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TO: Knoxville-Knox County Planning

RE: Hoppe Property Subdivision — Traffic Impact Letter
Knox County, Tennessee

This Traffic Impact Letter (TIL) is being submitted for the Hoppe Property Subdivision. The
Hoppe Property Subdivision is a proposed 78-unit residential subdivision off Hardin Valley
Road in West Knox County, Tennessee. This submittal addresses the Traffic Impact Letter
requirements outlined in the “Transportation Impact Analysis Guidelines” as adopted by the
Knoxville-Knox County Planning Commission on January 9, 2020.

This TIL includes a project description summary, an overview of the adjacent road
characteristics, traffic counts, data from a field review, trip generation, and other pertinent data
with supporting information in the Appendix. The TIL has been revised to address the
comments from a Knoxville/Knox County Planning letter dated April 22, 2021.

If you have any questions or comments about this submittal, please feel free to contact me.
Overall, this initial analysis shows that the proposed subdivision is not expected to

unreasonably impair traffic flow on Hardin Valley Road or Marietta Church Road.

We look forward to your review and approval.

Sincerely,

Robert W. Jacks, P.E.
Ajax Engineering, LLC
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PROJECT DESCRIPTION

= GENERAL DESCRIPTION:

The Hoppe Property Subdivision is proposed to have 45 attached townhouses and 33 single-
family detached homes on 36.9 acres with a density of 2.11 units/acre. The property is currently

zoned as Agricultural (A) but will be requested to be rezoned to Planned Residential (PR).

Connor Creek bisects the development property, and the 45 attached townhouses will be
constructed on the north side of the property and creek. The 33 single-family detached homes
will be constructed on the south side of the property and the creek. The subdivision will have two
entrances to avoid crossing Conner Creek. Proposed Subdivision Entrance (East) will tie into
Mission Hills Lane and provide road access for the townhouses on the north side. Proposed
Subdivision Entrance (South) will provide road access for the single-family detached homes at
the existing intersection of Hardin Valley Road at Marietta Church Road. This south subdivision
entrance will tie into the existing intersection from the north side and create the 4 leg of the

existing t-intersection.

The proposed development site includes
only one property parcel and is primarily

undeveloped, with most of the area used

for farm production. A smaller portion of
the property is forested, and a couple of
single-family structures are located on the
property, which will be removed. It is
assumed that the total construction build-
out of the development and full

occupancy will occur within the next four

years (2025). Existing Development Site at Hardin Valley Road
(Looking North)

u SITE LOCATION:

The location of this proposed subdivision is shown on a map in Figure 1. Figure 2 shows the

existing development property with more detail from KGIS mapping.
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DESCRIPTION OF EXISTING TRANSPORTATION CONDITIONS

" EXISTING ADJACENT ROADWAYS:

This proposed development will be located on the north side of Hardin Valley Road between
Mission Hill Lane and Muddy Creek Lane with Marietta Church Road to the south. The Proposed
Subdivision Entrance (South) at the intersection of Hardin Valley Road at Marietta Church Road
will be located 725 feet to the east of Muddy Creek Lane and 925 feet to the west of Mission Hill
Lane. The Proposed Subdivision Entrance (East) will be located approximately 500 feet to the
south of Salt Creek Lane in Massey Creek Subdivision and 1,125 feet north of Hardin Valley Road.

There are several other residential subdivisions in the study area, individual standalone
residences, undeveloped properties, and some residential subdivisions currently under

construction.

