 2
HOLAM                  

From North
645                    

From East
HOLAM                  

From South
645                    

From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

06:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2 2
06:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 4 4

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 6 6

07:00 AM 2 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 7 0 7 9
07:15 AM 13 0 0 0 13 0 0 0 0 0 0 0 0 0 0 0 0 40 0 40 53
07:30 AM 37 0 0 0 37 0 0 0 0 0 0 0 0 0 0 0 0 65 0 65 102
07:45 AM 72 0 0 0 72 0 0 0 0 0 0 0 0 0 0 0 0 140 0 140 212

Total 124 0 0 0 124 0 0 0 0 0 0 0 0 0 0 0 0 252 0 252 376

08:00 AM 26 0 0 0 26 0 0 0 0 0 0 0 0 0 0 0 0 16 0 16 42
08:15 AM 6 0 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 9 0 9 15
08:30 AM 4 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 6 0 6 10
08:45 AM 4 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2 6

Total 40 0 0 0 40 0 0 0 0 0 0 0 0 0 0 0 0 33 0 33 73

*** BREAK ***

02:15 PM 4 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 4 0 4 8
02:30 PM 6 0 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 7 0 7 13
02:45 PM 4 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 8 0 8 12

Total 14 0 0 0 14 0 0 0 0 0 0 0 0 0 0 0 0 19 0 19 33

03:00 PM 11 0 0 0 11 0 0 0 0 0 0 0 0 0 0 0 0 39 0 39 50
03:15 PM 33 0 0 0 33 0 0 0 0 0 0 0 0 0 0 0 0 39 0 39 72
03:30 PM 145 0 0 0 145 0 0 0 0 0 0 0 0 0 0 0 0 19 0 19 164
03:45 PM 11 0 0 0 11 0 0 0 0 0 0 0 0 0 0 0 0 3 0 3 14

Total 200 0 0 0 200 0 0 0 0 0 0 0 0 0 0 0 0 100 0 100 300

04:00 PM 6 0 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 5 0 5 11

Palmer Engineering
400 Shoppers Drive

Winchester, KY, 40391



File Name : High School Entrance Inez
Site Code : 00000000
Start Date : 10/24/2023
Page No : 2

Groups Printed- Unshifted - Bank 2
HOLAM                  

From North
645                    

From East
HOLAM                  

From South
645                    

From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

04:15 PM 8 0 0 0 8 0 0 0 0 0 0 0 0 0 0 0 0 12 0 12 20
04:30 PM 7 0 0 0 7 0 0 0 0 0 0 0 0 0 0 0 0 14 0 14 21
04:45 PM 6 0 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 13 0 13 19

Total 27 0 0 0 27 0 0 0 0 0 0 0 0 0 0 0 0 44 0 44 71

05:00 PM 3 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 7 0 7 10
05:15 PM 4 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 4 0 4 8
05:30 PM 5 0 0 0 5 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2 7
05:45 PM 4 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 7 0 7 11

Total 16 0 0 0 16 0 0 0 0 0 0 0 0 0 0 0 0 20 0 20 36

06:00 PM 13 0 0 0 13 0 0 0 0 0 0 0 0 0 0 0 0 4 0 4 17
06:15 PM 12 0 0 0 12 0 0 0 0 0 0 0 0 0 0 0 0 4 0 4 16

Grand Total 446 0 0 0 446 0 0 0 0 0 0 0 0 0 0 0 0 482 0 482 928
Apprch % 100 0 0 0  0 0 0 0  0 0 0 0  0 0 100 0   

Total % 48.1 0 0 0 48.1 0 0 0 0 0 0 0 0 0 0 0 0 51.9 0 51.9
Unshifted 427 0 0 0 427 0 0 0 0 0 0 0 0 0 0 0 0 455 0 455 882

% Unshifted 95.7 0 0 0 95.7 0 0 0 0 0 0 0 0 0 0 0 0 94.4 0 94.4 95
Bank 2 19 0 0 0 19 0 0 0 0 0 0 0 0 0 0 0 0 27 0 27 46

% Bank 2 4.3 0 0 0 4.3 0 0 0 0 0 0 0 0 0 0 0 0 5.6 0 5.6 5

Palmer Engineering
400 Shoppers Drive

Winchester, KY, 40391



File Name : High School Entrance Inez
Site Code : 00000000
Start Date : 10/24/2023
Page No : 3

HOLAM                  
From North

645                    
From East

HOLAM                  
From South

645                    
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 06:30 AM to 11:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 13 0 0 0 13 0 0 0 0 0 0 0 0 0 0 0 0 40 0 40 53
07:30 AM 37 0 0 0 37 0 0 0 0 0 0 0 0 0 0 0 0 65 0 65 102
07:45 AM 72 0 0 0 72 0 0 0 0 0 0 0 0 0 0 0 0 140 0 140 212

08:00 AM 26 0 0 0 26 0 0 0 0 0 0 0 0 0 0 0 0 16 0 16 42
Total Volume 148 0 0 0 148 0 0 0 0 0 0 0 0 0 0 0 0 261 0 261 409
% App. Total 100 0 0 0  0 0 0 0  0 0 0 0  0 0 100 0   

PHF .514 .000 .000 .000 .514 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .466 .000 .466 .482
Unshifted 145 0 0 0 145 0 0 0 0 0 0 0 0 0 0 0 0 252 0 252 397

% Unshifted 98.0 0 0 0 98.0 0 0 0 0 0 0 0 0 0 0 0 0 96.6 0 96.6 97.1
Bank 2 3 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 9 0 9 12

% Bank 2 2.0 0 0 0 2.0 0 0 0 0 0 0 0 0 0 0 0 0 3.4 0 3.4 2.9

Peak Hour Analysis From 12:00 PM to 06:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 03:00 PM

03:00 PM 11 0 0 0 11 0 0 0 0 0 0 0 0 0 0 0 0 39 0 39 50
03:15 PM 33 0 0 0 33 0 0 0 0 0 0 0 0 0 0 0 0 39 0 39 72
03:30 PM 145 0 0 0 145 0 0 0 0 0 0 0 0 0 0 0 0 19 0 19 164

03:45 PM 11 0 0 0 11 0 0 0 0 0 0 0 0 0 0 0 0 3 0 3 14
Total Volume 200 0 0 0 200 0 0 0 0 0 0 0 0 0 0 0 0 100 0 100 300
% App. Total 100 0 0 0  0 0 0 0  0 0 0 0  0 0 100 0   

PHF .345 .000 .000 .000 .345 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .641 .000 .641 .457
Unshifted 187 0 0 0 187 0 0 0 0 0 0 0 0 0 0 0 0 89 0 89 276

% Unshifted 93.5 0 0 0 93.5 0 0 0 0 0 0 0 0 0 0 0 0 89.0 0 89.0 92.0
Bank 2 13 0 0 0 13 0 0 0 0 0 0 0 0 0 0 0 0 11 0 11 24

% Bank 2 6.5 0 0 0 6.5 0 0 0 0 0 0 0 0 0 0 0 0 11.0 0 11.0 8.0

Palmer Engineering
400 Shoppers Drive

Winchester, KY, 40391
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supervision and that I am a Professional Engineer registered in the State of Kentucky and have 
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Study Requirements and in accordance with engineering standards of practice. The results presented 
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the assumptions and methodologies presented in this report.  
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INTRODUCTION 
 
This traffic study was undertaken to assess the traffic impact of a proposed development 
in Martin County, Kentucky, in the City of Inez.  The development will be located along 
the west side of KY 645 adjacent to Martin County High School.  The vicinity map (Map 
1) displays the location of the proposed development and study area.    
 

 
Intersection of KY 645E at Hollybush Road 

 
The proposed development is a new elementary school. This traffic impact study 
included 3 existing intersections:  

 The intersection of KY 645 at Hollybush Road 
 The signalized intersection of KY 645 Northbound ramp at KY 40 
 The two-way stop controlled intersection of KY 645 Southbound ramp at KY 40 

 
          Intersection of KY 645 Southbound Ramp at KY 40 
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Map 1. Vicinity Map 
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EXISTING CONDITIONS 
 
Regional and Local Access 
 
Blacklog Road (KY 40) and KY 645 will provide local and regional access to the 
proposed development. A brief description of the surrounding roadways follows: 
 
Blacklog Road (KY 40) – Blacklog Road is a minor arterial that provides local and 
regional access to the proposed development. Blacklog Road generally runs in an east-
west direction in the study area. Lane widths measure approximately 12 feet. In the 
vicinity of the project site, this road consists of one thru lane in each direction. The 
existing speed limit is posted at 35 mph. 
 
KY 645 – KY 645 is a rural minor arterial that provides local and regional access to the 
proposed development. KY 645 generally runs in a north-south direction. Lane widths 
measure approximately 12 feet with a concrete median barrier separating the two 
directions. In the vicinity of the project site, this road consists of two thru lane in each 
direction. The current speed limit along KY 645 is 55 mph.  
 
 
LEVEL OF SERVICE AND DELAY 
 
Level of Service (LOS) was used as the measure of effectiveness for each lane and 
turning movement.  According to the Highway Capacity Manual, the level of service is 
defined in terms of delay (See Tables 1 and 2).  Delay results in driver discomfort, 
frustration, fuel consumption, and lost travel time.  Delay is caused by a number of 
factors including traffic signal timing, geometrics, traffic congestion, and accidents at an 
intersection.    Level of Service is based on a grade scale from A to F with A being 
excellent and F being failure.  A Level of Service C is desirable, and D is acceptable in an 
urban setting.   
  
Table 1 – Unsignalized Intersections 
  Level of Service   Delay (Seconds per Vehicle) 
   A     <=10 
   B     >10 and <=15 
   C     >15 and <=25 
   D     >25 and <=35 
   E     >35 and <=50 
   F     >50 

 

Table 2 – Signalized Intersections 
  Level of Service   Delay (Seconds per Vehicle) 
   A     <=10 
   B     >10 and <=20 
   C     >20 and <=35 
   D     >35 and <=55 
   E     >55 and <=80 
   F     >80 
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Base Traffic Volumes (existing condition) 
Manual traffic counts were taken at the following intersections from 6:30 AM to 9:00 
AM and 2:15 PM to 6:30 PM on October 24, 2023: 

 KY 645 and Hollybush Road 
 KY 645 Southbound ramp and KY 40 
 KY 645 Northbound ramp and KY 40 

All traffic volumes can be found in the Appendix.  
 
Background Traffic Volumes 
The assumed completion date for the proposed development is during 2024. The KYTC 
historic traffic volumes along KY 645 (KYTC count station 080778) shows no growth in 
nine years between 2021 and 2012. Traffic counts along Blacklog Road (Count Station 
080750) reveals that traffic along Blacklog Road has seen no growth in nine years 
between 2017 and 2008. The count performed in 2020 was not considered due to the 
effects of the COVID-19 pandemic. 
 
METHODOLOGY 
 
Level of Service, delay, and queue length were measures of effectiveness analyzed using 
the HCS2023 software. 
 
Trips were generated for the proposed development and then distributed to the roadway 
system based on the existing traffic patterns and engineering judgment.  For the analysis, 
the study uses traffic volumes from the current year, as well as a build out year. The 
assigned volumes from the proposed development and the background traffic volumes 
combined to produce the total proposed traffic volumes for existing and build out 
conditions.  HCS2023 was used to analyze the roadway network for existing and 
proposed conditions in both the current year and build year (2024). The 2023/2024 
background, level-of-service, and vehicle delay can be found in the Appendix along with 
2024 no build (Fig 1) and 2024 build (Fig 6) traffic volumes.  
 
TRIP GENERATION AND PROJECTED TRAFFIC VOLUMES 
 
Trip estimates for the proposed development are based upon information provided in the 
Trip Generation, 11th Edition, a nationally recognized resource of trip generation rates 
published by the Institute of Transportation Engineers (ITE). 
 
SITE TRIP GENERATION 
The proposed site will consist of an elementary school. Table 3 provides the land use for 
the site, the ITE land use classification, average rates, and trips generated by the 
development. The approximate student count was provided by Martin County Schools. 
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ITE Average

Code Land Use Student 
Count Rate AM Peak In % Out %

520 Elementary School 550 0.75 413 223 54% 190 46%

413 223 190

ITE Average

Code Land Use Student 
Count Rate PM Peak In % Out %

520 Elementary School 550 0.45 248 114 46% 134 54%

248 114 134

Martin County Proposed Development Trip Generation Tables

 
 

Table 3 - Trip Generation Table 
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Map 2. Development Location 

DEVELOPMENT LOCATION 

KY 645 

HOLLYBUSH RD 
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TRIP DISTRIBUTION 
 
The following is the distribution assumed for the proposed development.  
 
Distribution 
From the West via KY 40                  (20%) AM,    30% PM 
From the East via KY 40    (50%) AM,    55% PM  
From the South via KY 645   (25%) AM,     10% PM 
From the South via KY 908    (5%) AM,      5% PM 
 
 
LEVEL OF SERVICE AND DELAY ANALYSIS 
 
All intersection traffic volumes, vehicle delay, and level of service information can be 
found in the Appendix.  The 2024 base traffic volume information will be the focus upon 
comparisons between the projected background traffic and the proposed traffic volumes.  
The 2024 No-Build volumes would exist on the roadway system in the absence of the 
proposed development and the 2024 Build Volumes are the volumes with the proposed 
development(s) included.   
 
The No-Build Scenario analysis assumes that no proposed improvements to the roadway 
system have been implemented.  This would be the case assuming the proposed 
development was not built. 
     
 
INTERSECTION ANALYSIS 
 
2024 No Build Analysis  
The two-way stop controlled intersection of KY 645 southbound ramp at KY 40 has 
individual turning movements that operate as a LOS “F” during the peak hours. The 
southbound left movement operates as a LOS “F” during the AM and PM peak hours. All 
other movements operate as a LOS “B” or better during the AM and PM peak hours. The 
queue analysis determined that the southbound turn lane experiences the longest queue 
length. 
 
The intersection of KY 645 southbound ramp and KY 40 was also analyzed as an all-way 
stop controlled intersection and as a signalized intersection. The all-way stop controlled 
intersection operates at a LOS “B” during the AM and PM peak hour. All individual 
movements operate at a LOS “B” or better during both peak hours. The queue analysis 
determined that the longest queue length during the AM and PM peak hours was 3 
vehicles. The HCS analysis of the signalized intersection of KY 645 southbound ramps 
and KY 40 revealed that the intersection operates at a LOS “B” during both peak hours. 
All individual movements operate at a LOS “B” or better during the AM and PM peak 
hour. The eastbound movement during the PM peak hour has the longest queue length, 4 
vehicles. 
 
All movements at the intersection of KY 645 and Hollybush Road operate as a LOS “B” 
or better during the AM and PM peak hours. The queue analysis determined that the 
eastbound left turning lane has the longest queue, consisting of 3 vehicles. 
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The signalized intersection of KY 645 northbound ramp and KY 40 operates at a LOS 
“B” during both peak hours. All individual turning movements operate at a LOS “B” or 
better during the AM and PM peak hours.  
 
2024 Build Analysis  
The HCS analysis revealed that the LOS throughout the roadway network degraded in the 
2024 build scenario due to the increase in traffic. The queue analysis shows that several 
movements have significant increases in queue lengths. 
 
The individual movements of the two-way stop controlled intersection of KY 645 
southbound ramp and KY 40 continue to operate at the same LOS with significant impact 
to delay. The southbound left turning movement continues to operate at a LOS “F” 
during both peak hours. The queue analysis determined that queue length increases by 18 
vehicles during the AM peak hour and 13 vehicles during the PM peak hour. 
 
If the intersection of KY 40 and the KY 645 southbound ramps were converted to an all-
way stop controlled intersection then the intersection degrades from a LOS “B” to a LOS 
“C” during the AM and PM peak hours. The eastbound through, westbound left, and 
southbound left movements degrade from a LOS “B” to a LOS “C” during the AM and 
PM peak hours. The southbound right movement degrades from a LOS “A” to a LOS “B” 
during the AM and PM peak hour. The westbound through movement degrades from a 
LOS “B” to a LOS “C” during the PM peak hour. The southbound left and eastbound 
through movement had the largest queue length growth, resulting in 2 additional vehicles 
during both peak hours.   
 
If the intersection of KY 40 and the southbound ramps were converted to a signalized 
intersection then the intersection continues to operate at a LOS “B” during both peak 
hours. The westbound left movement degrades from a LOS “A” to a LOS “B” during the 
AM and PM peak hour. The queue analysis revealed that the largest growth in queue 
length was during the AM peak hour and was 4 vehicles.  
 
The analysis determined that all individual movements degrade at the intersection of KY 
645 and Hollybush Road. The southbound right turning movement degrades from a LOS 
“B” to a LOS “C” during the AM and PM peak hours. The eastbound left movement 
degrades from a LOS “B” to a LOS “D” during the AM peak hour and from a LOS “A” 
to a LOS “B” during the PM peak hour. The eastbound left turn lane experiences the 
largest increase in queue length, 10 vehicles.  
 
The signalized intersection of KY 645 northbound ramp and KY 40 continues to operate 
at a LOS “B” during AM and PM peak hours. No individual movements continue to 
operate at the same LOS as the no build condition. The eastbound and westbound through 
movements experience the largest increase in queue length during the AM peak hour, 
resulting in 2 additional vehicles.    
 
The proposed intersection of Hollybush Road and the entrance into the elementary school 
was analyzed as a roundabout and a two-way stop controlled intersection. The 
roundabout operates at a LOS “B” during the AM peak and at a LOS “A” during the PM 
peak. All individual movements operate at a LOS “B” or better during the AM and PM 
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peak hours. The queue analysis revealed that the AM peak westbound movement had the 
longest queue length, consisting of 8 vehicles. The two-way stop controlled intersection 
analysis revealed that some individual movements operate at a LOS “F”. The southbound 
left movement operates at a LOS “F” during the AM peak hour. All movements operate 
at a LOS “D” or better during the PM peak hour. The AM peak southbound left 
movement has a queue length of 17 vehicles.  
 

AM PEAK Total

INTERSECTION LT TH RT LT TH RT LT TH RT LT TH RT Intersection
KY 645 @ Hollybush 11/B 11/B

SB Ramp @ KY 40 (TWSC) 9/A 67/ F 10/B

SB Ramp @ KY 40 (AWSC) 14/B 10/B 11/B 9/A 12/B

SB Ramp @ KY 40 (Signal) 9/A 5/A 17/B 16/B 10/B

NB Ramp @ KY 40 11/B 13/B 9/A 16/B 14/B

AM PEAK Total

INTERSECTION LT TH RT LT TH RT LT TH RT LT TH RT Intersection
KY 645 @ Hollybush 25/D 21/C

SB Ramp @ KY 40 (TWSC) 9/A 530/ F 10/B

SB Ramp @ KY 40 (AWSC) 19/C 13/B 18/C 10/B 16/C

SB Ramp @ KY 40 (Signal) 11/B 6/A 19/B 16/B 15/B

NB Ramp @ KY 40 11/B 13/B 9/A 18/B 15/B

Hollybush Rd @ Entrance (TWSC) 150/ F

Hollybush Rd @ Entrance (Roundabout) 8/A 14/B 13/B 13/B

15/C

20/B

16/B 18/B

10/B

2024 BUILD (Delay in sec/LOS)
Eastbound Westbound Northbound Southbound

15/B

15/B 15/B

2024 NO BUILD (Delay in sec/LOS)
Eastbound Westbound Northbound Southbound

11/B

 
Table 4.  2024 AM Level of Service Summary 

 

PM PEAK Total

INTERSECTION LT TH RT LT TH RT LT TH RT LT TH RT Intersection
KY 645 @ Hollybush 9/A 13/B

SB Ramp @ KY 40 (TWSC) 9/A 78/ F 11/B

SB Ramp @ KY 40 (AWSC) 14/B 14/B 12/B 10/A 13/B

SB Ramp @ KY 40 (Signal) 9/A 6/A 16/B 17/B 11/B

NB Ramp @ KY 40 11/B 12/B 9/A 17/B 14/B

PM PEAK Total

INTERSECTION LT TH RT LT TH RT LT TH RT LT TH RT Intersection
KY 645 @ Hollybush 11/B 23/C

SB Ramp @ KY 40 (TWSC) 9/A 416/ F 12/B

SB Ramp @ KY 40 (AWSC) 16/C 18/C 17/C 12/B 17/C

SB Ramp @ KY 40 (Signal) 11/B 7/A 19/B 17/B 14/B

NB Ramp @ KY 40 11/B 13/B 9/A 18/B 14/B

Hollybush Rd @ Entrance (TWSC) 29/D

Hollybush Rd @ Entrance (Roundabout) 9/A 6/A 6/A 7/A

19/C

19/B

15/B 16/B

8/A

16/B

14/B 14/B

2024 BUILD (Delay in sec/LOS)
Eastbound Westbound Northbound Southbound

2024 NO BUILD (Delay in sec/LOS)
Eastbound Westbound Northbound Southbound

13/B

 
Table 5.  2024 PM Level of Service Summary 
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AM PEAK

INTERSECTION LT TH RT LT TH RT LT TH RT LT TH RT
KY 645 @ Hollybush 3 2

SB Ramp @ KY 40 (TWSC) 1 4 0

SB Ramp @ KY 40 (AWSC) 3 1 1 0

SB Ramp @ KY 40 (Signal) 2 1 1 1

NB Ramp @ KY 40 0 1 1 2

AM PEAK

INTERSECTION LT TH RT LT TH RT LT TH RT LT TH RT
KY 645 @ Hollybush 13 8

SB Ramp @ KY 40 (TWSC) 1 22 0

SB Ramp @ KY 40 (AWSC) 4 2 3 1

SB Ramp @ KY 40 (Signal) 3 2 5 2

NB Ramp @ KY 40 0 3 1 3

Hollybush Rd @ Entrance (TWSC) 17

Hollybush Rd @ Entrance (Roundabout) 2 8 3

3

5

6 3

0

1

3

4 2

2024 BUILD  (95th Percentile Queue in Veh/Lane)
Eastbound Westbound Northbound Southbound

2024 NO BUILD (95th Percentile Queue in Veh/Lane)
Eastbound Westbound Northbound Southbound

 
Table 6.  2024 AM Queue Summary 

 
 

 

PM PEAK

INTERSECTION LT TH RT LT TH RT LT TH RT LT TH RT
KY 645 @ Hollybush 1 3

SB Ramp @ KY 40 (TWSC) 1 4 1

SB Ramp @ KY 40 (AWSC) 2 3 1 1

SB Ramp @ KY 40 (Signal) 2 2 2 2

NB Ramp @ KY 40 0 2 0 3

PM PEAK

INTERSECTION LT TH RT LT TH RT LT TH RT LT TH RT
KY 645 @ Hollybush 2 9

SB Ramp @ KY 40 (TWSC) 1 17 1

SB Ramp @ KY 40 (AWSC) 3 4 3 1

SB Ramp @ KY 40 (Signal) 2 2 4 3

NB Ramp @ KY 40 0 3 0 3

Hollybush Rd @ Entrance (TWSC) 5

Hollybush Rd @ Entrance (Roundabout) 2 2 1

4

5

5 2

0

4

4 2

2024 BUILD  (95th Percentile Queue in Veh/Lane)
Eastbound Westbound Northbound Southbound

2024 NO BUILD (95th Percentile Queue in Veh/Lane)
Eastbound Westbound Northbound Southbound

2

 
Table 7.  2024 PM Queue Summary 
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ADDITIONAL STUDY ITEMS 
 
Turn Lane Analysis 
The proposed intersection of Hollybush Road and the elementary school entrance was 
analyzed to determine if a right turn lane along Hollybush Road was needed. The analysis 
did not reveal a need for the turn lane. The turn lane warrants can be found in the 
Appendix of this report. Although a right turn lane along Hollybush Road is not 
warranted, traffic will operate more efficiently with the turn lane as high school traffic 
will be less impacted by elementary school traffic.  
 
