APPENDIX F — TRAFFIC STUDY
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Project Description

East Kentucky Power Cooperative, Inc. (EKPC) plans to construct the Liberty RICE Plant
approximately four miles north of Liberty, KY. This facility will have a 24-hour staffed control
room and on-site maintenance personnel. This traffic study analyzes the construction and
permanent traffic generated by the facility and sight distance availability at the intersection of
KY-49 and Carr Sasser Rd.

The intersection of KY-49 and Carr Sasser Rd will be impacted by the site traffic and has been
modeled and reviewed for capacity. KY-49 is a north-south undivided 2-lane road with no
pedestrian facilities and a posted speed limit of 55 miles per hour. Carr Sasser Rd is an east-west
2-lane road with an assumed speed limit of 25 mph. A site map is provided in Appendix A.

Existing Traffic Volumes

Traffic counts were collected utilizing available Kentucky Transportation Cabinet (KYTC)
traffic volume data to establish historical daily traffic volumes in the project area. 2022 KYTC
traffic counts on KY-49, approximately 1000 feet north of the intersection of Carr Sasser Rd and
KY-49, indicate the following volume data that was used to support this assessment. The raw
data is provided in Appendix B.

e AADT-1,018

e K Factor-12.40

e D Factor —58.00

e % Peak Trucks — 3.98%

Vehicle Trip Generation

During construction, an estimated 450 vehicles are expected during both AM and PM peak
hours. After construction is completed, the permanent traffic during peak hours is anticipated to
be approximately 20 vehicles. Using the D Factor above, a 60/40 split is used for existing traffic
volume, and this same split is used for vehicles generated by construction. Two different
scenarios are analyzed for both AM and PM peak hours during both construction conditions and
post-construction conditions to account for directionality being primarily from the south or north.
AM scenario 1 has the 60% split traveling from Liberty on KY-49 NB and the 40% split
traveling to the site on KY-49 SB. AM scenario 2 has the 40% split traveling from Liberty on
KY-49 NB and the 60% split traveling to the site on KY-49 SB. PM scenario 1 has the 60% split
turning left onto KY-49 SB from Carr Sasser Rd and the 40% split turning right onto KY-49 NB.
PM scenario 2 has 40% split turning left onto KY-49 SB from Carr Sasser Rd and the 60% split
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turning right onto KY-49 NB. It is assumed that all traffic volume generated by construction will
enter the site in the AM and exit the site in the PM. A volume diagram during construction
conditions is provided in Appendix C. Table 1 presents the construction-generated traffic volume

for all scenarios.

Scenario

Direction of Volume

Traffic Volume (veh)

. Enter from KY-49 NB 270
AM Scenario 1
Enter from KY-49 SB 180
. Enter from KY-49 NB 180
. AM Seenanio 2. = o om KY-49 SB 270
Construction Exit to KY-49 NB 180
PM Scenario 1 Exit to KY-49 SB 270
; Exit to KY-49 NB 270
PM Scenario 2 Exit to KY-49 SB 180
. Enter from KY-49 NB 12
AM Scenario 1
Enter from KY-49 SB 8
. Enter from KY-49 NB 8
. AM Scenario 2 Enter from KY-49 SB 12
Post-Construction Exit 1o KY-49 NB 3
PM Scenario 1 Exit to KY-49 SB 12
. Exit to KY-49 NB 12
PM Scenario 2 Exit to KY-49 SB 8

Table 1: Traffic Volume Scenarios

Existing Conditions Analysis

Synchro 12 was used to analyze the level of service, delay, and queue lengths of the critical
roadway serving the project site (KY-49). Synchro 12 uses Highway Capacity Manual (HCM)
7" Edition methodology to determine the level of service. For this analysis, it was assumed that
the current traffic volume on Carr Sasser Rd is negligible and that no vehicles enter or exit Carr
Sasser Rd from KY-49 aside from vehicles generated from the project. Table 2 presents the level
of service results during construction conditions, and Table 3 presents the level of service results

during construction conditions.
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Construction

AM Peak Hour PM Peak Hour
Scenario 1 Scenario 2 Scenario 1 Scenario 2
Metric NB SB WB NB SB WB NB SB WB NB SB WB
LOS A A A A A A A A B A A B
Delay (sec) 0 6.77 0 0 6.68 0 0 0 13.76 0 0 12.95
95th
Percentile 0 1 0 0 1 0 0 0 4 0 0 4
Q (veh)