Table 1 lists the characteristics of the main existing roadway adjacent to the development

property:

TABLE 1
STUDY CORRIDOR CHARACTERISTICS

SPEED ROAD PEDESTRIAN BICYCLE

CLASSIFICATION * LIMIT LANES WIDTH® TRANSIT? FACILITIES FACILITIES

No sidewalks al
Hardin Valley Road Minor Arterial 40mph |2 undivided| 22 feet None e No bike lanes

roadway

! 2018 Major Road Plan by Knoxville/Knox County Planning
2 Edge of pavement near project site
’ According to Knoxville Area Transit System Map

Hardin Valley Road is classified as a Minor Arterial and traverses in a generally northeast-
southwest direction. On its northeast side, Hardin Valley Road begins at a signalized intersection
with Ball Camp Byington Road (SR 131). On its southwest side, the road terminates at the t-
intersection of Hickory Creek Road at East Gallaher Ferry Road with a total length of 6.0 miles.
To the east, Hardin Valley Road provides access to several public schools, a community college,
and Pellissippi Parkway (SR 162). The Pellissippi Parkway (SR 162) access is 4.1 miles to the
northeast of the Proposed Subdivision Entrance (South) on Hardin Valley Road.

A_]AX% 4 Revised April 23, 2021
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Hardin Valley Road at Marietta Church Road
(Looking West)

At the Proposed Subdivision Entrance
(South), Hardin Valley Road currently
consists of a 2-lane pavement section
with white edge lines and a double
yellow centerline. The double yellow
centerline is delineated with grooved
pavement rumble stripes.  Near the
proposed development site on Hardin
Valley Road, the road pavement was
measured to fluctuate between 21 feet in
width to just over 22 feet. Roadway
lighting is not present in the adjacent

area along Hardin Valley Road.
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. EXISTING VEHICULAR TRAFFIC VOLUMES:

There are two semi-yearly vehicular traffic count locations near the project site. The semi-yearly
counts are conducted by the Knoxville Transportation Planning Organization (TPO). The traffic
count location data is the following:
o Existing vehicular roadway traffic:
. The Knoxville TPO reported an Average Daily Traffic (ADT) on Hardin
Valley Road, east of Marietta Church Road and the project site, at 6,920
vehicles per day in 2019. This count location has had sporadic counts
conducted every year. From 2010 — 2019, this count station has indicated
an 8.2% average annual growth rate.
. The Knoxville TPO reported an Average Daily Traffic (ADT) on Marietta
Church Road, south of Hardin Valley Road and the project site, at 2,050
vehicles per day in 2019. This count location has had sporadic counts
conducted every year. From 2009 — 2019, this count station has indicated a
6.3% average annual growth rate. All the researched historical traffic count

data for this report can be viewed in the Appendix.

Due to the impact of the current pandemic on vehicular travel, traffic counts were not conducted
for this analysis, and prior traffic count data was used. This count data was collected at the
intersection of Hardin Valley Road at Marietta Church Road on November 1¢, 2016, and was
conducted by Ajax Engineering, LLC. Based on this earlier count, it was determined that the AM
Peak Hour was 7:15 — 8:15 AM and the PM Peak Hour was 5:00 — 6:00 PM. The data from this

previous traffic count is shown in the Appendix.

The volumes collected in 2016 were increased by a 10% annual growth rate to account for general
growth in the area and to adjust the traffic volumes to the current existing year 2021. This high
growth rate was assumed due to the rapid growth of residential development in the surrounding
area. Vehicle delay and Level of Service (LOS) calculations were undertaken for these adjusted
existing 2021 traffic volumes. The LOS results are shown in Table 2, and the adjusted volumes for
the year 2021 at the intersection of Hardin Valley Road at Marietta Church Road are shown in
Figure 3. Due to the lack of traffic data at this time, analyses were not conducted at any other

intersections.

The capacity analyses were calculated by following the Highway Capacity Manual (HCM)

AJAX% 6 Revised April 23, 2021
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methods and using Synchro Traffic Software (Version 8), and the worksheets are in the Appendix.