Sight Distance Analysis 
All approaches provide for adequate sight distance that exceeds the required 
AASHTO/KYTC standards for the sight distance along the analyzed routes at their 
existing design speeds.  Vehicles entering the roadway can see adequate distance to enter 
the roadway safely, provided they are given appropriate gap spacing. 
 
 
CONCLUSIONS AND RECOMMENDATIONS 
 
KY 645 and KY 40 are corridors that will provide access to Martin County High School 
and the proposed elementary school. Hollybush Road currently has two lanes and directly 
enters the high school. With the addition of the elementary school, an entrance will be 
constructed connecting to Hollybush Road. This intersection of the new entrance and 
Hollybush Road will carry the existing high school traffic and the future trips for the 
elementary school.  
 
Based on traffic analysis the roadway network experiences some degree of degrading 
with the addition of the elementary school. The intersection of KY 645 and Hollybush 
Road had movements degrade from a LOS “B” to a LOS “C” during the AM peak hour, 
but the intersection still operates at a desirable LOS. All other intersections continued to 
operate at the existing LOS with the addition of the elementary school.  
 
The Hollybush Road and elementary school entrance intersection was analyzed as a two-
way stop controlled intersection and as a roundabout using HCS. The AM peak LOS for 
the two-way stop controlled intersection operated at a lower LOS than the PM peak. The 
southbound left movement operates at a LOS “F” in the AM peak and at a LOS “C” in 
the PM peak. The roundabout analysis for the AM peak revealed that the intersection 
would operate at a LOS “B”. The PM peak would operate at a LOS “A”.  
 
The intersection of KY 645 southbound ramp and KY 40 southbound left turning 
movement does not operate at an acceptable LOS. The HCS analysis of the intersection 
revealed that the southbound left movement currently operates at a LOS “F” during both 
peak hours and experiences significant degrading when the elementary school is 
complete. The intersection was analyzed as an all-way stop controlled intersection and as 
a signalized intersection and will operate under acceptable conditions, LOS “C” or better, 
for existing and build conditions, with either improvement options. 
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The turn lane analysis determined that no additional turn lanes are warranted and the 
sight distance analysis determined that traffic has adequate sight distance to safely enter 
the road at the design speed. 
 
Based on the analysis it is recommended that the intersection of KY 40 and KY 645 
southbound ramps be converted from a two-way stop controlled intersection to either an 
all-way stop controlled intersection or signalized intersection coordinated with the 
existing signal at the KY 645 northbound ramps. Additionally, it is recommended that 
consideration be given at the new access point along Hollybush Road to ensure traffic 
does not conflict between the high school and new elementary school. This can be 
accomplished through a roundabout/traffic circle, a traffic guard, or ensuring the start and 
end times for the schools do not overlap. A right turn lane along Hollybush Road will 
allow traffic to operate more efficiently, limiting the impact elementary school traffic will 
have on high school traffic. With these recommendations the roadway network will 
operate under acceptable conditions.  
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Map 3. Recommendation Locations 
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Right Turn Volume (vph) 223 Speed Limit (mph) 35

Advancing Volume (vph) 484

Right Turn Lane Warrants 
Hollybush Rd; 2023 BUILD AM

Input Fields

Note: This spreadsheet is intended to supplement the guidance provided in the Auxiliary Turn Lane policy 
outlined in the KYTC Highway Design Manual.  This policy should be fully reviewed and understood prior 
to using this application. 
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Right Turn Volume (vph) 114 Speed Limit (mph) 35

Advancing Volume (vph) 214

Right Turn Lane Warrants 
Hollybush Rd; 2023 BUILD PM

Input Fields

Note: This spreadsheet is intended to supplement the guidance provided in the Auxiliary Turn Lane policy 
outlined in the KYTC Highway Design Manual.  This policy should be fully reviewed and understood prior 
to using this application. 
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Turn Volume 223 Calculated Turn Lane Length (ft)

Speed Limit 35 Desirable 225

Cycle Length 60 Minimum 200

(Enter 0 for Uncontrolled, 60 for Stop 

Controlled)

Approach Percent Grade (G) 1
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HCS Signalized Intersection Results Summary

General Information Intersection Information
Agency PEC Duration, h 0.250
Analyst BH Analysis Date Nov 1, 2023 Area Type Other
Jurisdiction PHF 0.76
Urban Street KY 40

Time Period AM 
Analysis Year 2024 Analysis Period 1> 7:00

Intersection KY 40 @ NB Ramp/KY … File Name NB Ramp @ KY 40 AM 2024 No Build.xus
Project Description No Build

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v ), veh/h 20 99 41 63 186 82 103 33 185

Signal Information

Green
Yellow
Red

1.7 1.3 8.3 7.5 0.0 0.0
5.0 0.0 3.6 5.0 0.0 0.0
1.6 0.0 2.5 1.6 0.0 0.0

Cycle, s 38.1 Reference Phase 2
Offset, s 0 Reference Point End
Uncoordinated Yes Simult. Gap E/W On
Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 5 2 1 6 4
Case Number 1.1 3.0 1.1 4.0 11.0
Phase Duration, s 8.3 14.4 9.6 15.7 14.1
Change Period, ( Y+R c ), s 6.6 6.1 5.5 6.1 6.6
Max Allow Headway ( MAH ), s 4.3 3.6 4.3 3.6 4.4
Queue Clearance Time ( g s ), s 2.4 4.3 3.3 8.4 6.1
Green Extension Time ( g e ), s 0.1 1.2 0.3 1.2 1.5
Phase Call Probability 0.24 1.00 0.58 1.00 0.98
Max Out Probability 0.00 0.00 0.00 0.01 0.00

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 7 4 14
Adjusted Flow Rate ( v ), veh/h 26 130 41 83 326 179 183
Adjusted Saturation Flow Rate ( s ), veh/h/ln 1810 1856 1767 1776 1788 1547
Queue Service Time ( g s ), s 0.4 2.3 1.3 6.4 3.4 4.1
Cycle Queue Clearance Time ( g c ), s 0.4 2.3 1.3 6.4 3.4 4.1
Green Ratio ( g/C ) 0.26 0.22 0.33 0.25 0.20 0.20
Capacity ( c ), veh/h 305 405 581 448 352 304
Volume-to-Capacity Ratio ( X ) 0.086 0.322 0.143 0.728 0.509 0.601
Back of Queue ( Q ), ft/ln ( 95 th percentile) 6.1 35.3 16.9 98.7 55 60.5
Back of Queue ( Q ), veh/ln ( 95 th percentile) 0.2 1.4 0.7 3.9 2.2 2.3
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.08 0.00 0.09 0.00 0.00 0.60
Uniform Delay ( d 1 ), s/veh 11.2 12.5 9.2 13.1 13.7 14.0
Incremental Delay ( d 2 ), s/veh 0.1 0.3 0.1 1.7 1.2 2.1
Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay ( d ), s/veh 11.3 12.9 0.0 9.3 14.8 14.9 16.0
Level of Service (LOS) B B A A B B B
Approach Delay, s/veh / LOS 10.0 B 13.7 B 15.5 B 0.0
Intersection Delay, s/veh / LOS 13.6 B

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 1.96 B 1.38 A 1.94 B 2.12 B
Bicycle LOS Score / LOS 0.81 A 1.16 A 1.08 A

Copyright © 2023 University of Florida, All Rights Reserved. HCS™ Streets Version 2023 Generated: 11/9/2023 10:09:50 AM



HCS Signalized Intersection Results Summary

General Information Intersection Information
Agency PEC Duration, h 0.250
Analyst BH Analysis Date Nov 1, 2023 Area Type Other
Jurisdiction PHF 0.84
Urban Street KY 40

Time Period PM 
Analysis Year 2024 Analysis Period 1> 7:00

Intersection KY 40 @ NB Ramp/KY … File Name NB Ramp @ KY 40 PM 2024 No Build.xus
Project Description No Build

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v ), veh/h 18 176 37 39 274 29 93 15 213

Signal Information

Green
Yellow
Red

1.4 0.2 9.9 7.4 0.0 0.0
5.0 0.0 3.6 5.0 0.0 0.0
1.6 0.0 2.5 1.6 0.0 0.0

Cycle, s 38.3 Reference Phase 2
Offset, s 0 Reference Point End
Uncoordinated Yes Simult. Gap E/W On
Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 5 2 1 6 4
Case Number 1.1 3.0 1.1 4.0 11.0
Phase Duration, s 8.0 16.0 8.2 16.2 14.0
Change Period, ( Y+R c ), s 6.6 6.1 5.5 6.1 6.6
Max Allow Headway ( MAH ), s 4.3 3.5 4.3 3.5 4.5
Queue Clearance Time ( g s ), s 2.3 5.6 2.7 8.7 6.3
Green Extension Time ( g e ), s 0.1 1.5 0.2 1.4 1.3
Phase Call Probability 0.20 1.00 0.39 1.00 0.97
Max Out Probability 0.00 0.00 0.00 0.01 0.00

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 7 4 14
Adjusted Flow Rate ( v ), veh/h 21 210 33 46 352 129 190
Adjusted Saturation Flow Rate ( s ), veh/h/ln 1810 1856 1767 1831 1779 1547
Queue Service Time ( g s ), s 0.3 3.6 0.7 6.7 2.4 4.3
Cycle Queue Clearance Time ( g c ), s 0.3 3.6 0.7 6.7 2.4 4.3
Green Ratio ( g/C ) 0.30 0.26 0.33 0.26 0.19 0.19
Capacity ( c ), veh/h 296 481 508 485 346 301
Volume-to-Capacity Ratio ( X ) 0.072 0.436 0.091 0.727 0.371 0.632
Back of Queue ( Q ), ft/ln ( 95 th percentile) 4.6 55.1 9.3 104.9 38.2 64.8
Back of Queue ( Q ), veh/ln ( 95 th percentile) 0.2 2.2 0.4 4.1 1.5 2.5
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.06 0.00 0.05 0.00 0.00 0.65
Uniform Delay ( d 1 ), s/veh 10.6 11.9 9.0 12.8 13.4 14.2
Incremental Delay ( d 2 ), s/veh 0.1 0.5 0.1 1.6 0.7 2.4
Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay ( d ), s/veh 10.7 12.3 0.0 9.1 14.4 14.1 16.6
Level of Service (LOS) B B A A B B B
Approach Delay, s/veh / LOS 10.6 B 13.8 B 15.6 B 0.0
Intersection Delay, s/veh / LOS 13.5 B

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 1.97 B 1.37 A 1.93 B 2.12 B
Bicycle LOS Score / LOS 0.92 A 1.15 A 1.01 A

Copyright © 2023 University of Florida, All Rights Reserved. HCS™ Streets Version 2023 Generated: 11/9/2023 10:10:32 AM



HCS Two-Way Stop-Control Report
General Information Site Information

Analyst BH Intersection SB RAMP @ KY 40
Agency/Co. PEC Jurisdiction
Date Performed 10/31/2023 East/West Street KY 40
Analysis Year 2024 North/South Street KY 645 SB RAMP
Time Analyzed AM Peak Hour Factor 0.63
Intersection Orientation East-West Analysis Time Period (hrs) 0.25
Project Description NO BUILD

Lanes

Major Street: East-West

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement U L T R U L T R U L T R U L T R
Priority 1U 1 2 3 4U 4 5 6 7 8 9 10 11 12
Number of Lanes 0 0 1 0 0 1 1 0 0 0 0 1 0 1
Configuration TR L T L R
Volume (veh/h) 120 11 202 138 66 28
Percent Heavy Vehicles (%) 3 2 7
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized No
Median Type | Storage Undivided

Critical and Follow-up Headways
Base Critical Headway (sec) 4.1 7.1 6.2
Critical Headway (sec) 4.13 7.12 6.27
Base Follow-Up Headway (sec) 2.2 3.5 3.3
Follow-Up Headway (sec) 2.23 3.52 3.36

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 321 105 44
Capacity, c (veh/h) 1357 154 808
v/c Ratio 0.24 0.68 0.05
95% Queue Length, Q₉₅ (veh) 0.9 3.9 0.2
Control Delay (s/veh) 8.5 67.2 9.7
Level of Service (LOS) A F A
Approach Delay (s/veh) 5.0 50.1
Approach LOS A F

Copyright © 2023 University of Florida. All Rights Reserved. Generated: 11/9/2023 10:11:04 AMHCS™ TWSC Version 2023
SB Ramp @ KY 40 2024 AM No Build .xtw



HCS Two-Way Stop-Control Report
General Information Site Information

Analyst BH Intersection SB RAMP @ KY 40
Agency/Co. PEC Jurisdiction
Date Performed 10/31/2023 East/West Street KY 40
Analysis Year 2024 North/South Street KY 645 SB RAMP
Time Analyzed PM Peak Hour Factor 0.65
Intersection Orientation East-West Analysis Time Period (hrs) 0.25
Project Description NO BUILD

Lanes

Major Street: East-West

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement U L T R U L T R U L T R U L T R
Priority 1U 1 2 3 4U 4 5 6 7 8 9 10 11 12
Number of Lanes 0 0 1 0 0 1 1 0 0 0 0 1 0 1
Configuration TR L T L R
Volume (veh/h) 171 18 162 211 71 70
Percent Heavy Vehicles (%) 7 7 4
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized No
Median Type | Storage Undivided

Critical and Follow-up Headways
Base Critical Headway (sec) 4.1 7.1 6.2
Critical Headway (sec) 4.17 7.17 6.24
Base Follow-Up Headway (sec) 2.2 3.5 3.3
Follow-Up Headway (sec) 2.26 3.56 3.34

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 249 109 108
Capacity, c (veh/h) 1243 148 712
v/c Ratio 0.20 0.74 0.15
95% Queue Length, Q₉₅ (veh) 0.7 4.4 0.5
Control Delay (s/veh) 8.6 77.6 11.0
Level of Service (LOS) A F B
Approach Delay (s/veh) 3.7 44.5
Approach LOS A E

Copyright © 2023 University of Florida. All Rights Reserved. Generated: 11/9/2023 10:11:33 AMHCS™ TWSC Version 2023
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HCS All-Way Stop Control Report
General and Site Information Lanes

Analyst BH

Agency/Co. PEC

Date Performed 11/9/2023

Analysis Year 2024

Analysis Time Period (hrs) 0.25

Time Analyzed AM

Project Description NO BUILD

Intersection SB RAMP @ KY 40

Jurisdiction

East/West Street KY 40

North/South Street SB RAMP

Peak Hour Factor 0.63

Turning Movement Demand Volumes
Approach Eastbound Westbound Northbound Southbound

Movement L T R L T R L T R L T R

Volume (veh/h) 120 11 202 138 66 28

% Thrus in Shared Lane

Lane Flow Rate and Adjustments
Approach Eastbound Westbound Northbound Southbound

Lane L1 L2 L3 L1 L2 L3 L1 L2 L3 L1 L2 L3

Configuration TR L T L R

Flow Rate, v (veh/h) 208 321 219 105 44

Percent Heavy Vehicles 0 3 1 2 0

Initial Departure Headway, hd (s) 3.20 3.20 3.20 3.20 3.20

Initial Degree of Utilization, x 0.185 0.285 0.195 0.093 0.040

Final Departure Headway, hd (s) 5.34 5.76 5.23 6.83 5.59

Final Degree of Utilization, x 0.308 0.513 0.318 0.199 0.069

Move-Up Time, m (s) 2.0 2.3 2.3 2.3 2.3

Service Time, ts (s) 3.34 3.46 2.93 4.53 3.29

Capacity, Delay and Level of Service
Approach Eastbound Westbound Northbound Southbound

Lane L1 L2 L3 L1 L2 L3 L1 L2 L3 L1 L2 L3

Configuration TR L T L R

Flow Rate, v (veh/h) 208 321 219 105 44

Capacity (veh/h) 674 625 689 527 644

95% Queue Length, Q₉₅ (veh) 1.3 2.9 1.4 0.7 0.2

Control Delay (s/veh) 10.7 14.4 10.3 11.2 8.7

Level of Service, LOS B B B B A

Approach Delay (s/veh) | LOS 10.7 B 12.7 B 10.5 B

Intersection Delay (s/veh) | LOS 11.9 B

Copyright © 2023 University of Florida. All Rights Reserved. Generated: 11/9/2023 9:12:02 AMHCS™ AWSC Version 2023
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HCS All-Way Stop Control Report
General and Site Information Lanes

Analyst BH

Agency/Co. PEC

Date Performed 11/9/2023

Analysis Year 2024

Analysis Time Period (hrs) 0.25

Time Analyzed PM

Project Description NO BUILD

Intersection SB RAMP @ KY 40

Jurisdiction

East/West Street KY 40

North/South Street SB RAMP

Peak Hour Factor 0.65

Turning Movement Demand Volumes
Approach Eastbound Westbound Northbound Southbound

Movement L T R L T R L T R L T R

Volume (veh/h) 171 18 162 211 71 70

% Thrus in Shared Lane

Lane Flow Rate and Adjustments
Approach Eastbound Westbound Northbound Southbound

Lane L1 L2 L3 L1 L2 L3 L1 L2 L3 L1 L2 L3

Configuration TR L T L R

Flow Rate, v (veh/h) 291 249 325 109 108

Percent Heavy Vehicles 0 7 1 7 0

Initial Departure Headway, hd (s) 3.20 3.20 3.20 3.20 3.20

Initial Degree of Utilization, x 0.258 0.222 0.289 0.097 0.096

Final Departure Headway, hd (s) 5.62 6.20 5.59 7.25 5.92

Final Degree of Utilization, x 0.454 0.429 0.504 0.220 0.177

Move-Up Time, m (s) 2.0 2.3 2.3 2.3 2.3

Service Time, ts (s) 3.62 3.90 3.29 4.95 3.62

Capacity, Delay and Level of Service
Approach Eastbound Westbound Northbound Southbound

Lane L1 L2 L3 L1 L2 L3 L1 L2 L3 L1 L2 L3

Configuration TR L T L R

Flow Rate, v (veh/h) 291 249 325 109 108

Capacity (veh/h) 640 581 644 496 608

95% Queue Length, Q₉₅ (veh) 2.4 2.1 2.8 0.8 0.6

Control Delay (s/veh) 13.2 13.5 13.8 12.0 9.9

Level of Service, LOS B B B B A

Approach Delay (s/veh) | LOS 13.2 B 13.7 B 10.9 B

Intersection Delay (s/veh) | LOS 13.0 B

Copyright © 2023 University of Florida. All Rights Reserved. Generated: 11/9/2023 9:14:08 AMHCS™ AWSC Version 2023
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HCS Signalized Intersection Results Summary