Table 2: Construction Conditions Level of Service

Post Construction

AM Peak Hour PM Peak Hour
Scenario 1 Scenario 2 Scenario 1 Scenario 2
Metric NB SB WB NB SB WB NB SB WB NB SB WB
LOS A A A A A A A A A A A A
Delay (sec) 0 1.01 0 0 1.10 0 0 0 9.12 0 0 8.90
95th
Percentile 0 0 0 0 1 0 0 0 1 0 0 1
Q (veh)

Table 3: Post-Construction Conditions Level of Service

The worst-case morning peak-hour scenario was identified as AM Scenario 2 during
construction, while the worst-case afternoon peak-hour scenario was identified as PM Scenario 1
during construction. The Synchro analysis indicates that the intersection of KY-49 Carr Sasser
Rd is expected to operate at LOS B or better operations and with minimal 95 percentile queues
during both peak hours. LOS D or better operations are typically considered acceptable, and no
mitigation is needed. Full Synchro reports are provided in Appendix D.

Sight Distance Evaluation

A sight distance evaluation was performed at the intersection of KY-49 and Carr Sasser Rd to
ensure that safe and efficient access will be provided to the project site. The available sight
distance was determined based on procedures outlined in A Policy on Geometric Design of
Highways and Streets, published by the American Association of State Highway and
Transportation Officials (AASHTQO). The available sight distance was then compared to the
minimum required stopping sight distance (SSD) and intersection sight distance (ISD) for the
assumed design speed of 55 mph for KY-49.
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Based on a review of the roadway geometry and obstructions, it is determined that there is
sufficient SSD and sufficient ISD at the KY-49 and Carr Sasser Rd intersection. The full
evaluation is provided in Appendix E.

Conclusions

The peak construction workforce levels for the proposed power facility are expected to generate
450 vehicles during both AM and PM peak hours and reduce to 20 for peak hours post-
construction. A capacity analysis of the intersection of Carr Sasser Rd and KY-49 indicates the
roadway capacity is more than sufficient for this increase in traffic volume during both
construction and post-construction conditions. Additionally, a sight distance assessment
analyzing both stopping sight distance and intersection sight distance concludes that there is
sight distance greater than required at the intersection.
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Appendix
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Appendix A: Site Map
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Appendix B: KYTC Traffic Volume Data
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Appendix C: Volume Figure
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Appendix D: Synchro Reports

HCM 7th TWSC
08/26/2024
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Appendix E: Sight Distance Evaluation

Stopping Sight Distance

V = Speed (mph) V = 55 mph
G = Grade (%) G=0%

t = Brake Reaction Time (s) t=25s

a = Deceleration Rate (ft/s?) a=11.2 ft/s?

Brake Reaction Distance = 1.47Vt = 1.47(55)(2.5)
Brake Reaction Distance = 205 ft

Braking Distance = V?/(30((a/32.2)+(G/100))) = 55%(30((11.2/32.2)+(0/100)))
Braking Distance = 290 ft

Stopping Sight Distance = Brake Reaction Distance + Braking Distance
IStopping Sight Distance = 495 ft |

Source: A Policy on Geometric Design of Highways and Streets, 2018, 7th
Edition, prepared by AASHTO, p. 3-4, 3-4.

Intersection Sight Distance

V = Speed (mph) V = 55 mph

t, = Time Gap (s)

7.5 s Passenger Car Left Turn

9.5 s Single-Unit Truck Left Turn
11.5 s Combination Truck Left Turn

i

9
4
9

6.5 s Passenger Car Right Turn
8.5 s Single-Unit Truck Right Turn
10.5 s Combination Truck Right Turn

— —~

]
a
0

Intersection Sight Distance = 1.47Vt = 1.47(55)(11.5)
[Intersection Sight Distance = 930 ft (Combination Truck Left Turn)|

Intersection Sight Distance = 1.47Vt = 1.47(55)(10.5)
[Intersection Sight Distance = 850 ft (Combination Truck Right Turn)|

Source: A Policy on Geometric Design of Highways and Streets, 2018, 7th
Edition, prepared by AASHTO, p. 9-44, 9-45.
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b=930f
8.2 - 36 ft

b = 850 ft
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