TABLE 2
2021 UNSIGNALIZED INTERSECTION CAPACITY ANALYSIS RESULTS -
EXISTING TRAFFIC CONDITIONS

TRAFFIC APPROACH/ AM PFAK
INTERSECTION CONTROL MOVEMENT LOS* DELAY® v/
{seconds)
Hardin Valley Road at Westbound Left/Thru/Right A 231, 0.050
Northbound Lett/Ihru/Right C | 159 | 03%

Marietta Church Koad @

Unsignalized

PM PEAK
LOS® DELAY® v/c©
(seconds)
A 22 0.080
B 150 | 0300

Note: All analyses were calculated in Synchro 8 software and reported with HCM 2000 methodology for unsignalized intersections

“Level of Service
b Average Delay (sec/vehicle)
¢ Volume-to-Capacity Ratio

AAXZT 7
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PRELIMINARY TRAFFIC ANALYSIS OF PROJECTED CONDITIONS

u TRIP GENERATION:

The estimated amount of traffic that the 33 single-family detached houses will generate was
calculated based upon rates and equations for peak hour trips provided by Trip Generation
Manual, 10th Edition, a publication of the Institute of Transportation Engineers (ITE). The trip
rate for the 45 attached townhouses was based upon equations for peak hour trips provided by
Knoxville-Knox County Planning. These equations were developed from local studies to estimate
apartment (and townhouse) trip generation in the surrounding area and were published in
December 1999. For Knox County, this is the preferred rate to use for apartments and
townhouses. This local rate calculates higher trip rates than the similar ITE land use. The data
from ITE and the local study for the proposed land uses are shown in the Appendix. A summary

of this information is presented in the following table:

TABLE 3
TRIP GENERATION FOR THE HOPPE PROPERTY SUBDIVISION
33 Single-Family Detached Homes and 45 Townhouses

GENERATED GENERATED
GENERATED TRAFFIC TRAFFIC
ITE LAND LAND USE DAILY AM PEAK HOUR PM PEAK HOUR
USE CODE DESCRIPTION TRAFFIC
ENTER EXIT TOTAL ENTER EXIT TOTAL
Single-Family
210 Detached 33 Houses 375
: = 7 22 13
Housing
. 22% 78% 45%
Local Trip -
Townhouses 45 Townhouses 466
Rate 6 20 18
Total New Volume Site Trips 841 13 42 55 46 31 77

ITE Trip Generation Manual, 10th Edition and Local Trip Rates
Trips calculated by using Fitted Curve Equation

For the proposed residential subdivision, with 33 single-family detached houses and 45
townhouses, it is estimated that 13 vehicles will enter and 42 will exit, for a total of 55 generated
trips during the AM Peak Hour in the year 2025. Similarly, it is estimated that 46 vehicles will
enter, and 31 will exit, for a total of 77 generated trips during the PM Peak Hour in the year 2025.
The calculated trips generated for an average weekday are 841 vehicles for the proposed

development in 2025. No trip reductions were included in the analysis.

A_]AX% 9 Revised April 23, 2021
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u OPENING YEAR TRAFFIC CONDITIONS (WITHOUT THE PROJECT):

Opening year traffic volumes represent the future condition the proposed study area is
potentially subject to even without the proposed project (no-build option). As previously stated,
the build-out and full occupancy for this proposed new residential development is assumed to
occur in 2025. This horizon year corresponds to four years for the subdivision to reach full

capacity and occupancy.

According to the adjacent TPO traffic count stations, traffic growth on Hardin Valley Road has
been substantial over the past ten years. For this analysis, a +10% annual growth rate was
assumed to consider future development in the area, rising travel volumes and is assumed a very

conservative estimate for analyzing the projected 2025 opening year traffic volumes.

The results of this growth rate applied to the existing 2021 traffic volumes from Figure 3 are
shown in Figure 4. Figure 4 shows the projected opening year traffic volumes in 2025 during the
AM and PM peak hours without the project. The capacity analyses for the projected 2025
conditions at the Hardin Valley Road at Marietta Church Road intersection without the project
being developed are shown in Table 4. The results shown in Table 4 indicate higher vehicle delays

for the northbound approach of Marietta Church Road than the current year, 2021.