General Information Intersection Information
Agency PEC Duration, h 0.250
Analyst BH Analysis Date 11/9/2023 Area Type Other
Jurisdiction Time Period AM PHF 0.63
Urban Street KY 40 Analysis Year 2024 Analysis Period 1> 7:00
Intersection KY 40 @ SB Ramp File Name SB Ramp @ KY 40 AM 2024 No Build.xus
Project Description No Build

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v ), veh/h 120 11 202 138 66 28

Signal Information

Green
Yellow
Red

8.0 8.0 5.7 0.0 0.0 0.0
3.6 3.6 5.0 0.0 0.0 0.0
1.9 2.5 1.6 0.0 0.0 0.0

Cycle, s 39.9 Reference Phase 2
Offset, s 0 Reference Point End
Uncoordinated Yes Simult. Gap E/W On
Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 2 1 6 4
Case Number 8.3 1.0 4.0 9.0
Phase Duration, s 14.1 13.5 27.6 12.3
Change Period, ( Y+R c ), s 6.1 5.5 6.1 6.6
Max Allow Headway ( MAH ), s 3.5 4.3 3.5 4.4
Queue Clearance Time ( g s ), s 5.8 6.8 4.4 4.1
Green Extension Time ( g e ), s 0.7 1.4 1.0 0.6
Phase Call Probability 1.00 0.97 1.00 0.81
Max Out Probability 0.00 0.00 0.00 0.00

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 2 12 1 6 7 14
Adjusted Flow Rate ( v ), veh/h 198 321 219 105 44
Adjusted Saturation Flow Rate ( s ), veh/h/ln 1872 1767 1885 1781 1522
Queue Service Time ( g s ), s 3.8 4.8 2.4 2.1 1.0
Cycle Queue Clearance Time ( g c ), s 3.8 4.8 2.4 2.1 1.0
Green Ratio ( g/C ) 0.20 0.45 0.54 0.14 0.14
Capacity ( c ), veh/h 375 659 1017 253 217
Volume-to-Capacity Ratio ( X ) 0.528 0.487 0.215 0.413 0.205
Back of Queue ( Q ), ft/ln ( 95 th percentile) 61.8 58.1 23.4 36.4 15.3
Back of Queue ( Q ), veh/ln ( 95 th percentile) 2.5 2.3 0.9 1.4 0.6
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.00 0.53 0.00 0.00 0.00
Uniform Delay ( d 1 ), s/veh 14.3 7.9 4.8 15.6 15.1
Incremental Delay ( d 2 ), s/veh 0.9 0.6 0.1 1.2 0.5
Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0
Control Delay ( d ), s/veh 15.1 8.5 4.9 16.8 15.6
Level of Service (LOS) B A A B B
Approach Delay, s/veh / LOS 15.1 B 7.0 A 0.0 16.4 B
Intersection Delay, s/veh / LOS 10.4 B

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 1.38 A 1.63 B 1.92 B 1.70 B
Bicycle LOS Score / LOS 0.81 A 1.38 A F
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HCS Signalized Intersection Results Summary

General Information Intersection Information
Agency PEC Duration, h 0.250
Analyst BH Analysis Date 11/9/2023 Area Type Other
Jurisdiction Time Period PM PHF 0.65
Urban Street KY 40 Analysis Year 2024 Analysis Period 1> 7:00
Intersection KY 40 @ SB Ramp File Name SB Ramp @ KY 40 PM 2024 No Build.xus
Project Description No Build

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v ), veh/h 171 18 162 211 71 70

Signal Information

Green
Yellow
Red

6.6 8.9 6.4 0.0 0.0 0.0
3.6 3.6 5.0 0.0 0.0 0.0
1.9 2.5 1.6 0.0 0.0 0.0

Cycle, s 40.1 Reference Phase 2
Offset, s 0 Reference Point End
Uncoordinated Yes Simult. Gap E/W On
Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 2 1 6 4
Case Number 8.3 1.0 4.0 9.0
Phase Duration, s 15.0 12.1 27.1 13.0
Change Period, ( Y+R c ), s 6.1 5.5 6.1 6.6
Max Allow Headway ( MAH ), s 3.5 4.3 3.5 4.4
Queue Clearance Time ( g s ), s 7.5 5.9 6.0 4.5
Green Extension Time ( g e ), s 1.4 1.0 1.5 0.9
Phase Call Probability 1.00 0.94 1.00 0.91
Max Out Probability 0.01 0.00 0.00 0.00

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 2 12 1 6 7 14
Adjusted Flow Rate ( v ), veh/h 278 249 325 109 108
Adjusted Saturation Flow Rate ( s ), veh/h/ln 1867 1711 1885 1711 1560
Queue Service Time ( g s ), s 5.5 3.9 4.0 2.3 2.5
Cycle Queue Clearance Time ( g c ), s 5.5 3.9 4.0 2.3 2.5
Green Ratio ( g/C ) 0.22 0.44 0.52 0.16 0.16
Capacity ( c ), veh/h 416 552 988 273 249
Volume-to-Capacity Ratio ( X ) 0.670 0.452 0.329 0.401 0.433
Back of Queue ( Q ), ft/ln ( 95 th percentile) 89.8 48 40.6 38.5 37.8
Back of Queue ( Q ), veh/ln ( 95 th percentile) 3.6 1.8 1.6 1.5 1.5
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.00 0.44 0.00 0.00 0.00
Uniform Delay ( d 1 ), s/veh 14.2 8.4 5.5 15.1 15.2
Incremental Delay ( d 2 ), s/veh 1.4 0.6 0.1 1.0 1.3
Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0
Control Delay ( d ), s/veh 15.6 9.0 5.6 16.2 16.5
Level of Service (LOS) B A A B B
Approach Delay, s/veh / LOS 15.6 B 7.1 A 0.0 16.3 B
Intersection Delay, s/veh / LOS 11.2 B

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 1.38 A 1.63 B 1.92 B 1.70 B
Bicycle LOS Score / LOS 0.95 A 1.43 A F
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HCS Two-Way Stop-Control Report
General Information Site Information

Analyst BH Intersection KY 645 @ Hollybush
Agency/Co. PEC Jurisdiction
Date Performed 10/31/2023 East/West Street KY 645
Analysis Year 2024 North/South Street Hollybush Rd
Time Analyzed AM Peak Hour Factor 0.48
Intersection Orientation East-West Analysis Time Period (hrs) 0.25
Project Description NO BUILD

Lanes

Major Street: East-West

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement U L T R U L T R U L T R U L T R
Priority 1U 1 2 3 4U 4 5 6 7 8 9 10 11 12
Number of Lanes 0 1 2 0 0 0 0 0 0 0 0 0 0 1
Configuration L T R
Volume (veh/h) 261 0 148
Percent Heavy Vehicles (%) 3 2
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized No
Median Type | Storage Undivided

Critical and Follow-up Headways
Base Critical Headway (sec) 5.3 7.1
Critical Headway (sec) 5.36 7.14
Base Follow-Up Headway (sec) 3.1 3.9
Follow-Up Headway (sec) 3.13 3.92

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 544 308
Capacity, c (veh/h) 1150 918
v/c Ratio 0.47 0.34
95% Queue Length, Q₉₅ (veh) 2.6 1.5
Control Delay (s/veh) 10.9 10.9
Level of Service (LOS) B B
Approach Delay (s/veh) 10.9 10.9
Approach LOS B B
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HCS Two-Way Stop-Control Report
General Information Site Information

Analyst BH Intersection KY 645 @ Hollybush
Agency/Co. PEC Jurisdiction
Date Performed 10/31/2023 East/West Street KY 645
Analysis Year 2024 North/South Street Hollybush Rd
Time Analyzed PM Peak Hour Factor 0.46
Intersection Orientation East-West Analysis Time Period (hrs) 0.25
Project Description NO BUILD

Lanes

Major Street: East-West

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement U L T R U L T R U L T R U L T R
Priority 1U 1 2 3 4U 4 5 6 7 8 9 10 11 12
Number of Lanes 0 1 2 0 0 0 0 0 0 0 0 0 0 1
Configuration L T R
Volume (veh/h) 100 0 200
Percent Heavy Vehicles (%) 11 7
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized No
Median Type | Storage Undivided

Critical and Follow-up Headways
Base Critical Headway (sec) 5.3 7.1
Critical Headway (sec) 5.52 7.24
Base Follow-Up Headway (sec) 3.1 3.9
Follow-Up Headway (sec) 3.21 3.97

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 217 435
Capacity, c (veh/h) 1121 907
v/c Ratio 0.19 0.48
95% Queue Length, Q₉₅ (veh) 0.7 2.6
Control Delay (s/veh) 9.0 12.6
Level of Service (LOS) A B
Approach Delay (s/veh) 9.0 12.6
Approach LOS A B

Copyright © 2023 University of Florida. All Rights Reserved. Generated: 11/9/2023 10:09:23 AMHCS™ TWSC Version 2023
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HCS Signalized Intersection Results Summary

General Information Intersection Information
Agency PEC Duration, h 0.250
Analyst BH Analysis Date Nov 1, 2023 Area Type Other
Jurisdiction Time Period AM PHF 0.76
Urban Street KY 40 Analysis Year 2024 Analysis Period 1> 7:00
Intersection KY 40 @ NB Ramp/KY … File Name NB Ramp @ KY 40 AM 2024 Build.xus
Project Description Build

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v ), veh/h 20 194 51 63 186 194 103 44 185

Signal Information

Green
Yellow
Red

1.9 1.4 12.3 8.2 0.0 0.0
5.0 0.0 3.6 5.0 0.0 0.0
1.6 0.0 2.5 1.6 0.0 0.0

Cycle, s 43.1 Reference Phase 2
Offset, s 0 Reference Point End
Uncoordinated Yes Simult. Gap E/W On
Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 5 2 1 6 4
Case Number 1.1 3.0 1.1 4.0 11.0
Phase Duration, s 8.5 18.4 9.9 19.8 14.8
Change Period, ( Y+R c ), s 6.6 6.1 5.5 6.1 6.6
Max Allow Headway ( MAH ), s 4.3 3.6 4.3 3.6 4.4
Queue Clearance Time ( g s ), s 2.4 6.9 3.3 12.0 6.7
Green Extension Time ( g e ), s 0.1 1.9 0.3 1.7 1.6
Phase Call Probability 0.27 1.00 0.63 1.00 0.99
Max Out Probability 0.00 0.02 0.00 0.11 0.00

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 7 4 14
Adjusted Flow Rate ( v ), veh/h 26 255 50 83 437 193 183
Adjusted Saturation Flow Rate ( s ), veh/h/ln 1810 1856 1767 1719 1793 1547
Queue Service Time ( g s ), s 0.4 4.9 1.3 10.0 4.2 4.7
Cycle Queue Clearance Time ( g c ), s 0.4 4.9 1.3 10.0 4.2 4.7
Green Ratio ( g/C ) 0.33 0.29 0.39 0.32 0.19 0.19
Capacity ( c ), veh/h 287 530 542 548 341 294
Volume-to-Capacity Ratio ( X ) 0.092 0.481 0.153 0.797 0.567 0.621
Back of Queue ( Q ), ft/ln ( 95 th percentile) 6.4 77.9 17.7 151.2 72.9 72.6
Back of Queue ( Q ), veh/ln ( 95 th percentile) 0.3 3.0 0.7 5.9 2.8 2.8
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.09 0.00 0.10 0.00 0.00 0.73
Uniform Delay ( d 1 ), s/veh 11.2 12.8 8.8 13.4 15.9 16.1
Incremental Delay ( d 2 ), s/veh 0.1 0.5 0.1 2.0 1.6 2.3
Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay ( d ), s/veh 11.3 13.3 0.0 8.9 15.5 17.5 18.4
Level of Service (LOS) B B A A B B B
Approach Delay, s/veh / LOS 11.1 B 14.4 B 17.9 B 0.0
Intersection Delay, s/veh / LOS 14.6 B

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 1.96 B 1.37 A 1.99 B 2.13 B
Bicycle LOS Score / LOS 1.03 A 1.35 A 1.11 A
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HCS Signalized Intersection Results Summary

General Information Intersection Information
Agency PEC Duration, h 0.250
Analyst BH Analysis Date Nov 1, 2023 Area Type Other
Jurisdiction Time Period PM PHF 0.84
Urban Street KY 40 Analysis Year 2024 Analysis Period 1> 7:00
Intersection KY 40 @ NB Ramp/KY … File Name NB Ramp @ KY 40 PM 2024 Build.xus
Project Description Build

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v ), veh/h 18 250 44 39 274 92 93 21 213

Signal Information

Green
Yellow
Red

1.5 0.3 12.4 7.9 0.0 0.0
5.0 0.0 3.6 5.0 0.0 0.0
1.6 0.0 2.5 1.6 0.0 0.0

Cycle, s 41.4 Reference Phase 2
Offset, s 0 Reference Point End
Uncoordinated Yes Simult. Gap E/W On
Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 5 2 1 6 4
Case Number 1.1 3.0 1.1 4.0 11.0
Phase Duration, s 8.1 18.5 8.4 18.8 14.5
Change Period, ( Y+R c ), s 6.6 6.1 5.5 6.1 6.6
Max Allow Headway ( MAH ), s 4.3 3.6 4.3 3.6 4.5
Queue Clearance Time ( g s ), s 2.3 7.6 2.7 10.9 6.7
Green Extension Time ( g e ), s 0.1 1.9 0.2 1.7 1.4
Phase Call Probability 0.22 1.00 0.41 1.00 0.98
Max Out Probability 0.00 0.02 0.00 0.07 0.00

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 7 4 14
Adjusted Flow Rate ( v ), veh/h 21 298 40 46 420 136 190
Adjusted Saturation Flow Rate ( s ), veh/h/ln 1810 1856 1767 1784 1783 1547
Queue Service Time ( g s ), s 0.3 5.6 0.7 8.9 2.8 4.7
Cycle Queue Clearance Time ( g c ), s 0.3 5.6 0.7 8.9 2.8 4.7
Green Ratio ( g/C ) 0.34 0.30 0.37 0.31 0.19 0.19
Capacity ( c ), veh/h 285 555 477 546 341 296
Volume-to-Capacity Ratio ( X ) 0.075 0.536 0.097 0.770 0.398 0.643
Back of Queue ( Q ), ft/ln ( 95 th percentile) 4.8 85.4 9.6 135.9 45.6 72.6
Back of Queue ( Q ), veh/ln ( 95 th percentile) 0.2 3.3 0.4 5.3 1.8 2.8
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.06 0.00 0.05 0.00 0.00 0.73
Uniform Delay ( d 1 ), s/veh 10.6 12.1 8.8 13.1 14.7 15.5
Incremental Delay ( d 2 ), s/veh 0.1 0.6 0.1 1.7 0.8 2.5
Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay ( d ), s/veh 10.7 12.7 0.0 8.9 14.8 15.5 18.0
Level of Service (LOS) B B A A B B B
Approach Delay, s/veh / LOS 11.2 B 14.2 B 17.0 B 0.0
Intersection Delay, s/veh / LOS 14.0 B

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 1.97 B 1.37 A 1.94 B 2.12 B
Bicycle LOS Score / LOS 1.08 A 1.26 A 1.03 A
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HCS Two-Way Stop-Control Report
General Information Site Information

Analyst BH Intersection SB RAMP @ KY 40
Agency/Co. PEC Jurisdiction
Date Performed 10/31/2023 East/West Street KY 40
Analysis Year 2024 North/South Street KY 645 SB RAMP
Time Analyzed AM Peak Hour Factor 0.63
Intersection Orientation East-West Analysis Time Period (hrs) 0.25
Project Description BUILD

Lanes

Major Street: East-West

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement U L T R U L T R U L T R U L T R
Priority 1U 1 2 3 4U 4 5 6 7 8 9 10 11 12
Number of Lanes 0 0 1 0 0 1 1 0 0 0 0 1 0 1
Configuration TR L T L R
Volume (veh/h) 164 11 202 138 171 66
Percent Heavy Vehicles (%) 3 2 7
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized No
Median Type | Storage Undivided

Critical and Follow-up Headways
Base Critical Headway (sec) 4.1 7.1 6.2
Critical Headway (sec) 4.13 7.12 6.27
Base Follow-Up Headway (sec) 2.2 3.5 3.3
Follow-Up Headway (sec) 2.23 3.52 3.36

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 321 271 105
Capacity, c (veh/h) 1279 136 808
v/c Ratio 0.25 2.00 0.13
95% Queue Length, Q₉₅ (veh) 1.0 21.7 0.4
Control Delay (s/veh) 8.8 529.8 10.1
Level of Service (LOS) A F B
Approach Delay (s/veh) 5.2 385.1
Approach LOS A F
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HCS Two-Way Stop-Control Report
General Information Site Information

Analyst BH Intersection SB RAMP @ KY 40
Agency/Co. PEC Jurisdiction
Date Performed 10/31/2023 East/West Street KY 40
Analysis Year 2024 North/South Street KY 645 SB RAMP
Time Analyzed PM Peak Hour Factor 0.65
Intersection Orientation East-West Analysis Time Period (hrs) 0.25
Project Description BUILD

Lanes

Major Street: East-West

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement U L T R U L T R U L T R U L T R
Priority 1U 1 2 3 4U 4 5 6 7 8 9 10 11 12
Number of Lanes 0 0 1 0 0 1 1 0 0 0 0 1 0 1
Configuration TR L T L R
Volume (veh/h) 205 18 162 211 152 110
Percent Heavy Vehicles (%) 7 7 4
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized No
Median Type | Storage Undivided

Critical and Follow-up Headways
Base Critical Headway (sec) 4.1 7.1 6.2
Critical Headway (sec) 4.17 7.17 6.24
Base Follow-Up Headway (sec) 2.2 3.5 3.3
Follow-Up Headway (sec) 2.26 3.56 3.34

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 249 234 169
Capacity, c (veh/h) 1189 135 712
v/c Ratio 0.21 1.73 0.24
95% Queue Length, Q₉₅ (veh) 0.8 17.4 0.9
Control Delay (s/veh) 8.8 416.1 11.6
Level of Service (LOS) A F B
Approach Delay (s/veh) 3.8 246.3
Approach LOS A F
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HCS All-Way Stop Control Report
General and Site Information Lanes

Analyst BH

Agency/Co. PEC

Date Performed 11/9/2023

Analysis Year 2024

Analysis Time Period (hrs) 0.25

Time Analyzed AM

Project Description BUILD

Intersection SB RAMP @ KY 40

Jurisdiction

East/West Street KY 40

North/South Street SB RAMP

Peak Hour Factor 0.63

Turning Movement Demand Volumes
Approach Eastbound Westbound Northbound Southbound

Movement L T R L T R L T R L T R

Volume (veh/h) 164 11 202 138 171 66

% Thrus in Shared Lane

Lane Flow Rate and Adjustments
Approach Eastbound Westbound Northbound Southbound

Lane L1 L2 L3 L1 L2 L3 L1 L2 L3 L1 L2 L3

Configuration TR L T L R

Flow Rate, v (veh/h) 278 321 219 271 105

Percent Heavy Vehicles 0 3 1 2 0

Initial Departure Headway, hd (s) 3.20 3.20 3.20 3.20 3.20

Initial Degree of Utilization, x 0.247 0.285 0.195 0.241 0.093

Final Departure Headway, hd (s) 6.29 6.79 6.25 7.27 6.02

Final Degree of Utilization, x 0.485 0.605 0.380 0.548 0.175

Move-Up Time, m (s) 2.0 2.3 2.3 2.3 2.3

Service Time, ts (s) 4.29 4.49 3.95 4.97 3.72

Capacity, Delay and Level of Service
Approach Eastbound Westbound Northbound Southbound

Lane L1 L2 L3 L1 L2 L3 L1 L2 L3 L1 L2 L3

Configuration TR L T L R

Flow Rate, v (veh/h) 278 321 219 271 105

Capacity (veh/h) 572 530 576 495 598

95% Queue Length, Q₉₅ (veh) 2.6 4.0 1.8 3.3 0.6

Control Delay (s/veh) 15.1 19.4 12.7 18.4 10.0

Level of Service, LOS C C B C A

Approach Delay (s/veh) | LOS 15.1 C 16.7 C 16.1 C

Intersection Delay (s/veh) | LOS 16.1 C

Copyright © 2023 University of Florida. All Rights Reserved. HCS™ AWSC Version 2023 Generated: 11/20/2023 10:34:27 AM
SB Ramp @ KY 40 AWSC 2024 AM Build.xaw



HCS All-Way Stop Control Report
General and Site Information Lanes

Analyst BH

Agency/Co. PEC

Date Performed 11/9/2023

Analysis Year 2023

Analysis Time Period (hrs) 0.25

Time Analyzed PM

Project Description NO BUILD

Intersection SB RAMP @ KY 40

Jurisdiction

East/West Street KY 40

North/South Street SB RAMP

Peak Hour Factor 0.65

Turning Movement Demand Volumes
Approach Eastbound Westbound Northbound Southbound

Movement L T R L T R L T R L T R

Volume (veh/h) 205 18 162 211 152 110

% Thrus in Shared Lane

Lane Flow Rate and Adjustments
Approach Eastbound Westbound Northbound Southbound

Lane L1 L2 L3 L1 L2 L3 L1 L2 L3 L1 L2 L3

Configuration TR L T L R

Flow Rate, v (veh/h) 343 249 325 234 169

Percent Heavy Vehicles 0 7 1 7 0

Initial Departure Headway, hd (s) 3.20 3.20 3.20 3.20 3.20

Initial Degree of Utilization, x 0.305 0.222 0.289 0.208 0.150

Final Departure Headway, hd (s) 6.34 7.04 6.42 7.58 6.25

Final Degree of Utilization, x 0.605 0.487 0.579 0.493 0.294

Move-Up Time, m (s) 2.0 2.3 2.3 2.3 2.3

Service Time, ts (s) 4.34 4.74 4.12 5.28 3.95

Capacity, Delay and Level of Service
Approach Eastbound Westbound Northbound Southbound

Lane L1 L2 L3 L1 L2 L3 L1 L2 L3 L1 L2 L3

Configuration TR L T L R

Flow Rate, v (veh/h) 343 249 325 234 169

Capacity (veh/h) 567 512 560 475 576

95% Queue Length, Q₉₅ (veh) 4.0 2.6 3.7 2.7 1.2

Control Delay (s/veh) 18.6 16.2 17.6 17.4 11.5

Level of Service, LOS C C C C B

Approach Delay (s/veh) | LOS 18.6 C 17.0 C 14.9 B

Intersection Delay (s/veh) | LOS 16.8 C
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HCS Signalized Intersection Results Summary

General Information Intersection Information
Agency PEC Duration, h 0.250
Analyst BH Analysis Date 11/9/2023 Area Type Other
Jurisdiction Time Period AM PHF 0.63
Urban Street KY 40 Analysis Year 2024 Analysis Period 1> 7:00
Intersection KY 40 @ SB Ramp File Name SB Ramp @ KY 40 AM 2024 Build.xus
Project Description Build

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v ), veh/h 164 11 202 138 171 66

Signal Information

Green
Yellow
Red

9.1 8.9 10.0 0.0 0.0 0.0
3.6 3.6 5.0 0.0 0.0 0.0
1.9 2.5 1.6 0.0 0.0 0.0

Cycle, s 46.2 Reference Phase 2
Offset, s 0 Reference Point End
Uncoordinated Yes Simult. Gap E/W On
Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 2 1 6 4
Case Number 8.3 1.0 4.0 9.0
Phase Duration, s 15.0 14.6 29.6 16.6
Change Period, ( Y+R c ), s 6.1 5.5 6.1 6.6
Max Allow Headway ( MAH ), s 3.5 4.3 3.5 4.4
Queue Clearance Time ( g s ), s 8.2 7.8 5.0 8.5
Green Extension Time ( g e ), s 0.6 1.4 1.2 1.5
Phase Call Probability 1.00 0.98 1.00 0.99
Max Out Probability 0.01 0.00 0.00 0.00

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 2 12 1 6 7 14
Adjusted Flow Rate ( v ), veh/h 268 321 219 271 105
Adjusted Saturation Flow Rate ( s ), veh/h/ln 1875 1767 1885 1781 1522
Queue Service Time ( g s ), s 6.2 5.8 3.0 6.5 2.7
Cycle Queue Clearance Time ( g c ), s 6.2 5.8 3.0 6.5 2.7
Green Ratio ( g/C ) 0.19 0.43 0.51 0.22 0.22
Capacity ( c ), veh/h 362 568 958 387 331
Volume-to-Capacity Ratio ( X ) 0.742 0.565 0.229 0.701 0.316
Back of Queue ( Q ), ft/ln ( 95 th percentile) 113.3 82.1 37.2 114.4 39.8
Back of Queue ( Q ), veh/ln ( 95 th percentile) 4.5 3.2 1.5 4.5 1.5
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.00 0.75 0.00 0.00 0.00
Uniform Delay ( d 1 ), s/veh 17.6 10.1 6.3 16.7 15.2
Incremental Delay ( d 2 ), s/veh 2.3 1.0 0.1 2.5 0.6
Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0
Control Delay ( d ), s/veh 19.9 11.1 6.4 19.2 15.8
Level of Service (LOS) B B A B B
Approach Delay, s/veh / LOS 19.9 B 9.2 A 0.0 18.3 B
Intersection Delay, s/veh / LOS 14.5 B

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 1.39 A 1.64 B 1.92 B 1.71 B
Bicycle LOS Score / LOS 0.93 A 1.38 A F
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HCS Signalized Intersection Results Summary

General Information Intersection Information
Agency PEC Duration, h 0.250
Analyst BH Analysis Date 11/9/2023 Area Type Other
Jurisdiction Time Period PM PHF 0.65
Urban Street KY 40 Analysis Year 2024 Analysis Period 1> 7:00
Intersection KY 40 @ SB Ramp File Name SB Ramp @ KY 40 PM 2024 Build.xus
Project Description Build

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v ), veh/h 205 18 162 211 152 110

Signal Information

Green
Yellow
Red

7.1 10.3 9.3 0.0 0.0 0.0
3.6 3.6 5.0 0.0 0.0 0.0
1.9 2.5 1.6 0.0 0.0 0.0

Cycle, s 44.9 Reference Phase 2
Offset, s 0 Reference Point End
Uncoordinated Yes Simult. Gap E/W On
Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 2 1 6 4
Case Number 8.3 1.0 4.0 9.0
Phase Duration, s 16.4 12.6 29.0 15.9
Change Period, ( Y+R c ), s 6.1 5.5 6.1 6.6
Max Allow Headway ( MAH ), s 3.5 4.3 3.5 4.4
Queue Clearance Time ( g s ), s 9.5 6.4 6.6 7.6
Green Extension Time ( g e ), s 0.8 1.0 1.6 1.7
Phase Call Probability 1.00 0.96 1.00 0.99
Max Out Probability 0.03 0.00 0.01 0.00

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 2 12 1 6 7 14
Adjusted Flow Rate ( v ), veh/h 331 249 325 234 169
Adjusted Saturation Flow Rate ( s ), veh/h/ln 1870 1711 1885 1711 1560
Queue Service Time ( g s ), s 7.5 4.4 4.6 5.6 4.3
Cycle Queue Clearance Time ( g c ), s 7.5 4.4 4.6 5.6 4.3
Green Ratio ( g/C ) 0.23 0.43 0.51 0.21 0.21
Capacity ( c ), veh/h 428 495 961 356 324
Volume-to-Capacity Ratio ( X ) 0.772 0.503 0.338 0.658 0.522
Back of Queue ( Q ), ft/ln ( 95 th percentile) 130.8 60.2 55.4 97.9 65.7
Back of Queue ( Q ), veh/ln ( 95 th percentile) 5.2 2.3 2.2 3.7 2.5
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.00 0.55 0.00 0.00 0.00
Uniform Delay ( d 1 ), s/veh 16.2 9.8 6.5 16.3 15.8
Incremental Delay ( d 2 ), s/veh 2.2 0.9 0.2 2.2 1.4
Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0
Control Delay ( d ), s/veh 18.5 10.7 6.7 18.6 17.2
Level of Service (LOS) B B A B B
Approach Delay, s/veh / LOS 18.5 B 8.4 A 0.0 18.0 B
Intersection Delay, s/veh / LOS 13.9 B

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 1.38 A 1.64 B 1.92 B 1.71 B
Bicycle LOS Score / LOS 1.03 A 1.43 A F
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HCS Two-Way Stop-Control Report
General Information Site Information

Analyst BH Intersection KY 645 @ Hollybush
Agency/Co. PEC Jurisdiction
Date Performed 10/31/2023 East/West Street KY 645
Analysis Year 2024 North/South Street Hollybush Rd
Time Analyzed AM Peak Hour Factor 0.48
Intersection Orientation East-West Analysis Time Period (hrs) 0.25
Project Description BUILD

Lanes

Major Street: East-West

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement U L T R U L T R U L T R U L T R
Priority 1U 1 2 3 4U 4 5 6 7 8 9 10 11 12
Number of Lanes 0 1 2 0 0 0 0 0 0 0 0 0 0 1
Configuration L T R
Volume (veh/h) 484 0 338
Percent Heavy Vehicles (%) 3 2
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized No
Median Type | Storage Undivided

Critical and Follow-up Headways
Base Critical Headway (sec) 5.3 7.1
Critical Headway (sec) 5.36 7.14
Base Follow-Up Headway (sec) 3.1 3.9
Follow-Up Headway (sec) 3.13 3.92

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 1008 704
Capacity, c (veh/h) 1150 918
v/c Ratio 0.88 0.77
95% Queue Length, Q₉₅ (veh) 12.5 7.7
Control Delay (s/veh) 25.2 20.5
Level of Service (LOS) D C
Approach Delay (s/veh) 25.2 20.5
Approach LOS D C
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HCS Two-Way Stop-Control Report
General Information Site Information

Analyst BH Intersection KY 645 @ Hollybush
Agency/Co. PEC Jurisdiction
Date Performed 10/31/2023 East/West Street KY 645
Analysis Year 2024 North/South Street Hollybush Rd
Time Analyzed PM Peak Hour Factor 0.46
Intersection Orientation East-West Analysis Time Period (hrs) 0.25
Project Description BUILD

Lanes

Major Street: East-West

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement U L T R U L T R U L T R U L T R
Priority 1U 1 2 3 4U 4 5 6 7 8 9 10 11 12
Number of Lanes 0 1 2 0 0 0 0 0 0 0 0 0 0 1
Configuration L T R
Volume (veh/h) 214 0 334
Percent Heavy Vehicles (%) 11 7
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized No
Median Type | Storage Undivided

Critical and Follow-up Headways
Base Critical Headway (sec) 5.3 7.1
Critical Headway (sec) 5.52 7.24
Base Follow-Up Headway (sec) 3.1 3.9
Follow-Up Headway (sec) 3.21 3.97

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 465 726
Capacity, c (veh/h) 1121 907
v/c Ratio 0.41 0.80
95% Queue Length, Q₉₅ (veh) 2.1 8.7
Control Delay (s/veh) 10.5 22.8
Level of Service (LOS) B C
Approach Delay (s/veh) 10.5 22.8
Approach LOS B C
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HCS Two-Way Stop-Control Report
General Information Site Information

Analyst BH Intersection KY 645 @ Hollybush
Agency/Co. PEC Jurisdiction
Date Performed 10/31/2023 East/West Street KY 645
Analysis Year 2024 North/South Street Hollybush Rd
Time Analyzed AM Peak Hour Factor 0.48
Intersection Orientation East-West Analysis Time Period (hrs) 0.25
Project Description NO BUILD

Lanes

Major Street: East-West

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement U L T R U L T R U L T R U L T R
Priority 1U 1 2 3 4U 4 5 6 7 8 9 10 11 12
Number of Lanes 0 0 1 0 0 0 1 1 0 0 0 0 1 0
Configuration LT T R LR
Volume (veh/h) 0 148 261 223 190 0
Percent Heavy Vehicles (%) 3 2 2
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized No
Median Type | Storage Undivided

Critical and Follow-up Headways
Base Critical Headway (sec) 4.1 7.1 6.2
Critical Headway (sec) 4.13 6.42 6.22
Base Follow-Up Headway (sec) 2.2 3.5 3.3
Follow-Up Headway (sec) 2.23 3.52 3.32

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 0 396
Capacity, c (veh/h) 683 330
v/c Ratio 0.00 1.20
95% Queue Length, Q₉₅ (veh) 0.0 17.0
Control Delay (s/veh) 10.3 0.0 149.8
Level of Service (LOS) B A F
Approach Delay (s/veh) 0.0 149.8
Approach LOS A F
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HCS Two-Way Stop-Control Report
General Information Site Information

Analyst BH Intersection KY 645 @ Hollybush
Agency/Co. PEC Jurisdiction
Date Performed 10/31/2023 East/West Street KY 645
Analysis Year 2024 North/South Street Hollybush Rd
Time Analyzed PM Peak Hour Factor 0.46
Intersection Orientation East-West Analysis Time Period (hrs) 0.25
Project Description BUILD

Lanes

Major Street: East-West

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement U L T R U L T R U L T R U L T R
Priority 1U 1 2 3 4U 4 5 6 7 8 9 10 11 12
Number of Lanes 0 0 1 0 0 0 1 1 0 0 0 0 1 0
Configuration LT T R LR
Volume (veh/h) 0 200 100 114 134 0
Percent Heavy Vehicles (%) 11 2 7
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized No
Median Type | Storage Undivided

Critical and Follow-up Headways
Base Critical Headway (sec) 4.1 7.1 6.2
Critical Headway (sec) 4.21 6.42 6.27
Base Follow-Up Headway (sec) 2.2 3.5 3.3
Follow-Up Headway (sec) 2.30 3.52 3.36

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 0 291
Capacity, c (veh/h) 1051 432
v/c Ratio 0.00 0.67
95% Queue Length, Q₉₅ (veh) 0.0 4.9
Control Delay (s/veh) 8.4 0.0 28.9
Level of Service (LOS) A A D
Approach Delay (s/veh) 0.0 28.9
Approach LOS A D
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HCS Roundabouts Report
General Information Site Information

Analyst BH Intersection Hollybush @ Entrance

Agency or Co. PEC E/W Street Name Hollybush

Date Performed 11/1/2023 N/S Street Name Entrance

Analysis Year 2024 Analysis Time Period, hrs 0.25

Time Analyzed AM Peak Hour Factor 0.48

Project Description BUILD Jurisdiction

Volume Adjustments and Site Characteristics
Approach EB WB NB SB

Movement U L T R U L T R U L T R U L T R

Number of Lanes (N) 0 0 1 0 0 0 1 0 0 0 0 0 0 0 1 0

Lane Assignment LT TR LR

Volume (V), veh/h 0 0 148 0 261 223 0 190 0

Percent Heavy Vehicles, % 3 3 3 3 3 3 3 3 3

Flow Rate (vPCE), pc/h 0 0 318 0 560 479 0 408 0

Right-Turn Bypass None None None None

Conflicting Lanes 1 1 1

Pedestrians Crossing, p/h 0 0 0

Proportion of CAVs 0

Critical and Follow-Up Headway Adjustment
Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Critical Headway, s 4.9763 4.9763 4.9763

Follow-Up Headway, s 2.6087 2.6087 2.6087

Flow Computations, Capacity and v/c Ratios
Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Entry Flow (ve), pc/h 318 1039 408

Entry Volume, veh/h 309 1009 396

Circulating Flow (vc), pc/h 408 0 726 560

Exiting Flow (vex), pc/h 726 560 479 0

Capacity (cpce), pc/h 910 1380 779

Capacity (c), veh/h 884 1340 757

v/c Ratio (x) 0.35 0.75 0.52

Delay and Level of Service
Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Lane Control Delay (d), s/veh 8.0 14.1 12.5

Lane LOS A B B

95% Queue, veh 1.6 7.7 3.1

Approach Delay, s/veh | LOS 8.0 A 14.1 B 12.5 B

Intersection Delay, s/veh | LOS 12.6 B
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HCS Roundabouts Report
General Information Site Information

Analyst BH Intersection Hollybush @ Entrance

Agency or Co. PEC E/W Street Name Hollybush

Date Performed 11/1/2023 N/S Street Name Entrance

Analysis Year 2023 Analysis Time Period, hrs 0.25

Time Analyzed PM Peak Hour Factor 0.46

Project Description BUILD Jurisdiction

Volume Adjustments and Site Characteristics
Approach EB WB NB SB

Movement U L T R U L T R U L T R U L T R

Number of Lanes (N) 0 0 1 0 0 0 1 0 0 0 0 0 0 0 1 0

Lane Assignment LT TR LR

Volume (V), veh/h 0 0 200 0 100 114 0 134 0

Percent Heavy Vehicles, % 3 3 3 3 3 3 3 3 3

Flow Rate (vPCE), pc/h 0 0 448 0 224 255 0 300 0

Right-Turn Bypass None None None None

Conflicting Lanes 1 1 1

Pedestrians Crossing, p/h 0 0 0

Proportion of CAVs 0

Critical and Follow-Up Headway Adjustment
Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Critical Headway, s 4.9763 4.9763 4.9763

Follow-Up Headway, s 2.6087 2.6087 2.6087

Flow Computations, Capacity and v/c Ratios
Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Entry Flow (ve), pc/h 448 479 300

Entry Volume, veh/h 435 465 291

Circulating Flow (vc), pc/h 300 0 748 224

Exiting Flow (vex), pc/h 748 224 255 0

Capacity (cpce), pc/h 1016 1380 1098

Capacity (c), veh/h 987 1340 1066

v/c Ratio (x) 0.44 0.35 0.27

Delay and Level of Service
Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Lane Control Delay (d), s/veh 8.7 5.8 6.0

Lane LOS A A A

95% Queue, veh 2.3 1.6 1.1

Approach Delay, s/veh | LOS 8.7 A 5.8 A 6.0 A

Intersection Delay, s/veh | LOS 6.9 A
Copyright © 2023 University of Florida. All Rights Reserved. HCS™ Roundabouts Version 2023 Generated: 11/20/2023 10:21:35 AM
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File Name : NB Ramps AM Inez
Site Code : 00000000
Start Date : 10/24/2023
Page No : 1

Default Comments
Change These in The Preferences Window
Select File/Preference in the Main Scree
Then Click the Comments Tab

Groups Printed- Unshifted - Bank 2
645AM                  

From North
40                     

From East
645AM                  

From South
40                     

From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

06:30 AM 0 0 0 0 0 0 22 3 0 25 25 0 5 0 30 0 5 0 0 5 60
06:45 AM 0 0 0 0 0 2 25 2 0 29 19 0 6 0 25 1 8 1 0 10 64

Total 0 0 0 0 0 2 47 5 0 54 44 0 11 0 55 1 13 1 0 15 124

07:00 AM 0 0 0 0 0 3 28 3 0 34 37 2 10 0 49 3 8 2 0 13 96
07:15 AM 0 0 0 0 0 12 47 9 0 68 38 3 13 0 54 7 27 4 0 38 160
07:30 AM 0 0 0 0 0 29 44 21 0 94 55 7 26 0 88 10 23 6 0 39 221
07:45 AM 0 0 0 0 0 33 53 17 0 103 40 21 46 0 107 17 31 10 0 58 268

Total 0 0 0 0 0 77 172 50 0 299 170 33 95 0 298 37 89 22 0 148 745

08:00 AM 0 0 0 0 0 8 42 16 0 66 52 2 18 0 72 7 18 0 0 25 163
08:15 AM 0 0 0 0 0 7 53 5 0 65 35 0 15 0 50 5 11 1 0 17 132
08:30 AM 0 0 0 0 0 1 46 3 0 50 32 2 12 0 46 4 17 1 0 22 118
08:45 AM 0 0 0 0 0 1 58 7 0 66 23 0 14 0 37 7 8 1 0 16 119

Total 0 0 0 0 0 17 199 31 0 247 142 4 59 0 205 23 54 3 0 80 532

*** BREAK ***

02:15 PM 0 0 0 0 0 2 41 7 0 50 30 0 13 0 43 6 37 1 0 44 137
02:30 PM 0 0 0 0 0 2 32 6 0 40 30 2 14 0 46 14 19 1 0 34 120
02:45 PM 0 0 0 0 0 6 50 13 0 69 29 0 10 0 39 6 28 5 0 39 147

Total 0 0 0 0 0 10 123 26 0 159 89 2 37 0 128 26 84 7 0 117 404

03:00 PM 0 0 0 0 0 12 52 12 0 76 64 9 37 0 110 7 28 7 0 42 228
03:15 PM 0 0 0 0 0 12 79 11 0 102 56 4 20 0 80 5 30 7 0 42 224
03:30 PM 0 0 0 0 0 5 80 10 0 95 47 2 19 0 68 18 83 3 0 104 267
03:45 PM 0 0 0 0 0 0 63 6 0 69 46 0 17 0 63 7 35 1 0 43 175

Total 0 0 0 0 0 29 274 39 0 342 213 15 93 0 321 37 176 18 0 231 894

04:00 PM 0 0 0 0 0 1 48 4 0 53 51 0 18 0 69 8 28 2 0 38 160

Palmer Engineering
400 Shoppers Drive

Winchester, KY, 40391



File Name : NB Ramps AM Inez
Site Code : 00000000
Start Date : 10/24/2023
Page No : 2

Groups Printed- Unshifted - Bank 2
645AM                  

From North
40                     

From East
645AM                  

From South
40                     

From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

04:15 PM 0 0 0 0 0 6 54 12 0 72 43 1 23 1 68 8 32 4 0 44 184
04:30 PM 0 0 0 0 0 6 67 6 0 79 30 0 16 0 46 12 33 6 0 51 176
04:45 PM 0 0 0 0 0 4 55 14 0 73 44 1 16 0 61 8 31 1 0 40 174

Total 0 0 0 0 0 17 224 36 0 277 168 2 73 1 244 36 124 13 0 173 694

05:00 PM 0 0 0 0 0 5 55 8 0 68 56 0 16 0 72 10 26 2 0 38 178
05:15 PM 0 0 0 0 0 2 58 13 0 73 45 1 23 0 69 8 27 1 2 38 180
05:30 PM 0 0 0 0 0 1 67 14 0 82 40 0 7 0 47 6 29 1 0 36 165
05:45 PM 0 0 0 0 0 4 52 8 0 64 45 0 18 0 63 6 31 1 0 38 165

Total 0 0 0 0 0 12 232 43 0 287 186 1 64 0 251 30 113 5 2 150 688

06:00 PM 0 0 0 0 0 0 48 8 0 56 42 1 8 0 51 7 31 2 0 40 147
06:15 PM 0 0 0 0 0 1 47 9 0 57 33 1 17 0 51 5 40 1 0 46 154

Grand Total 0 0 0 0 0 165 1366 247 0 1778 1087 59 457 1 1604 202 724 72 2 1000 4382

Apprch % 0 0 0 0  9.3 76.8 13.9 0  67.8 3.7 28.5 0.1  20.2 72.4 7.2 0.2   
Total % 0 0 0 0 0 3.8 31.2 5.6 0 40.6 24.8 1.3 10.4 0 36.6 4.6 16.5 1.6 0 22.8

Unshifted 0 0 0 0 0 154 1336 242 0 1732 1046 56 438 1 1541 197 706 66 2 971 4244
% Unshifted 0 0 0 0 0 93.3 97.8 98 0 97.4 96.2 94.9 95.8 100 96.1 97.5 97.5 91.7 100 97.1 96.9

Bank 2 0 0 0 0 0 11 30 5 0 46 41 3 19 0 63 5 18 6 0 29 138
% Bank 2 0 0 0 0 0 6.7 2.2 2 0 2.6 3.8 5.1 4.2 0 3.9 2.5 2.5 8.3 0 2.9 3.1

Palmer Engineering
400 Shoppers Drive

Winchester, KY, 40391



File Name : NB Ramps AM Inez
Site Code : 00000000
Start Date : 10/24/2023
Page No : 3

645AM                  
From North

40                     
From East

645AM                  
From South

40                     
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 06:30 AM to 11:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 0 0 0 0 0 12 47 9 0 68 38 3 13 0 54 7 27 4 0 38 160
07:30 AM 0 0 0 0 0 29 44 21 0 94 55 7 26 0 88 10 23 6 0 39 221
07:45 AM 0 0 0 0 0 33 53 17 0 103 40 21 46 0 107 17 31 10 0 58 268

08:00 AM 0 0 0 0 0 8 42 16 0 66 52 2 18 0 72 7 18 0 0 25 163
Total Volume 0 0 0 0 0 82 186 63 0 331 185 33 103 0 321 41 99 20 0 160 812
% App. Total 0 0 0 0  24.8 56.2 19 0  57.6 10.3 32.1 0  25.6 61.9 12.5 0   

PHF .000 .000 .000 .000 .000 .621 .877 .750 .000 .803 .841 .393 .560 .000 .750 .603 .798 .500 .000 .690 .757
Unshifted 0 0 0 0 0 79 181 61 0 321 176 32 101 0 309 40 96 20 0 156 786

% Unshifted 0 0 0 0 0 96.3 97.3 96.8 0 97.0 95.1 97.0 98.1 0 96.3 97.6 97.0 100 0 97.5 96.8
Bank 2 0 0 0 0 0 3 5 2 0 10 9 1 2 0 12 1 3 0 0 4 26

% Bank 2 0 0 0 0 0 3.7 2.7 3.2 0 3.0 4.9 3.0 1.9 0 3.7 2.4 3.0 0 0 2.5 3.2

Peak Hour Analysis From 12:00 PM to 06:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 03:00 PM

03:00 PM 0 0 0 0 0 12 52 12 0 76 64 9 37 0 110 7 28 7 0 42 228
03:15 PM 0 0 0 0 0 12 79 11 0 102 56 4 20 0 80 5 30 7 0 42 224
03:30 PM 0 0 0 0 0 5 80 10 0 95 47 2 19 0 68 18 83 3 0 104 267

03:45 PM 0 0 0 0 0 0 63 6 0 69 46 0 17 0 63 7 35 1 0 43 175
Total Volume 0 0 0 0 0 29 274 39 0 342 213 15 93 0 321 37 176 18 0 231 894
% App. Total 0 0 0 0  8.5 80.1 11.4 0  66.4 4.7 29 0  16 76.2 7.8 0   

PHF .000 .000 .000 .000 .000 .604 .856 .813 .000 .838 .832 .417 .628 .000 .730 .514 .530 .643 .000 .555 .837
Unshifted 0 0 0 0 0 24 270 39 0 333 208 14 87 0 309 37 171 16 0 224 866

% Unshifted 0 0 0 0 0 82.8 98.5 100 0 97.4 97.7 93.3 93.5 0 96.3 100 97.2 88.9 0 97.0 96.9
Bank 2 0 0 0 0 0 5 4 0 0 9 5 1 6 0 12 0 5 2 0 7 28

% Bank 2 0 0 0 0 0 17.2 1.5 0 0 2.6 2.3 6.7 6.5 0 3.7 0 2.8 11.1 0 3.0 3.1

Palmer Engineering
400 Shoppers Drive

Winchester, KY, 40391



File Name : SB Ramps INEZ
Site Code : 00000000
Start Date : 10/23/2023
Page No : 1

Default Comments
Change These in The Preferences Window
Select File/Preference in the Main Scree
Then Click the Comments Tab

Groups Printed- Unshifted - Bank 2
645PM                  

From North
40                     

From East
645PM                  

From South
40                     

From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

06:30 AM 0 0 0 0 0 0 5 21 0 26 0 0 0 0 0 0 4 0 0 4 30
06:45 AM 0 0 0 0 0 0 10 17 0 27 0 0 0 0 0 2 9 0 0 11 38

Total 0 0 0 0 0 0 15 38 0 53 0 0 0 0 0 2 13 0 0 15 68

07:00 AM 0 0 0 0 0 0 8 33 0 41 0 0 0 0 0 1 13 0 0 14 55
07:15 AM 0 0 7 0 7 0 16 46 0 62 0 0 1 0 1 1 30 0 0 31 101
07:30 AM 4 0 14 0 18 0 27 49 0 76 0 0 0 0 0 3 31 0 0 34 128
07:45 AM 14 0 29 0 43 0 65 67 0 132 0 0 0 0 0 3 46 0 0 49 224

Total 18 0 50 0 68 0 116 195 0 311 0 0 1 0 1 8 120 0 0 128 508

08:00 AM 10 0 16 0 26 0 30 40 0 70 0 0 0 0 0 4 13 0 0 17 113
08:15 AM 1 0 1 0 2 0 35 32 0 67 0 0 0 0 0 4 15 0 0 19 88
08:30 AM 1 1 4 0 6 0 26 29 0 55 0 0 0 0 0 2 21 0 0 23 84
08:45 AM 0 0 2 0 2 0 34 37 0 71 0 0 0 0 0 3 15 0 0 18 91

Total 12 1 23 0 36 0 125 138 0 263 0 0 0 0 0 13 64 0 0 77 376

*** BREAK ***

02:00 PM 0 0 1 0 1 0 46 34 0 80 0 0 0 0 0 2 42 0 0 44 125
02:15 PM 1 0 2 0 3 0 24 35 0 59 0 0 0 0 0 0 44 0 0 44 106
02:30 PM 0 1 4 0 5 0 23 25 0 48 0 0 0 0 0 3 31 0 0 34 87
02:45 PM 1 0 2 0 3 0 29 31 0 60 0 0 0 0 0 9 39 0 0 48 111

Total 2 1 9 0 12 0 122 125 0 247 0 0 0 0 0 14 156 0 0 170 429

03:00 PM 3 0 2 0 5 0 49 41 0 90 0 0 0 0 0 6 40 0 0 46 141
03:15 PM 7 0 10 0 17 0 56 49 0 105 0 0 0 0 0 3 38 0 0 41 163
03:30 PM 57 0 56 0 113 0 52 45 0 97 0 0 0 0 0 5 54 0 0 59 269
03:45 PM 3 0 3 0 6 0 54 27 0 81 0 0 0 0 0 4 39 0 0 43 130

Total 70 0 71 0 141 0 211 162 0 373 0 0 0 0 0 18 171 0 0 189 703

Palmer Engineering
400 Shoppers Drive

Winchester, KY, 40391



File Name : SB Ramps INEZ
Site Code : 00000000
Start Date : 10/23/2023
Page No : 2

Groups Printed- Unshifted - Bank 2
645PM                  

From North
40                     

From East
645PM                  

From South
40                     

From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

04:00 PM 0 0 2 0 2 0 30 37 0 67 0 0 0 0 0 6 42 0 0 48 117
04:15 PM 1 0 5 0 6 0 38 40 0 78 0 0 0 0 0 5 36 0 0 41 125
04:30 PM 1 0 6 0 7 0 40 43 0 83 0 0 0 0 0 8 48 0 0 56 146
04:45 PM 2 0 5 0 7 0 46 26 0 72 0 0 0 0 0 4 39 0 0 43 122

Total 4 0 18 0 22 0 154 146 0 300 0 0 0 0 0 23 165 0 0 188 510

05:00 PM 1 0 3 0 4 0 32 40 0 72 0 0 0 0 0 5 40 0 0 45 121
05:15 PM 1 0 2 0 3 0 40 42 0 82 0 0 0 0 0 4 37 0 0 41 126
05:30 PM 2 0 1 0 3 0 43 31 0 74 0 0 0 0 0 8 38 0 0 46 123
05:45 PM 0 0 2 0 2 0 39 36 0 75 0 0 1 0 1 2 39 0 0 41 119

Total 4 0 8 0 12 0 154 149 0 303 0 0 1 0 1 19 154 0 0 173 489

06:00 PM 3 0 4 0 7 0 32 27 0 59 0 0 0 0 0 6 40 0 0 46 112
06:15 PM 6 0 2 0 8 0 35 30 0 65 0 0 2 0 2 7 45 0 0 52 127

Grand Total 119 2 185 0 306 0 964 1010 0 1974 0 0 4 0 4 110 928 0 0 1038 3322
Apprch % 38.9 0.7 60.5 0  0 48.8 51.2 0  0 0 100 0  10.6 89.4 0 0   

Total % 3.6 0.1 5.6 0 9.2 0 29 30.4 0 59.4 0 0 0.1 0 0.1 3.3 27.9 0 0 31.2
Unshifted 114 2 176 0 292 0 956 966 0 1922 0 0 4 0 4 109 912 0 0 1021 3239

% Unshifted 95.8 100 95.1 0 95.4 0 99.2 95.6 0 97.4 0 0 100 0 100 99.1 98.3 0 0 98.4 97.5
Bank 2 5 0 9 0 14 0 8 44 0 52 0 0 0 0 0 1 16 0 0 17 83

% Bank 2 4.2 0 4.9 0 4.6 0 0.8 4.4 0 2.6 0 0 0 0 0 0.9 1.7 0 0 1.6 2.5

Palmer Engineering
400 Shoppers Drive

Winchester, KY, 40391



File Name : SB Ramps INEZ
Site Code : 00000000
Start Date : 10/23/2023
Page No : 3

645PM                  
From North

40                     
From East

645PM                  
From South

40                     
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 06:30 AM to 11:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 0 0 7 0 7 0 16 46 0 62 0 0 1 0 1 1 30 0 0 31 101
07:30 AM 4 0 14 0 18 0 27 49 0 76 0 0 0 0 0 3 31 0 0 34 128
07:45 AM 14 0 29 0 43 0 65 67 0 132 0 0 0 0 0 3 46 0 0 49 224

08:00 AM 10 0 16 0 26 0 30 40 0 70 0 0 0 0 0 4 13 0 0 17 113
Total Volume 28 0 66 0 94 0 138 202 0 340 0 0 1 0 1 11 120 0 0 131 566
% App. Total 29.8 0 70.2 0  0 40.6 59.4 0  0 0 100 0  8.4 91.6 0 0   

PHF .500 .000 .569 .000 .547 .000 .531 .754 .000 .644 .000 .000 .250 .000 .250 .688 .652 .000 .000 .668 .632
Unshifted 26 0 65 0 91 0 136 196 0 332 0 0 1 0 1 10 119 0 0 129 553

% Unshifted 92.9 0 98.5 0 96.8 0 98.6 97.0 0 97.6 0 0 100 0 100 90.9 99.2 0 0 98.5 97.7
Bank 2 2 0 1 0 3 0 2 6 0 8 0 0 0 0 0 1 1 0 0 2 13

% Bank 2 7.1 0 1.5 0 3.2 0 1.4 3.0 0 2.4 0 0 0 0 0 9.1 0.8 0 0 1.5 2.3

Peak Hour Analysis From 12:00 PM to 06:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 03:00 PM

03:00 PM 3 0 2 0 5 0 49 41 0 90 0 0 0 0 0 6 40 0 0 46 141
03:15 PM 7 0 10 0 17 0 56 49 0 105 0 0 0 0 0 3 38 0 0 41 163
03:30 PM 57 0 56 0 113 0 52 45 0 97 0 0 0 0 0 5 54 0 0 59 269

03:45 PM 3 0 3 0 6 0 54 27 0 81 0 0 0 0 0 4 39 0 0 43 130
Total Volume 70 0 71 0 141 0 211 162 0 373 0 0 0 0 0 18 171 0 0 189 703
% App. Total 49.6 0 50.4 0  0 56.6 43.4 0  0 0 0 0  9.5 90.5 0 0   

PHF .307 .000 .317 .000 .312 .000 .942 .827 .000 .888 .000 .000 .000 .000 .000 .750 .792 .000 .000 .801 .653
Unshifted 67 0 66 0 133 0 210 151 0 361 0 0 0 0 0 18 169 0 0 187 681

% Unshifted 95.7 0 93.0 0 94.3 0 99.5 93.2 0 96.8 0 0 0 0 0 100 98.8 0 0 98.9 96.9
Bank 2 3 0 5 0 8 0 1 11 0 12 0 0 0 0 0 0 2 0 0 2 22

% Bank 2 4.3 0 7.0 0 5.7 0 0.5 6.8 0 3.2 0 0 0 0 0 0 1.2 0 0 1.1 3.1

Palmer Engineering
400 Shoppers Drive

Winchester, KY, 40391



File Name : High School Entrance Inez
Site Code : 00000000
Start Date : 10/24/2023
Page No : 1

Default Comments
Change These in The Preferences Window
Select File/Preference in the Main Scree
Then Click the Comments Tab

Groups Printed- Unshifted - Bank 2
HOLAM                  

From North
645                    

From East
HOLAM                  

From South
645                    

From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

06:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2 2
06:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 4 4

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 6 6

07:00 AM 2 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 7 0 7 9
07:15 AM 13 0 0 0 13 0 0 0 0 0 0 0 0 0 0 0 0 40 0 40 53
07:30 AM 37 0 0 0 37 0 0 0 0 0 0 0 0 0 0 0 0 65 0 65 102
07:45 AM 72 0 0 0 72 0 0 0 0 0 0 0 0 0 0 0 0 140 0 140 212

Total 124 0 0 0 124 0 0 0 0 0 0 0 0 0 0 0 0 252 0 252 376

08:00 AM 26 0 0 0 26 0 0 0 0 0 0 0 0 0 0 0 0 16 0 16 42
08:15 AM 6 0 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 9 0 9 15
08:30 AM 4 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 6 0 6 10
08:45 AM 4 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2 6

Total 40 0 0 0 40 0 0 0 0 0 0 0 0 0 0 0 0 33 0 33 73

*** BREAK ***

02:15 PM 4 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 4 0 4 8
02:30 PM 6 0 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 7 0 7 13
02:45 PM 4 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 8 0 8 12

Total 14 0 0 0 14 0 0 0 0 0 0 0 0 0 0 0 0 19 0 19 33

03:00 PM 11 0 0 0 11 0 0 0 0 0 0 0 0 0 0 0 0 39 0 39 50
03:15 PM 33 0 0 0 33 0 0 0 0 0 0 0 0 0 0 0 0 39 0 39 72
03:30 PM 145 0 0 0 145 0 0 0 0 0 0 0 0 0 0 0 0 19 0 19 164
03:45 PM 11 0 0 0 11 0 0 0 0 0 0 0 0 0 0 0 0 3 0 3 14

Total 200 0 0 0 200 0 0 0 0 0 0 0 0 0 0 0 0 100 0 100 300

04:00 PM 6 0 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 5 0 5 11

Palmer Engineering
400 Shoppers Drive

Winchester, KY, 40391



File Name : High School Entrance Inez
Site Code : 00000000
Start Date : 10/24/2023
Page No : 2

Groups Printed- Unshifted - Bank 2
HOLAM                  

From North
645                    

From East
HOLAM                  

From South
645                    

From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

04:15 PM 8 0 0 0 8 0 0 0 0 0 0 0 0 0 0 0 0 12 0 12 20
04:30 PM 7 0 0 0 7 0 0 0 0 0 0 0 0 0 0 0 0 14 0 14 21
04:45 PM 6 0 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 13 0 13 19

Total 27 0 0 0 27 0 0 0 0 0 0 0 0 0 0 0 0 44 0 44 71

05:00 PM 3 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 7 0 7 10
05:15 PM 4 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 4 0 4 8
05:30 PM 5 0 0 0 5 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2 7
05:45 PM 4 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 7 0 7 11

Total 16 0 0 0 16 0 0 0 0 0 0 0 0 0 0 0 0 20 0 20 36

06:00 PM 13 0 0 0 13 0 0 0 0 0 0 0 0 0 0 0 0 4 0 4 17
06:15 PM 12 0 0 0 12 0 0 0 0 0 0 0 0 0 0 0 0 4 0 4 16

Grand Total 446 0 0 0 446 0 0 0 0 0 0 0 0 0 0 0 0 482 0 482 928
Apprch % 100 0 0 0  0 0 0 0  0 0 0 0  0 0 100 0   

Total % 48.1 0 0 0 48.1 0 0 0 0 0 0 0 0 0 0 0 0 51.9 0 51.9
Unshifted 427 0 0 0 427 0 0 0 0 0 0 0 0 0 0 0 0 455 0 455 882

% Unshifted 95.7 0 0 0 95.7 0 0 0 0 0 0 0 0 0 0 0 0 94.4 0 94.4 95
Bank 2 19 0 0 0 19 0 0 0 0 0 0 0 0 0 0 0 0 27 0 27 46

% Bank 2 4.3 0 0 0 4.3 0 0 0 0 0 0 0 0 0 0 0 0 5.6 0 5.6 5

Palmer Engineering
400 Shoppers Drive

Winchester, KY, 40391



File Name : High School Entrance Inez
Site Code : 00000000
Start Date : 10/24/2023
Page No : 3

HOLAM                  
From North

645                    
From East

HOLAM                  
From South

645                    
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 06:30 AM to 11:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 13 0 0 0 13 0 0 0 0 0 0 0 0 0 0 0 0 40 0 40 53
07:30 AM 37 0 0 0 37 0 0 0 0 0 0 0 0 0 0 0 0 65 0 65 102
07:45 AM 72 0 0 0 72 0 0 0 0 0 0 0 0 0 0 0 0 140 0 140 212

08:00 AM 26 0 0 0 26 0 0 0 0 0 0 0 0 0 0 0 0 16 0 16 42
Total Volume 148 0 0 0 148 0 0 0 0 0 0 0 0 0 0 0 0 261 0 261 409
% App. Total 100 0 0 0  0 0 0 0  0 0 0 0  0 0 100 0   

PHF .514 .000 .000 .000 .514 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .466 .000 .466 .482
Unshifted 145 0 0 0 145 0 0 0 0 0 0 0 0 0 0 0 0 252 0 252 397

% Unshifted 98.0 0 0 0 98.0 0 0 0 0 0 0 0 0 0 0 0 0 96.6 0 96.6 97.1
Bank 2 3 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 9 0 9 12

% Bank 2 2.0 0 0 0 2.0 0 0 0 0 0 0 0 0 0 0 0 0 3.4 0 3.4 2.9

Peak Hour Analysis From 12:00 PM to 06:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 03:00 PM

03:00 PM 11 0 0 0 11 0 0 0 0 0 0 0 0 0 0 0 0 39 0 39 50
03:15 PM 33 0 0 0 33 0 0 0 0 0 0 0 0 0 0 0 0 39 0 39 72
03:30 PM 145 0 0 0 145 0 0 0 0 0 0 0 0 0 0 0 0 19 0 19 164

03:45 PM 11 0 0 0 11 0 0 0 0 0 0 0 0 0 0 0 0 3 0 3 14
Total Volume 200 0 0 0 200 0 0 0 0 0 0 0 0 0 0 0 0 100 0 100 300
% App. Total 100 0 0 0  0 0 0 0  0 0 0 0  0 0 100 0   

PHF .345 .000 .000 .000 .345 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .641 .000 .641 .457
Unshifted 187 0 0 0 187 0 0 0 0 0 0 0 0 0 0 0 0 89 0 89 276

% Unshifted 93.5 0 0 0 93.5 0 0 0 0 0 0 0 0 0 0 0 0 89.0 0 89.0 92.0
Bank 2 13 0 0 0 13 0 0 0 0 0 0 0 0 0 0 0 0 11 0 11 24

% Bank 2 6.5 0 0 0 6.5 0 0 0 0 0 0 0 0 0 0 0 0 11.0 0 11.0 8.0

Palmer Engineering
400 Shoppers Drive

Winchester, KY, 40391



400 Shoppers Drive
P.O. Box 747

Winchester, KY  40392

859-744-1218

www.palmernet.com
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Michael Mays

From: Leist, Gary - Division of District Support <gary.leist@education.ky.gov>
Sent: Monday, December 18, 2023 2:44 PM
To: Michael Mays
Cc: Randy Brookshire
Subject: RE: Martin County Property Acquisition

Follow Up Flag: Follow up
Flag Status: Completed

Categories: Filed by Newforma

Dear Michael, 
We can accept the exis�ng geotechnical inves�ga�on for the property acquisi�on - with the condi�on that appropriate 
addi�onal informa�on be obtained and used to inform the design of the future project(s).   
Let me know if you have any ques�ons. 
Gary 
 
Gary Leist, AIA, LEED AP 
Facilities Branch 
Division of District Support 
Office of Finance and Operations 
 
Phone: (502) 564-4326 Ext. 4404  
300 Sower Blvd. – 4th floor 
Frankfort, KY 40601 
 

 
 
This email may contain confidential data or information and is intended solely for the use of the individual or entity to whom it is addressed. If you are 
not the named addressee you should not disseminate, distribute, or copy this e-mail, and you are requested to notify the sender immediately. 
 
From: Michael Mays <mmays@RossTarrant.com>  
Sent: Wednesday, December 13, 2023 4:12 PM 
To: Leist, Gary - Division of District Support <gary.leist@education.ky.gov> 
Cc: Randy Brookshire <rbrookshire@RossTarrant.com> 
Subject: Martin County Property Acquisition 
 
CAUTION:  This email originated from outside of the Kentucky Department of Education, Kentucky K-12 schools, or Kentucky State 
Government. Do not click links, open attachments or forward unless you recognize the sender and know the content is safe. 
 
Gary, 
                I am writing you about the Martin County Property Acquisition.  We are requesting that the requirement for 
a geotechnical exploration (drilling a minimum of 4 holes for subsurface conditions) be removed from the 
documentation required for the Acquisition.  This entire site where a new facility is being considered is a KYTC fill 
site.  This is the same fill site that we constructed on for the adjacent Martin County High School.  As such, the 

 You don't often get email from gary.leist@education.ky.gov. Learn why this is important  
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School District and RTA are familiar with the subsurface conditions which may be encountered during the 
construction of a new facility.  Also, the area being considered for a new facility has not been developed on since it 
was filled during the KYTC project.  Based on our previous knowledge of this project site, we feel that we can still 
develop a Site Development Cost Analysis taking the existing subsurface conditions into account and can include 
that in the Acquisition documentation without the District having to pay for an additional geotechnical report.  I 
have attached the KYTC fill plans from 2011 for the area as well as the previous geotechnical exploration 
performed for the High School project.   
 
Please let me know if you have any questions or concerns. 
 
Thanks  
 

 

MICHAEL B. MAYS PE 
associate | senior civil engineer 
 
rosstarrant architects 
101 old lafayette avenue  lexington, kentucky 40502 
p 859.254.4018 x1353  | www.rosstarrant.com | facebook 
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Inez, Kentucky 

S&ME Project No. 1183-15-118 

Prepared for: 
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7.1 Rock Cut Construction 
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7.2 Site Preparation 
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7.3 Structural Fill Placement 
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7.4 Foundation Recommendations 
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7.5 Floor Slab Recommendations 
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7.6 Pavement Recommendations 
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Geotechnical-Engineering Report

Geotechnical Services Are Performed for 
Specific Purposes, Persons, and Projects
Geotechnical engineers structure their services to meet the 
specific needs of their clients. A geotechnical-engineering 
study conducted for a civil engineer may not fulfill the needs of 
a constructor  — a construction contractor — or even another 
civil engineer. Because each geotechnical- engineering study 
is unique, each geotechnical-engineering report is unique, 
prepared solely for the client. No one except you should rely on 
this geotechnical-engineering report without first conferring 
with the geotechnical engineer who prepared it. And no one 
 — not even you — should apply this report for any purpose or 
project except the one originally contemplated.

Read the Full Report
Serious problems have occurred because those relying on  
a geotechnical-engineering report did not read it all. Do  
not rely on an executive summary. Do not read selected 
elements only.

Geotechnical Engineers Base Each Report on  
a Unique Set of Project-Specific Factors
Geotechnical engineers consider many unique, project-specific 
factors when establishing the scope of a study. Typical factors 
include: the client’s goals, objectives, and risk-management 
preferences; the general nature of the structure involved, its 
size, and configuration; the location of the structure on the 
site; and other planned or existing site improvements, such as 
access roads, parking lots, and underground utilities. Unless 
the geotechnical engineer who conducted the study specifically 
indicates otherwise, do not rely on a geotechnical-engineering 
report that was:
• not prepared for you;
• not prepared for your project;
• not prepared for the specific site explored; or
• completed before important project changes were made.

Typical changes that can erode the reliability of an existing 
geotechnical-engineering report include those that affect: 
• the function of the proposed structure, as when it’s changed 

from a parking garage to an office building, or from a light-
industrial plant to a refrigerated warehouse;

• the elevation, configuration, location, orientation, or weight 
of the proposed structure;

• the composition of the design team; or
• project ownership.

As a general rule, always inform your geotechnical engineer 
of project changes—even minor ones—and request an 

assessment of their impact. Geotechnical engineers cannot 
accept responsibility or liability for problems that occur because 
their reports do not consider developments of which they were 
not informed.

Subsurface Conditions Can Change
A geotechnical-engineering report is based on conditions that 
existed at the time the geotechnical engineer performed the 
study. Do not rely on a geotechnical-engineering report whose 
adequacy may have been affected by: the passage of time; 
man-made events, such as construction on or adjacent to the 
site; or natural events, such as floods, droughts, earthquakes, 
or groundwater fluctuations. Contact the geotechnical engineer 
before applying this report to determine if it is still reliable. A 
minor amount of additional testing or analysis could prevent 
major problems.

Most Geotechnical Findings Are Professional 
Opinions
Site exploration identifies subsurface conditions only at those 
points where subsurface tests are conducted or samples are 
taken. Geotechnical engineers review field and laboratory 
data and then apply their professional judgment to render 
an opinion about subsurface conditions throughout the 
site. Actual subsurface conditions may differ — sometimes 
significantly — from those indicated in your report. Retaining 
the geotechnical engineer who developed your report to 
provide geotechnical-construction observation is the most 
effective method of managing the risks associated with 
unanticipated conditions.

A Report’s Recommendations Are Not Final
Do not overrely on the confirmation-dependent 
recommendations included in your report. Confirmation-
dependent recommendations are not final, because 
geotechnical engineers develop them principally from 
judgment and opinion. Geotechnical engineers can finalize 
their recommendations only by observing actual subsurface 
conditions revealed during construction. The geotechnical 
engineer who developed your report cannot assume 
responsibility or liability for the report’s confirmation-dependent 
recommendations if that engineer does not perform the 
geotechnical-construction observation required to confirm the 
recommendations’ applicability.

A Geotechnical-Engineering Report Is Subject 
to Misinterpretation
Other design-team members’ misinterpretation of 
geotechnical-engineering reports has resulted in costly 

Important Information about This

Subsurface problems are a principal cause of construction delays, cost overruns, claims, and disputes. 

While you cannot eliminate all such risks, you can manage them. The following information is provided to help.



problems. Confront that risk by having your geo technical 
engineer confer with appropriate members of the design team 
after submitting the report. Also retain your geotechnical 
engineer to review pertinent elements of the design team’s 
plans and specifications. Constructors can also misinterpret 
a geotechnical-engineering report. Confront that risk by 
having your geotechnical engineer participate in prebid and 
preconstruction conferences, and by providing geotechnical 
construction observation.

Do Not Redraw the Engineer’s Logs
Geotechnical engineers prepare final boring and testing logs 
based upon their interpretation of field logs and laboratory 
data. To prevent errors or omissions, the logs included in a 
geotechnical-engineering report should never be redrawn 
for inclusion in architectural or other design drawings. Only 
photographic or electronic reproduction is acceptable, but 
recognize that separating logs from the report can elevate risk.

Give Constructors a Complete Report and 
Guidance
Some owners and design professionals mistakenly believe they 
can make constructors liable for unanticipated subsurface 
conditions by limiting what they provide for bid preparation. 
To help prevent costly problems, give constructors the 
complete geotechnical-engineering report, but preface it with 
a clearly written letter of transmittal. In that letter, advise 
constructors that the report was not prepared for purposes 
of bid development and that the report’s accuracy is limited; 
encourage them to confer with the geotechnical engineer 
who prepared the report (a modest fee may be required) and/
or to conduct additional study to obtain the specific types of 
information they need or prefer. A prebid conference can also 
be valuable. Be sure constructors have sufficient time to perform 
additional study. Only then might you be in a position to 
give constructors the best information available to you, 
while requiring them to at least share some of the financial 
responsibilities stemming from unanticipated conditions.

Read Responsibility Provisions Closely
Some clients, design professionals, and constructors fail to 
recognize that geotechnical engineering is far less exact than 
other engineering disciplines. This lack of understanding 
has created unrealistic expectations that have led to 
disappointments, claims, and disputes. To help reduce the risk 
of such outcomes, geotechnical engineers commonly include 
a variety of explanatory provisions in their reports. Sometimes 
labeled “limitations,” many of these provisions indicate where 
geotechnical engineers’ responsibilities begin and end, to help 

others recognize their own responsibilities and risks. Read 
these provisions closely. Ask questions. Your geotechnical 
engineer should respond fully and frankly.

Environmental Concerns Are Not Covered 
The equipment, techniques, and personnel used to perform 
an environmental study differ significantly from those used to 
perform a geotechnical study. For that reason, a geotechnical-
engineering report does not usually relate any environmental 
findings, conclusions, or recommendations; e.g., about 
the likelihood of encountering underground storage tanks 
or regulated contaminants. Unanticipated environmental 
problems have led to numerous project failures. If you have not 
yet obtained your own environmental information,  
ask your geotechnical consultant for risk-management 
guidance. Do not rely on an environmental report prepared for 
someone else.

Obtain Professional Assistance To Deal  
with Mold
Diverse strategies can be applied during building design, 
construction, operation, and maintenance to prevent 
significant amounts of mold from growing on indoor surfaces. 
To be effective, all such strategies should be devised for 
the express purpose of mold prevention, integrated into a 
comprehensive plan, and executed with diligent oversight by a 
professional mold-prevention consultant. Because just a small 
amount of water or moisture can lead to the development of 
severe mold infestations, many mold- prevention strategies 
focus on keeping building surfaces dry. While groundwater, 
water infiltration, and similar issues may have been addressed 
as part of the geotechnical- engineering study whose findings 
are conveyed in this report, the geotechnical engineer in 
charge of this project is not a mold prevention consultant; 
none of the services performed in connection with the 
geotechnical engineer’s study were designed or conducted for 
the purpose of mold prevention. Proper implementation of the 
recommendations conveyed in this report will not of itself be 
sufficient to prevent mold from growing in or on the structure 
involved. 

Rely, on Your GBC-Member Geotechnical Engineer 
for Additional Assistance
Membership in the Geotechnical Business Council of the 
Geoprofessional Business Association exposes geotechnical 
engineers to a wide array of risk-confrontation techniques 
that can be of genuine benefit for everyone involved with 
a construction project. Confer with you GBC-Member 
geotechnical engineer for more information.

8811 Colesville Road/Suite G106, Silver Spring, MD  20910
Telephone: 301/565-2733    Facsimile: 301/589-2017

e-mail: info@geoprofessional.org    www.geoprofessional.org

Copyright 2015 by Geoprofessional Business Association (GBA). Duplication, reproduction, or copying of this document, or its contents, in whole or in part,  
by any means whatsoever, is strictly prohibited, except with GBA’s specific written permission. Excerpting, quoting, or otherwise extracting wording from this document  

is permitted only with the express written permission of GBA, and only for purposes of scholarly research or book review. Only members of GBA may use  
this document as a complement to or as an element of a geotechnical-engineering report. Any other firm, individual, or other entity that so uses this document without  

being a GBA member could be commiting negligent or intentional (fraudulent) misrepresentation.
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Appendix I – Site Location Plan / Boring Location Plan 
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SCALE:
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FIGURE NO.
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Appendix II – Test Boring Records 
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     Core Diameter       Inches 
            BQ                   1-7/16 
            NQ                   1-7/8 
            HQ                   2-1/2 

TEST BORING RECORD LEGEND 

FINE AND COARSE GRAINED SOIL INFORMATION 

COARSE GRAINED SOILS 
(SANDS & GRAVELS) 

FINE GRAINED SOILS 
(SILTS & CLAYS) 

            PARTICLE SIZE 

N Relative Density N Consistency 
Qu, KSF 

Estimated 
Boulders Greater than 300 mm (12 in) 

 

0-4 Very Loose 0-1 Very Soft 0-0.5 Cobbles 75 mm to 300 mm (3 to 12 in) 

5-10 Loose 2-4 Soft 0.5-1 Gravel 4.74 mm to 75 mm (3/16 to 3 in) 

11-20 Firm 5-8 Firm 1-2 Coarse Sand 2 mm to 4.75 mm 

21-30 Very Firm 9-15 Stiff 2-4 Medium Sand 0.425 mm to 2 mm 

31-50 Dense 16-30 Very Stiff 4-8 Fine Sand 0.075 mm to 0.425 mm 

Over 50 Very Dense Over 31 Hard 8+ Silts & Clays Less than 0.075 mm 

The STANDARD PENETRATION TEST as defined by ASTM D 1586 is a method to obtain a disturbed soil sample for examination and testing and to 
obtain relative density and consistency information.  A standard 1.4-inch I.D./2-inch O.D. split-barrel sampler is driven three 6-inch increments with a 
140 lb. hammer falling 30 inches.  The hammer can either be of a trip, free-fall design, or actuated by a rope and cathead.  The blow counts required to 
drive the sampler the final two increments are added together and designate the N-value defined in the above tables. 

ROCK PROPERTIES 

ROCK QUALITY DESIGNATION (RQD) ROCK HARDNESS 

Percent RQD Quality  Very Hard: Rock can be broken by heavy hammer blows. 

0-25 

25-50 

50-75 

75-90 

90-100 

Very Poor 

Poor 

Fair 

Good 

Excellent 

 
Hard: Rock cannot be broken by thumb pressure, but can be broken by 

moderate hammer blows. 

Moderately 
Hard: 

Small pieces can be broken off along sharp edges by considerable 
hard thumb pressure; can be broken with light hammer blows. 

Soft: Rock is coherent but breaks very easily with thumb pressure at 
sharp edges and crumbles with firm hand pressure. 

Very Soft: Rock disintegrates or easily compresses when touched; can be 
hard to very hard soil. 

 

 

Recovery =  

Length of Rock Core Recovered 
Length of Core Run 

X100 
63 REC 
NQ 
43 RQD 

RQD =  Sum of 4 in. and longer Rock Pieces Recovered 
Length of Core Run 

X100 

SYMBOLS 

KEY TO MATERIAL TYPES SOIL PROPERTY SYMBOLS 

 

 

N: Standard Penetration, BPF 

M: Moisture Content, % 

LL: Liquid Limit, % 

PI: Plasticity Index, % 

Qp: Pocket Penetrometer Value, TSF 

Qu: Unconfined Compressive Strength 
Estimated Qu, TSF 

γ

D: 

Dry Unit Weight, PCF 

F: Fines Content 

SAMPLING SYMBOLS 
 

Topsoil 
 
 
Asphalt 
 

Crushed 
Limestone 
 

Fill Material 
 

Shot-rock  
Fill 

Low Plasticity 
Inorganic Silt 

High Plasticity 
Inorganic Silt 

Low Plasticity 
Inorganic Clay 

High Plasticity 
Inorganic Clay 

Low Plasticity 
Inorganic Silt or 
Clay 

High Plasticity 
Inorganic Silt or 
Clay 

Organic 
Silts/Clays 
 
Well-Graded 
Gravel 
 
Poorly-Graded 
Gravel 
 
Silty Gravel 
 
 
Clayey Gravel 
 
Well-Graded  
Sand 
 
Poorly-Graded 
Sand 
 
Silty Sand 
 
 
Clayey Sand 

Peat 
 
 
Limestone 
 
 
Sandstone 
 
 
Siltstone 
 

Claystone 
 

Weathered 
Rock 
 
Dolomite 
 

Granite 
 
 
Gneiss 
 

Schist 

Amphibolite 

 

Metagraywacke 

Phylite 

Undisturbed 
Sample 
 

Split-Spoon 
Sample 
 
 
Rock Core 
Sample 
 

Auger or 
Bag Sample 

No Sample 
Recovery 
 
 

Water Level 
After Drilling 
 
 

Extended 
Time Reading 

Core Diameter Inches 
      BQ  1-7/16 
      NQ  1-7/8 
      HQ  2-1/2 



Sand (SP) with clay with rock fragments, HARD,
brown, wet
Weathered sandstone
Advanced casing to 6.5 feet for rock coring

Sandstone - Moderately to intensely weathered,
fine to medium grained, HARD, horizontal
bedding, tan to brown, intensely fractured.
SANDSTONE -  Slightly to unweathered, HARD,
medium grained, gray, horizontal bedding, tan to
brown, slightly fractured to intact
SANDSTONE -  Moderately weathered, HARD,
medium grained, horizontal bedding, gray,
moderately fractured

SANDSTONE - slightly weathered, HARD, fine
grained, bluish gray, bedding planes horizontal to
up to 30 degrees intact
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SANDSTONE - slightly weathered, HARD, fine
grained, bluish gray, bedding planes horizontal to
up to 30 degrees intact(Continued)

CLAY SEAM
SHALE - Slightly weathered, soft, horizontal
bedding, dark gray, slightly fractured

COAL

SHALE - Slightly weathered, moderatedly hard,
horizontal bedding, dark gray, slightly fractured

SANDSTONE - with Shale partings,
unweathered, HARD, horizontal bedding, fine
grained, gray, intact

SANDSTONE - moderately weathered, fine to
medium grained, tan to gray, slightly fractured to
intact
SANDSTONE -  Slightly weathered, fine grained,
gray, slightly fractured, some iron staining

SANDSTONE - Moderately to intensely
weathered, medium grained, tan to gray,
moderately fractured, iron staining, high angle
joints at 134.1 (75 degrees) and 135.2 (85
degrees), pitting from 133.2 to 136.5 feet
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SANDSTONE - Moderately to intensely
weathered, medium grained, tan to gray,
moderately fractured, iron staining, high angle
joints at 134.1 (75 degrees) and 135.2 (85
degrees), pitting from 133.2 to 136.5
feet(Continued)

SANDSTONE - with shale partings (1/8 to 2
inches), slightly weathered, moderately hard, fine
to medium grained, HARD, fine to medium
grained, slightly fractured to intact with coal
stringers

SANDSTONE - interbedded with shale, slightly
to unweathered, HARD, fine to medium grained,
slightly fractured to intact, with coal stringers
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FILL - Sandstone fragments with clay and sand,
sampled as HARD to STIFF soil, gray to brown,
moist
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SAND (SP) with clay, VERY DENSE to VERY
FIRM, brown, wet (water used to cool casing
advancer bit)

SHALE - degraded shale, sampled as HARD
soil, gray, wet

Boring terminated at 83.6 feet
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FILL - Sandstone fragments with shale
fragments, clay and sand, sampled as HARD to
STIFF soil, gray to brown, moist

Weathered Sandstone

Boring terminated at 18.5 feet

845.6

838.6

5 - 18 -
50/2

5 - 8 - 10
50/2

14 - 18 -
14

50/1

12

8

1

10

0

0

5

10

15

20

25

30

35

40

45

50

55

60

JOB NO:

ELEV.
(FT.)

D-50

N/A - Water used to cool casing advancer bit.GROUNDWATER (ft):
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FILL - Sandstone and shale fragments with clay
and sand, sampled as HARD to STIFF soil, gray
to brown, moist

Weathered Sandstone and shale

Boring terminated at 30.0 feet
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FILL - Sandstone fragments with clay and sand,
sampled as FIRM to VERY STIFF soil, gray to
brown, moist

FILL - Clay with sandstone and shale fragments,
sampled as VERY STIFF to HARD soil, brown,
moist
Weathered Shale
Shale with coal lense

Boring terminated at 23.8 feet
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FIELD TESTING PROCEDURES 
 

Field Operations:  The general field procedures employed by S&ME, Inc. are summarized in ASTM D 420 which is entitled "Investigating and 

Sampling Soils and Rocks for Engineering Purposes."  This recommended practice lists recognized methods for determining soil and rock 

distribution and ground water conditions.  These methods include geophysical and in situ methods as well as borings. 

 

Borings are drilled to obtain subsurface samples using one of several alternate techniques depending upon the subsurface conditions.  These 

techniques are: 

a. Continuous 2-1/2 or 3-1/4 inch I.D. hollow stem augers; 

b. Wash borings using roller cone or drag bits (mud or water); 

c. Continuous flight augers (ASTM D 1425). 

These drilling methods are not capable of penetrating through material designated as "refusal materials." Refusal, thus indicated, may result from 

hard cemented soil, soft weathered rock, coarse gravel or boulders, thin rock seams, or the upper surface of sound continuous rock.  Core drilling 

procedures are required to determine the character and continuity of refusal materials. 

 

The subsurface conditions encountered during drilling are reported on a field test boring record by a field engineer who is on site to direct the 

drilling operations and log the recovered samples. The record contains information concerning the boring method, samples attempted and 

recovered, indications of the presence of various materials such as coarse gravel, cobbles, etc., and observations between samples.  Therefore, 

these boring records contain both factual and interpretive information.  The field boring records are on file in our office. 

 

The soil and rock samples plus the field boring records are reviewed by a geotechnical engineer.  The engineer classifies the soils in general 

accordance with the procedures outlined in ASTM D 2488 and prepares the final boring records that are the basis for all evaluations and 

recommendations. 

 

The final boring records represent our interpretation of the contents of the field records based on the results of the engineering examinations and 

tests of the field samples.  These records depict subsurface conditions at the specific locations and at the particular time when drilled.  Soil 

conditions at other locations may differ from conditions occurring at these boring locations.  Also, the passage of time may result in a change in the 

subsurface soil and ground water conditions at these boring locations.  The lines designating the interface between soil or refusal materials on the 

records and on profiles represent approximate boundaries.  The transition between materials may be gradual.  The final boring records are 

included with this report.  The detailed data collection methods using during this study are discussed on the following pages. 

 

Soil Test Borings:  Soil test borings were made at the site at locations shown on the attached Boring Plan.  Soil sampling and penetration testing 

were performed in accordance with ASTM D 1586. 

 

The borings were made by mechanically twisting a 5-5/8” outer diameter auger into the soil.  At regular intervals, the drilling tools were removed 

and samples obtained with a standard 1.4 inch I.D., 2 inch O.D., split tube sampler.  The sampler was first seated 6 inches to penetrate any loose 

cuttings, then driven an additional foot with blows of a 140-pound hammer falling 30 inches.  The number of hammer blows required to drive the 

sampler the final foot was recorded and is designated the "penetration resistance”. 

 

Representative portions of the samples, thus obtained, were placed in glass jars and transported to the laboratory.  In the laboratory, the samples 

were examined to verify the driller's field classifications.  Test Boring Records are attached which graphically show the soil descriptions and 

penetration resistances. 

 

Soil Auger Soundings: Soil auger soundings were made at the site at the locations shown on the attached Boring Location Plan.  The soundings were 
performed by mechanically twisting a steel auger into the soil.  However, unlike the soil test borings, a smaller diameter solid stem auger was used and 
no split-spoon samples were obtained.  The driller provided a general description of the soil encountered by observing the soils brought to the surface 
by the twisting auger.  The auger was advanced until refusal materials were encountered and the refusal depth was noted by the driller.  The auger is 
then withdrawn and the depths to water or caved materials are then measured and recorded by the driller.   
 
Soil auger soundings provide a rapid, economical method of obtaining the approximate bedrock depth, groundwater depth, and general soil conditions 

at locations where detailed soil testing and sampling is not required. 

 

Water Level Readings:  Water table readings are normally taken in conjunction with borings and are recorded on the "Test Boring Records".  

These readings indicate the approximate location of the hydrostatic water table at the time of our field investigation.  Where impervious soils are 

encountered (clayey soils) the amount of water seepage into the boring is small, and it is generally not possible to establish the location of the 

hydrostatic water table through water level readings.  The ground water table may also be dependent upon the amount of precipitation at the site 

during a particular period of time.  Fluctuations in the water table should be expected with variations in precipitation, surface run-off, evaporation 

and other factors. 

 

The time of boring water level reported on the boring records is determined by field crews as the drilling tools are advanced.  The time of boring 

water level is detected by changes in the drilling rate, soil samples obtained, etc.  Additional water table readings are generally obtained at least 

24 hours after the borings are completed.  The time lag of at least 24 hours is used to permit stabilization of the ground water table which has 

been disrupted by the drilling operations.  The readings are taken by dropping a weighted line down the boring or using an electrical probe to 

detect the water level surface. Occasionally the borings will cave-in, preventing water level readings from being obtained or trapping drilling water 

above the caved-in zone.  The cave-in depth is also measured and recorded on the boring records. 
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L.L. P.L. P. I.

B-1 68.0 - 69.0 CORE 4.1 96.4 I 6

B-1 70.0 - 70.7 CORE 5.0 96.3 I 6

B-1 71.5 - 72.0 CORE 1.6 91.5 II 4

B-1 72.5 - 73.0 CORE 2.4 77.2 II 4

B-1 78.1 - 79.0 CORE 2.6 80.5 II 4

B-1 82.0 - 82.9 CORE 2.6 89.0 II 4
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P-1 Sample Date:

01/13/16

Ross-Tarrant Architects  

Project Name:

Client Name:

Client Address: 101 Old Lafayette, Lexington, KY 40502

New Martin County High School

 

128.0

 

 

Sample #:

Offset: -

9.3%

-

Soil Properties

Natural 

Moisture 

Content

NA

AASHTO Method D

Technical Responsibility

 

#60

#40

AASHTO T 99: Moisture-Density Relations of Soil Using a 5.5 Lb. Rammer and a 12" Drop

3/8 inch Sieve

Oversize Fraction

 

-

-

Opt. MC

3/4 inch Sieve

Liquid Limit

Plastic Index

% Passing

Specific 

Gravity of 

Soil (D854)

 

% Oversize

MDD

Plastic Limit

3/8"

#10

 

 

#200

Position

<5%

Corrected for Oversize Fraction (ASTM D 4718)   

Date

1/20/2016

Moist Preparation

References / Comments / Deviations:

Manual Rammer

ASTM D 2216: Laboratory Determination of Water (Moisture) Content of Soil and Rock by Mass

Jacob Folsom

Mechanical Rammer

AASHTO T99

 

Bulk Gravity

% Moisture

Sieve Size used to separate the Oversize Fraction:

Dry Preparation

Fine Fraction

100.0

105.0

110.0

115.0

120.0

125.0

130.0

0.0 5.0 10.0 15.0 20.0 25.0

D
ry

 D
en

si
ty

 (
P

C
F

)

Moisture Content (%)

Moisture-Density Relations of Soil and Soil-Aggregate Mixtures

S&ME,Inc. - Corporate  3201 Spring Forest Road

Raleigh, NC. 27616

1183-15-118 Martin Proctor P-1.xls

Page 1 of 1



S&ME Project #: 1183-15-118

Project Name:

Client Name:

Client Address: 101 Old Lafayette, Lexington, KY 40502

Ross-Tarrant Architects

New Martin County High School

Boring #:

 

 

Sample Description:

Sample Date:Sample #:

 Offset:  

P-1

Location:

Uncorrected CBR Values

Soak Time: 96 hrs.

% Retained on the 3/4" sieve:

01/20/16

January 2016

Depth (ft.): -

Test Date(s):

 

Brown Silty gravel with sand (visual-manual)

01/15/16 - 01/19/16

 

CBR at 0.2 in.

124.3

After Soaking

ASTM D1883, Section 6.1.1

Jacob Folsom

10.0

Notes/Deviations/References:

Apparent Relative Density

5.9CBR at 0.1 in.

ASTM D 698 Method A Maximum Dry Density: 128.0

Compaction Test performed on grading complying with CBR spec. 

PCF

4.2
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LABORATORY TESTING PROCEDURES 
 

Soil Classification:  Soil classifications provide a general guide to the engineering properties of various soil types and enable the engineer to apply 

past experience to current problems.  In our investigations, samples obtained during drilling operations are examined in our laboratory and visually 

classified by an engineer.  The soils are classified according to consistency (based on number of blows from standard penetration tests), color and 

texture.  These classification descriptions are included on our "Test Boring Records." 

 

The classification system discussed above is primarily qualitative and for detailed soil classification two laboratory tests are necessary: grain size 

tests and plasticity tests.  Using these test results the soil can be classified according to the AASHTO or Unified Classification Systems (ASTM D 

2487).  Each of these classification systems and the in-place physical soil properties provides an index for estimating the soil's behavior.  The soil 

classification and physical properties obtained are presented in this report. 

 

Compaction Tests:  Compaction tests are run on representative soil samples to determine the dry density obtained by a uniform compactive effort 

at varying moisture contents.  The results of the test are used to determine the moisture content and unit weight desired in the field for similar 

soils.  Proper field compaction is necessary to decrease future settlements, increase the shear strength of the soil and decrease the permeability 

of the soil. 

 

The two most commonly used compaction tests are the Standard Proctor test and the Modified Proctor test.  They are performed in accordance 

with ASTM D 698 and D 1557, respectively.  Generally, the Standard Proctor compaction test is run on samples from building or parking areas 

where small compaction equipment is anticipated.  The Modified compaction test is generally performed for heavy structures, highways, and other 

areas where large compaction equipment is expected.  In both tests a representative soil sample is placed in a mold and compacted with a 

compaction hammer.  Both tests have four alternate methods. 

 

Test Method Hammer Wt./Fall Mold Diam. Run on Matl. Finer 

Than 

No. of 

Layers 

No. of 

Blows/Lay

er 

Standard A 5.5 lb./12" 4" No. 4 sieve 3 25 

D 698 B 5.5 lb./12" 4" 3/8" sieve 3 25 

 C 5.5 lb./12" 6" 3/4" sieve 3 56 

 

 

Test Method Hammer Wt./Fall Mold Diam. Run on Matl. Finer 

Than 

No. of 

Layers 

No. of 

Blows/Lay

er 

Modified A 10 lb./18" 4" No. 4 sieve 5 25 

D 1557 B 10 lb./18" 4" 3/8" sieve 5 25 

 C 10 lb./18" 6" 3/4" sieve 5 56 

 

The moisture content and unit weight of each compacted sample is determined.  Usually 4 to 5 such tests are run at different moisture contents.  

Test results are presented in the form of a dry unit weight versus moisture content curve.  The compaction method used and any deviations from 

the recommended procedures are noted in this report. 

 

Atterberg Limits:  Portions of the samples are taken for Atterberg Limits testing to determine the plasticity characteristics of the soil.  The plasticity 

index (PI) is the range of moisture content over which the soil deforms as a plastic material.  It is bracketed by the liquid limit (LL) and the plastic 

limit (PL).  The liquid limit is the moisture content at which the soil becomes sufficiently "wet" to flow as a heavy viscous fluid.  The plastic limit is 

the lowest moisture content at which the soil is sufficiently plastic to be manually rolled into tiny threads.  The liquid limit and plastic limit are 

determined in accordance with ASTM D 4318. 

 

Moisture Content:  The Moisture Content is determined according to ASTM D 2216. 

 

 

 



302.1R-66 ACI COMMITTEE REPORT

The report of ACI Committee 302, “Guide for Concrete

Floor and Slab Construction (ACI 302.1R-96)” states in

section 4.1.5 that “if a vapor barrier or retarder is required

due to local conditions, these products should be placed

under a minimum of 4 in. (100 mm) of trimable, compactible,

granular fill (not sand).”  ACI Committee 302 on Construction

of Concrete Floors, and Committee 360 on Design of Slabs on

Ground have found examples where this approach may have

contributed to floor covering problems.

Based on the review of the details of problem installations,

it became clear that the fill course above the vapor retarder

can take on water from rain, wet-curing, wet-grinding or cut-

ting, and cleaning. Unable to drain, the wet or saturated fill

provides an additional source of water that contributes to

moisture-vapor emission rates from the slab well in excess of

the 3 to 5 lb/1000 ft2/24 h (1.46 to 2.44 kg/100 m2/24 h)

recommendation of the floor covering manufacturers.

As a result of these experiences, and the difficulty in ade-

quately protecting the fill course from water during the con-

struction process, caution is advised on the use of the

granular fill layer when moisture-sensitive finishes are to be

applied to the slab surface.

The committees believe that when the use of a vapor retarder

or barrier is required, the decision whether to locate the

retarder or barrier in direct contact with the slab or beneath a

layer of granular fill should be made on a case-by-case basis.

Each proposed installation should be independently eval-

uated by considering the moisture sensitivity of subsequent

floor finishes, anticipated project conditions and the poten-

tial effects of slab curling and cracking.

The following chart can be used to assist in deciding where to

place the vapor retarder. The anticipated benefits and risks asso-

ciated with the specified location of the vapor retarder should be

reviewed with all appropriate parties before construction.

ADDENDUM

GUIDE FOR CONCRETE FLOOR AND SLAB CONSTRUCTION

(302.1R-96)

Vapor Retarder Location



CONCRETE FLOOR AND SLAB CONSTRUCTION 302.1R-67

ADDENDUM

GUIDE FOR CONCRETE FLOOR AND SLAB CONSTRUCTION

(302.1R-96)

Flow Chart for Location of Vapor Retarder/Barrier
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CRSP Input File -C:\Users\BDusina\Desktop\Martin Co\Martin Co-SS Source-

No Berm-Rev2-Short Term.doc 

 

 

Input File Specifications 

 

Units of Measure:  U.S. 

Total Number of Cells:  15 

Analysis Point 1 X-Coordinate:  120 

Analysis Point 2 X-Coordinate:  138 

Analysis Point 3 X-Coordinate:  150 

Initial Y-Top Starting Zone Coordinate:  153 

Initial Y-Base Starting Zone Coordinate:  91 

 

Remarks:   

 

 

Cell Data 

 

Cell No.  S.R.  Tang. C.  Norm. C.   Begin X   Begin Y    End X     End Y 

 

 1     .5     .65           .2            0             156     9     153 

 2     .5     .9            .25           9             153     40     91 

 3     .5     .8            .2            40            91     55     90 

 4     .5     .8            .2            55            90     73     66 

 5     .5     .9            .25           73            66     88     65 

 6     .5     .9            .25           88            65     96     33 

 7     .5     .9            .25           96            33     111     32 

 8     .5     .9            .25           111           32     119     0 

 9     .5     .65           .2            119           0     138     0 

 10     .5    .65           .2            138           0     148     5 

 11     .5    .65           .2            148           5     150     5 

 12     .5    .65           .2            150           5     160     0 

 13     .5    .65           .2            160           0     170     0 

 14     .5    .65           .2            170           0     188     6 

 15     .5    .65           .2            188           6     200     6 

 

 

CRSP Simulation Specifications:  Used with 

C:\Users\BDusina\Desktop\Martin Co\Martin Co-SS Source-No Berm-Rev2-Short 

Term.doc 

 

 

Total Number of Rocks Simulated:  1000 

Starting Velocity in X-Direction:  1 ft/sec 

Starting Velocity in Y-Direction:  -1 ft/sec 

Starting Cell Number:  1 

Ending Cell Number:  15 

Rock Density:  150 lb/ft^3 

Rock Shape:  Spherical 

Diameter:  3 ft 

 

 

 



CRSP Analysis Point 1 Data - C:\Users\BDusina\Desktop\Martin Co\Martin 

Co-SS Source-No Berm-Rev2-Short Term.doc 

 

 

Analysis Point 1: X =  120, Y =  0 

 

Total Rocks Passing Analysis Point:  548 

 

 

Cumulative Probability  Velocity (ft/sec)  Energy (ft-lb) Bounce Ht. (ft) 

 

         50%                  43.26        73589         8  

         75%                  54.1         104158        11.43  

         90%                  63.85        131653        14.51  

         95%                  69.7         148160        16.36  

         98%                  76.27        166686        18.43  

 

 

 

Velocity (ft/sec)     Bounce Height (ft)        Kinetic Energy (ft-lb) 

 

Maximum:  66.51             Maximum:  41.47           Maximum:  149254 

Average:  43.26             Average:  13.67           Average:  73589 

Minimum:  2.67              G. Mean:  8         Std. Dev.:  45274 

Std. Dev.:  16.05           Std. Dev.:  5.07 

 

 

Remarks:   

 

CRSP Analysis Point 2 Data - C:\Users\BDusina\Desktop\Martin Co\Martin 

Co-SS Source-No Berm-Rev2-Short Term.doc 

 

 

Analysis Point 2: X =  138, Y =  0 

 

Total Rocks Passing Analysis Point:  66 

 

 

Cumulative Probability   Velocity (ft/sec) Energy (ft-lb) Bounce Ht. (ft) 

 

         50%                  8            4937          0.01  

         75%                  13.26        17851         4.79  

         90%                  17.99        29466         9.08  

         95%                  20.83        36439         11.66  

         98%                  24.02        44266         14.56  

 

Velocity (ft/sec)      Bounce Height (ft)       Kinetic Energy (ft-lb) 

 

Maximum:  67.34             Maximum:  4.08            Maximum:  157349 

Average:  8      Average:  .09        Average:  4937 

Minimum:  3.13              G. Mean:  .01        Std. Dev.:  19125 

Std. Dev.:  7.79            Std. Dev.:  7.07 

 

 



Remarks:   

 

CRSP Analysis Point 3 Data - C:\Users\BDusina\Desktop\Martin Co\Martin 

Co-SS Source-No Berm-Rev2-Short Term.doc 

 

 

Analysis Point 3: X =  150, Y =  5 

 

 

                            NO ROCKS PAST ANALSYSIS POINT 3 

 

 

CRSP Data Collected at End of Each Cell - C:\Users\BDusina\Desktop\Martin 

Co\Martin Co-SS Source-No Berm-Rev2-Short Term.doc 

 

 

Velocity Units: ft/sec      Bounce Height Units: ft 

 

 

Cell #   Max. Vel. Avg. Vel.   S.D. Vel.  Max. Bounce Ht. Avg. Bounce Ht. 

 

 1            No rocks      past end of cell                                         

 2             60            35            11.68         11            2 

 3             28            13            5.05          1             0 

 4             43            34            4.07          18            3 

 5             48            15            4.61          1             0 

 6             57            27            4.97          32            23 

 7             51            24            18.19         22            2 

 8             65            43            13.89         43            16 

 9             67            8             7.79          4             0 

 10           No rocks      past end of cell                                         

 11           No rocks      past end of cell                                         

 12           No rocks      past end of cell                                         

 13           No rocks      past end of cell                                         

 14           No rocks      past end of cell                                         

 15           No rocks      past end of cell                                         

 

 

 

CRSP Rocks Stopped Data - C:\Users\BDusina\Desktop\Martin Co\Martin Co-SS 

Source-No Berm-Rev2-Short Term.doc 

 

 

                              X Interval                   Rocks Stopped   

 

                             0 To  10 ft                    1 

                             10 To  20 ft                    0 

                             20 To  30 ft                    0 

                             30 To  40 ft                    1 

                             40 To  50 ft                    157 

                             50 To  60 ft                    104 

                             60 To  70 ft                    0 

                             70 To  80 ft                    2 

                             80 To  90 ft                    24 



                             90 To  100 ft                    25 

                             100 To  110 ft                    106 

                             110 To  120 ft                    33 

                             120 To  130 ft                    318 

                             130 To  140 ft                    224 

                             140 To  150 ft                    5 

                             150 To  160 ft                    0 

                             160 To  170 ft                    0 

                             170 To  180 ft                    0 

                             180 To  190 ft                    0 

                             190 To  200 ft                    0 
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CRSP Input File -C:\Users\BDusina\Desktop\Martin Co\Martin Co-SS Source-

No Berm-Rev2-Long Term.doc 

 

 

Input File Specifications 

 

Units of Measure:  U.S. 

Total Number of Cells:  15 

Analysis Point 1 X-Coordinate:  120 

Analysis Point 2 X-Coordinate:  138 

Analysis Point 3 X-Coordinate:  150 

Initial Y-Top Starting Zone Coordinate:  153 

Initial Y-Base Starting Zone Coordinate:  91 

 

Remarks:   

 

 

Cell Data 

 

Cell No.  S.R.  Tang. C.  Norm. C.   Begin X   Begin Y    End X     End Y 

 

 1     .5     .65           .2            0             156     9     153 

 2     .5     .9            .25           9             153     40     91 

 3     .5     .8            .2            40            91     55     90 

 4     .5     .8            .2            55            90     78     66 

 5     .5     .9            .25           78            66     88     65 

 6     .5     .9            .25           88            65     96     33 

 7     .5     .9            .25           96            33     111     32 

 8     .5     .9            .25           111           32     119     0 

 9     .5     .65           .2            119           0     138     0 

 10     .5    .65           .2            138           0     148     5 

 11     .5    .65           .2            148           5     150     5 

 12     .5    .65           .2            150           5     160     0 

 13     .5    .65           .2            160           0     170     0 

 14     .5    .65           .2            170           0     188     6 

 15     .5    .65           .2            188           6     200     6 

 

 

 

CRSP Simulation Specifications:  Used with 

C:\Users\BDusina\Desktop\Martin Co\Martin Co-SS Source-No Berm-Rev2-Long 

Term.doc 

 

 

Total Number of Rocks Simulated:  1000 

Starting Velocity in X-Direction:  1 ft/sec 

Starting Velocity in Y-Direction:  -1 ft/sec 

Starting Cell Number:  1 

Ending Cell Number:  15 

Rock Density:  150 lb/ft^3 

Rock Shape:  Spherical 

Diameter:  3 ft 

 

 



 

CRSP Analysis Point 1 Data - C:\Users\BDusina\Desktop\Martin Co\Martin 

Co-SS Source-No Berm-Rev2-Long Term.doc 

 

 

Analysis Point 1: X =  120, Y =  0 

 

Total Rocks Passing Analysis Point:  726 

 

 

Cumulative Probability  Velocity (ft/sec) Energy (ft-lb) Bounce Ht. (ft) 

 

         50%                  50.56        94473         15.94  

         75%                  59.13        119790        17.89  

         90%                  66.85        142562        19.63  

         95%                  71.48        156233        20.68  

         98%                  76.68        171576        21.85  

 

 

 

Velocity (ft/sec)      Bounce Height (ft)          Kinetic Energy (ft-lb) 

Maximum:  74.05             Maximum:  46.98             Maximum:  193448 

Average:  50.56             Average:  20.39             Average:  94473 

Minimum:  1.93              G. Mean:  15.94             Std. Dev.:  37495 

Std. Dev.:  12.7            Std. Dev.:  2.87 

 

 

Remarks:   

 

CRSP Analysis Point 2 Data - C:\Users\BDusina\Desktop\Martin Co\Martin 

Co-SS Source-No Berm-Rev2-Long Term.doc 

 

 

Analysis Point 2: X =  138, Y =  0 

 

Total Rocks Passing Analysis Point:  243 

 

 

Cumulative Probability  Velocity (ft/sec) Energy (ft-lb)  Bounce Ht. (ft) 

 

         50%                  13.4         16311         0.02  

         75%                  24.36        44863         7.28  

         90%                  34.21        70545         13.8  

         95%                  40.12        85963         17.72  

         98%                  46.76        103267        22.12  

 

 

 

Velocity (ft/sec)        Bounce Height (ft)     Kinetic Energy (ft-lb) 

 

Maximum:  70.04             Maximum:  14.32         Maximum:  170769 

Average:  13.4              Average:  .34     Average:  16311 

Minimum:  2.22              G. Mean:  .02     Std. Dev.:  42287 

Std. Dev.:  16.23           Std. Dev.:  10.75 



Remarks:   

 

CRSP Analysis Point 3 Data - C:\Users\BDusina\Desktop\Martin Co\Martin 

Co-SS Source-No Berm-Rev2-Long Term.doc 

 

 

Analysis Point 3: X =  150, Y =  5 

 

 

                            NO ROCKS PAST ANALSYSIS POINT 3 

 

 

CRSP Data Collected at End of Each Cell - C:\Users\BDusina\Desktop\Martin 

Co\Martin Co-SS Source-No Berm-Rev2-Long Term.doc 

 

 

Velocity Units: ft/sec      Bounce Height Units: ft 

 

 

Cell #   Max. Vel.   Avg. Vel. S.D. Vel.  Max. Bounce Ht. Avg. Bounce Ht. 

 

 1            No rocks      past end of cell                                         

 2             57            35            11.54         11            2 

 3             31            13            5.3           1             0 

 4             46            32            4.11          16            1 

 5             49            20            4.13          7             0 

 6             57            26            3.77          33            27 

 7             66            36            15.28         25            7 

 8             73            49            12            48            22 

 9             70            13            16.23         14            0 

 10           No rocks      past end of cell                                         

 11           No rocks      past end of cell                                         

 12           No rocks      past end of cell                                         

 13           No rocks      past end of cell                                         

 14           No rocks      past end of cell                                         

 15           No rocks      past end of cell                                         

 

 

 

CRSP Rocks Stopped Data - C:\Users\BDusina\Desktop\Martin Co\Martin Co-SS 

Source-No Berm-Rev2-Long Term.doc 

 

 

                              X Interval                   Rocks Stopped   

 

                             0 To  10 ft                    1 

                             10 To  20 ft                    0 

                             20 To  30 ft                    0 

                             30 To  40 ft                    0 

                             40 To  50 ft                    147 

                             50 To  60 ft                    86 

                             60 To  70 ft                    0 

                             70 To  80 ft                    0 

                             80 To  90 ft                    0 



                             90 To  100 ft                    1 

                             100 To  110 ft                    27 

                             110 To  120 ft                    12 

                             120 To  130 ft                    224 

                             130 To  140 ft                    436 

                             140 To  150 ft                    66 

                             150 To  160 ft                    0 

                             160 To  170 ft                    0 

                             170 To  180 ft                    0 

                             180 To  190 ft                    0 

                             190 To  200 ft                    0 
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We understand that the foundation excavations will be over-excavated to expose intact sandstone 

bedrock and backfilled with lean concrete to the planned foundation bearing elevation 869.0 feet (2-

feet below the planned finished floor elevation).  This approach is essentially the same as outlined in the 

original report and is acceptable to S&ME.   
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January 23, 2024 

 

 

Martin County Board of Education 

P.O. Box 366 

Inez, KY 41224 

Attn:  Jonathan Shaw 

  

Re: TITLE EXAMINATION  
Current Owner:  Martin County Economic Development Authority 

Purchaser:  Martin County Board of Education 

Source Deed:  A portion of Deed Book 194, Page 669 

Address:   

 

Dear Jonathan:  

  

Pursuant to your request, I have examined the records of the Office of the Martin County Court 

Clerk. From my examination of said records and assuming the validity and regularity of all court 

proceedings and documents of record, I am of the opinion that the subject property is free and clear 

of all encumbrances subject to the exceptions below as of January 23, 2024 at 8:00 AM:  

  

1. The Martin County Board of Education may obtain a fee simple title to the surface 

tract with a deed of conveyance from the current owner which is currently Martin 

County Economic Development Authority.  A forbearance agreement will be 

needed for the mineral rights. 

  

2. Subject to any and all errors or omissions in the indices of the Offices of 

the Martin County Court Clerk.  

  

3. Subject to any defects that a personal inspection or survey of the premises 

might disclose. 

 

http://www.thompsonkennedypllc.com/


  4. Subject to any easements, whether or not of record.  

  

5. This report is limited in time for sixty years (60) through January 23, 2024 at 

8:00AM.  

  

6. Miscellaneous records not considered.  

 

7. Subject to the following conditions set out in the deed from the 

Commonwealth of Kentucky, Transportation Cabinet, Department of 

Highways to Martin County Fiscal Court, dated May 11, 2015, of record in 

Deed Book 189, Page 352: 

    

a) This conveyance is subject to any and all utility or other 

easements of record in or upon the above-described property and 

to any and all rights of others recognized and/or permitted by the 

Grantor for the presence of utilities, (i.e. electric, gas, water, 

telephone, cable TV, etc.), in or upon the property, and in respect 

to such utility rights, where no easements exists, this conveyance 

is subject to the Grantee’s agreement to dedicate or convey 

permanent easements to the owner(s) of said utilities for the 

perpetual maintenance thereof.  

b) The erection of and/or maintenance of off-remise advertising 

devises, including but not necessarily limited to billboards, upon 

the above-described property is prohibited. 

c) Should the property cease to be put to a public use by the Martin 

County Fiscal Court the property shall revert to the 

Commonwealth of Kentucky, for the use and benefit of the 

Transportation Cabinet, without monetary consideration.  

d) Should the Grantee convey any portion of the herein-described 

property, for other than a public purpose, the fair market value 

of the property so conveyed will be paid to the Grantor. 

e) The Grantee agrees to maintain the herein-described property, in 

good condition. The Grantor and the Grantee agree and 

understand that any needed infrastructure required to develop 

the herein-described property shall be the responsibility of the 

Grantee. 

f) The Transportation Cabinet does not represent that the 

hereinbefore-described property is suitable for any specific use 

or purpose.  

 

8. Subject to a right of way easement to Columbia Gas Transmission Corporation 

from Monroe and Pamela Maynard, dated November 14, 2002 of record in Deed 

Book 148, Page 301. 

 

9. Subject to a right of way easement to Columbia Gas Transmission Corporation 

from Asher Maynard, divorced, dated May 2, 2002 of record in Deed Book 147, 



Page 294. 

 

10. Subject to a right of way easement to Columbia Gas Transmission Corporation 

from Ollie Maynard Sturgill, dated November 14, 2002 of record in Deed Book 

148, Page 311. 

 

11. Subject to a right of way easement to Columbia Gas Transmission Corporation 

from Rhodine and James Martin, dated November 14, 2002 of record in Deed 

Book 148, Page 306.  

 

12. Subject to a right of way easement to Columbia Gas Transmission Corporation 

from Lucky and Lydia Maynard, dated November 26, 2002, recorded in Deed 

Book 148, Page 296.  

 

13. Subject to a right of way easement to Columbia Gas Transmission Corporation 

from James Maynard and Polly Maynard, dated August 18, 1988, of record in 

Deed Book 105, Page 700. 

 

14.  Subject to a right of way easement to Kentucky Power Company from Asher and 

Lucy Maynard, dated August 7, 1980 of record in Deed Book 88, Page 443.  

 

15. Subject to a right of way easement to Kentucky Power Company from Jonathan 

S. Duncan and Bonnie J. Duncan dated June 12, 1985 of record in Deed Book 98, 

Page 237. 

 

16. Subject to any easements, encroachments, rights of way, or other findings found 

on that map of the subject property dated October 31-2023-November 6, 2023 as 

prepared by Bocook Engineering, Inc. 

 

17. Subject to a Deed of Conveyance being lodged of record conveying the interest of 

Martin County Economic Development Authority, in the subject tract to Martin 

County Board of Education. 

 

18. Subject to the provision in that deed of conveyance from Jay Kirk to Mark 

Maynard and Virgie Maynard, dated August 28, 1963, of Deed Book 60, Page 

521 wherein the Grantor reserved the right to use a road on the property being 

conveyed.  

 

19. Subject to a deed from William V. Ratcliff, et al to Jay Kirk dated February 5, 

1946, of record in Deed Book 44, Page 107 wherein all mineral rights were 

reserved.  

 

This title report is intended solely for the use of Martin County Board of Education and 

should not be relied upon by any other person or for any other purpose.  If you need 

anything further regarding this matter, please do not hesitate to contact me.  

  



Yours truly,  

                                                                              

   

THOMPSON & KENNEDY PLLC  

  

BY: __________________________  
                     MAX K. THOMPSON   
 

















































































































































































































June 04, 2015

R & J DEVELOPMENT COMPANY LLC

203 OLD MIDDLE FORK ROAD

INEZ, KY 41224

RE: Martin County High School - Request for waiver of forbearance agreement

Dear Sir:

On behalf of the Martin County Fiscal Court and the Martin County Board of Education, we

hereby request a waiver of a forbearance agreement for the subject proposed Martin County High

School.

We believe that the attached study will completely support the absolute lack of need for the

subject agreement.

Bonnie Warrix, PLS

R & J Development Company LLC

Xc: James H. Booth

Ernie R. Morgan

File

203 OLD MIDDLE FORK ROAD, INEZ KENTUCKY 41224

Telephone: (606) 953-0241 / Facsimile: (606) 953-0600



Proposed Martin County High School - Request for Waiver of Forbearance Agreement

Introduction

This report presents the results and finding of our examination of certain coal resources

underlying the proposed project and how these resources may affect the construction of the
proposed Martin County High School.

The specific type of construction of the Martin County High School nor the exact location of

building/sports facilities has been determined, as it is not material to the intent and purpose of

this document, which is to evaluate the potential of underlying coal reserves and to conclude the

way forward toward the construction of the project.

The proposed location of the Martin County High School is located in Hollybush of Little Black

Log Fork of Coldwater Creek, Martin County, Kentucky. Specifically the site is located on the

north side of KY 40's extension to Warfield, KY and will be approximately 1000 feet north of

that road at 37 ° 51' 52" North Latitude and 82 ° 30' 35" West Longitude. A site vicinity map is

included in this report in Appendix A.

The surface property has been conveyed by the Commonwealth of Kentucky to the Martin
County Fiscal Court by Deed Book 189 Page 352. A copy of that deed is included in this report

in Appendix B. The Martin County Fiscal Court will convey a portion of that property to the

Martin County Board of Education for the school site. The mineral ownership partially belongs

to the Commonwealth of Kentucky by Master Commissioner's deed as recorded in Deed Book

189 Page 96 and by deed as recorded in Deed Book 189 Page 106 in the Office of the Martin

County Clerk and is known as Parcel M-9. A copy of that deed is included in this report in

Appendix C.

Scope of report

This scope of this report addresses that part of the coal resource, within the Mineral Premises

Parcel M-9 which was not purchased, but was reserved by the grantor and would underly the

proposed school site and its ancillary facilities. The property within this scope will include that
portion of the property that the Martin County Fiscal Court will convey to the Martin County
Board of Education and that portion of the property that Asher Maynard will convey to the
Martin County Board of Education and will be required for the school and to be later conveyed.

That resource is stated as being "less the mineral one hundred and fifty feet (150') or more,
measured vertically, below either the natural contour of the existing surface of the Mineral
Premises or the final Highway sub grade, whichever is lower provided however, that in mining

the coal hereby reserved under the Highway, coal pillars shall be left in place which provide a
factor of safety against crushing of no less than 2.0" This coal resource, due to its depth beneath

the surface and its thickness, WILL NEVER BE EXPLOITED, AS THERE IS NO MINEABLE COAL

203 OLD MIDDLE FORK ROAD, INEZ KENTUCKY 41224

Telephone: (606) 953-0241 / Facsimile: (606) 953-0600



UNDERNEATH THE 150' DEPTH OF THIS REPORT AND THUS WILL NEVER HAVE A POTENTIAL

SUBSIDENCE OR OTHER IMPACT UPON THE FACILITIES, in my opinion.

Local Geology

The predominant lithology underlying the site was deposited during the Pennsylvanian Geologic

Period and consist of cyclic sequences of sandstone, shale and coal as shown on a drawing

entitled Geology of the Inez, Quadrangle, KY GQ-226 by William F. Outerbridge 1963.

Additional resources were also consulted including the information contained in the University
of Kentucky Kentucky Geologic Map Information Service web site.

Field Work

Insufficient data was available from the previously cited available maps, to indicate what coal

resources might exist within the scope of this report, therefore core hole HB-001-2015 was

drilled on the site and coal cores were recovered. A log and graphic representation of that coring

is attached as Appendix D. The coring was done by a truck mounted rig using standard coring

methods and drilled to a depth of 801.9 feet beginning at elevation 839.15 MSL. The coring was

sited at an elevation to drill those lithology's that could not be readily observed in the highwalls

created in the KY 40 excavations and was drilled to intercept the zone within the scope of this

report. Coal were boxed for analysis. The analysis of each is provided in Appendix E.

Discussion and Conclusion

No seams of coal were found that are economically viable in the present market conditions with

existing technology. Due to the size and depth of the deposits these resources may never be of
consequence. The question of whether any extraction of those reserves will ever be attempted,

with a negative effect on the school, is a remote and doubtful proposition.

Further regulatory protections make it unlikely that subsidence damage would ever occur, as

specific engineering guide lines exist for mining under structures. A copy of 405 KAR 18_210.

Subsidence Control is provided in Appendix F.

The creation of a forbearance agreement, given the number of parties involved, would be a very
difficult and time consuming task and would surely set back any advancement of the project by a
number of years. The Parcel M-9 purchase was by condemnation and court order. Multiple

parties', legatees and unknown defendants were involved in the M-9 purchase, doubtless

requiring much effort and expense, which perhaps explains why the property was taken by

condemnation and court order. The same process would be required to construct a forbearance

agreement, and perhaps would be worse as each party would have to be signatory to the
agreement, unless ordered by the court. A forbearance agreement would slow the process to a

crawl, adding considerable time and expense to the project.

{00014756-1 }



Other options to consider are that The Martin County Fiscal Court or the Martin County Board of

Education could condemn the remainder of the mineral estate within their area. The basic ground

work would be the same as the original condemnation order for Parcel M-9. A rewording of the

language within the original condemnation document and new description of the boundary would

affect the change. The consideration for the condemned property would probably be small, as

very little coal is beneath the property.

Another option might be a contingent forbearance agreement waiver, whereby the waiver would

stipulate that the Martin County Board of Education could continue its construction, contingent

either a concluded forbearance agreement or condemnation of the required mineral estate.

To recapitulate, no minable reserves are present. Regulatory protections make it unlikely that

subsidence damage would ever occur. A forbearance agreement would slow the process to a

crawl, adding considerable time and expense to the project.

Therefore a forbearance agreement is without justification and would be of null affect.

We, hereby, request a waiver of the requirement of a forbearance agreement for the reasons

given.

{00014756-1 }



Appendix A - Site Vicinity Map
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Appendix B - Deed of Surface DB 189 PG 352





 
Building Science Leadership 

 
 
 

 

 

220 Lexington Green | Suite 600 |  Lexington, KY 40503  |  859.253.0892  |  cmta.com 
MEP Engineering | Performance Contracting | Zero Energy Engineering | Technology | Commissioning 

February 19, 2024 
 
Attn: Mr. Larry James 
 Martin County Schools 
  
 
 
Re: Property Acquisition- High School Adjacent Site 
 Utility Availability Investigation 
 
Dear Mr. James: 
 
CMTA is pleased to provide the following survey of utility available for the potential school site 
currently under consideration by Martin County Schools.  We have reached out to relevant 
utilities and reviewed available utility data for the area.  The following is a brief summary of the 
available utilities at the site. 
 
 
WATER: 
Utility Company:  Martin County Water District 
Summary:  An existing 8” main waterline owned by the Martin County Water is fed from the 
water tower located up the hill from the project site and was installed to serve the high school 
and future development along the highway.  There will be a tap fee to cover the cost of the new 
meter.   Estimated cost for this fee is $10,000.  The installation of the water line itself will be the 
responsibility of the new school contractor.   
 
SEWER: 
Utility Company:  Martin County Sanitation 
Summary:  The only available sanitary service is a force main out at the main road which is 
routed down to a main pump station in Inez which does have adequate capacity.  The Utility 
company will require further investigation to determine the proper location for the new school to 
connect to the existing but the most likely tie in point is in front of the existing high school.  A 
sanitary life station (pump) will be required to serve any new facility on the site and it will pump 
to the existing force main with the connection point to be determined.  All of this work would be 
included in the bid documents and there is not an additional tap fee or cost for offsite utilities.   
 
NATURAL GAS: 
Utility Company:  Not Available 
Summary:  There is not natural gas available near the site but it is not expected to be needed.  
The high school design did not include natural gas.   
 
POWER: 
Utility Company:  AEP 
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Summary:  3 phase power is available through the property from the existing high school 
electrical service.  A new building transformer will be required.  There is not an expected 
additional cost for the additional service. 
 
DATA/INTERNET: 
Utility Company:  Windstream 
Summary:  Fiber is available on the adjacent high school campus and this service can be 
extended to the new property.   
 
 
Please advise if you have any questions about the above information. 
 
 
Sincerely, 
 
 
 
 
Chris Reeves, P.E. 
Mechanical Engineer 
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March 7th, 2024 

 

 

TO: Mr. Larry James 

Superintendent 

Martin County Schools 

 

  

FROM: Michael B. Mays, PE 

RossTarrant Architects, Inc. 

  

RE: Martin County Property Acquisition 

Inez, Kentucky 

RTA 23053 

 

 

Dear Mr. Martin, 

 As required by the KDE Site Acquisition Guidelines, I have observed the property located off of Highway 

KY645 E and adjacent to the existing Martin County High School Campus in Inez Kentucky.  While performing the 

site observation, I did not note anything that would be considered an unusual environmental hazard; however, the 

site visit consisted of strictly a visual observation and does not account for air, waterborne, subsurface pollutants or 

hazards.  The property is a former KYTC fill site that was filled during the construction of highway KY 645 E.  There are 

large generally flay open areas which are the previous fill areas and a large portion of the property remains heavily 

wooded and undeveloped. 

 

The only potential safety hazards that were observed on the property are: 

• Steep slopes and wooded areas are present. 

• ATV trails are present on site through the steep slopes and wooded areas. 

• A high wall that was constructed as part of the High School Project. 

o The high wall is fenced off at the base of the wall. 

 

Sincerely, 

 

 

 

Michael B. Mays, PE 

Civil Engineer 

 

END OF MEMORANDUM 

 

/mm  

 

Enclosures 

 

c: Randy S. Brookshire, AIA, LEED AP 

 Remington A. Bard, Associate AIA, LEED Green Associate 

 File 23053-1A 
 ME240307-PropertyAcquisition-23053 
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April 10, 2024 

 

 

TO: Mr. Larry James 

Superintendent 

Martin County Schools 

 

  

FROM: Michael B. Mays, PE 

RossTarrant Architects, Inc. 

  

RE: Martin County Property Acquisition 

Inez, Kentucky 

RTA 23053 

 

 

Dear Mr. Martin, 

 As required by the KDE Site Acquisition Guidelines, I have prepared a cost analysis for the subject site as 

follows: 

1. Preliminary Geotechnical Investigation:     $0.00 (Waived by KDE) 

2. Mass Excavation for earth and rock removal and fill:  $2,880,000 

a. Undercut and replace 15-feet under building  

footprint – 50,000 C.Y. @ $18.00/C.Y. 

b. Mass site grading – 110,000 C.Y. @ $18.00/C.Y. 

3. Cost of bringing Utilities to the site.    $10,000 (See utility letter from CMTA) 

4. Cost of hazardous condition cleanup:    $0.00 (None present) 

5. Acquisition Cost:      $0.00 (Property Swap) 

 

     Total Site Development Cost = $2,890,000 

 
The maximum project budget for a new Martin County Elementary School is proposed to be $30,000,000.00 

 

This makes the percentage of site development cost and acquisition cost 9.63% of the maximum budget for the 

project, which is less than the KDE required 10%. 

 

Sincerely, 

 

 

 

Michael B. Mays, PE 

Civil Engineer 

 

END OF MEMORANDUM 

 

/mm  

 

Enclosures 

 

c: Randy S. Brookshire, AIA, LEED AP 

 Remington A. Bard, Associate AIA, LEED Green Associate 

 File 23053-1A 
 ME240410-Cost Analysis-23053 
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