TABLE 4
2025 UNSIGNALIZED INTERSECTION CAPACITY ANALYSIS RESULTS -
OPENING YEAR (2025 WITHOUT THE PROJECT)

TRAFFIC APPROACH/ AM FPEAK PM PEAK

INTERSECTION CONTROIL MOVEMENT LOsS* DELAY® vie* Los* DELAY®
(seconds) (seconds)

Westbound Left/Thru/Right A 25 | 0070 A | 26 0.100

Northbound Left/Thru/Right C 240 0.540 & 218 0.480

Hardin Valley Road at
Marietta Church Road

Unsignalized

Note: All analyses were calculated in Synchro 8 software and reported with HCM 2000 methodology for unsignalized intersections
* Level of Service

L Average Delay (sec/vehicle)

¢ Volume to Capacity Ratio

A_]AX% 10 Revised April 23, 2021
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. TRIP DISTRIBUTION & ASSIGNMENT:

Figure 5 shows the projected distribution for traffic entering and exiting the proposed
development. The percentages in Figure 5 only pertain to the new proposed residential
dwellings' trips in the development calculated from the ITE and local trip rates and shown in
Table 3.

The percentages assumed and shown in Figure 5 are based on the 2016 traffic count conducted at
the intersection of Hardin Valley Road at Marietta Church Road. Itis also based on the previously
discussed concentration of schools, development, and access to further “attractors” via Pellissippi
Parkway (SR 131) to the east. Overall, 85% of the generated traffic is assumed will occur to/from
the east, 10% to/from the south, and 5% to/from the west.

Figure 6 shows the Traffic Assignment of the computed trips generated by the development (from
Table 3) and applying the intersection movement volumes based on the assumed distribution of

trips shown in Figure 5.

Even though there will be two entrances constructed for this development, for this part of the
analysis, all the projected generated traffic by the development was assumed to only occur at the
Proposed Subdivision Entrance (South). This assumption was initially pursued to analyze a
worst-case scenario analysis. This assumption was also necessary since traffic count data was not
available to analyze the Proposed Subdivision Entrance (East) at Mission Hill Lane or Hardin
Valley Road at Mission Hill Lane intersections. As currently proposed, in actuality, many of the
trips shown at the south entrance at Hardin Valley Road in Figure 6 will occur at the Hardin
Valley Road at Mission Hill Lane intersection instead. This more realistic scenario and analysis

are discussed and provided later in this report.

AJAX% 12 Revised April 23, 2021
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n OPENING YEAR TRAFFIC CONDITIONS (WITH THE PROJECT):

Figure 7a shows the projected opening year traffic volumes in 2025 during the AM and PM peak
hours with the project. Capacity analyses were undertaken to determine the 2025 projected LOS
for the Proposed Subdivision Entrance (South) at Hardin Valley Road and Marietta Church Road
intersection. This analysis assumed a single entering and exiting lane at the south entrance and
assumed all the generated traffic from the townhouses and single-family houses would utilize

this entrance exclusively.

The projected peak hour vehicular traffic results can be seen in Table 5a for the intersection, with
the worksheets included in the Appendix. As shown in Table 5a, the studied intersection is
calculated to operate at acceptable levels except for the Proposed Subdivision Entrance (South)
approach. In the AM and PM peak hour, the southbound approach is calculated to be LOS F.
These results are based on assuming that all generated traffic by the subdivision only enters and

exits at this entrance.

Due to these poor results for the southbound entrance, a more realistic scenario analysis was
undertaken. The development will have a second entrance, Proposed Subdivision Entrance (East)
at Mission Hill Lane, which will provide exclusive access to the 45 townhouses on the north side
of the property. The calculations were conducted again, removing the townhouse-generated trips
at the south entrance to present a fairer analysis. Table 5b shows these results when removing
the townhouse-generated trips. Figure 7b shows the projected opening year traffic volumes in
2025 during the AM and PM peak hours with only the trips generated from the single-family
houses at the Proposed Subdivision Entrance (South). After removing the generated trips from
the townhouses in the capacity analysis calculations, the results show slightly improved results
for the Proposed Subdivision Entrance (South) approach with overall decreased delays for the

other approaches.
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TABLE 5a
2025 UNSIGNALIZED INTERSECTION CAPACITY ANALYSIS RESULTS -
OPENING YEAR (2025 WITH PROJECT) - ALL GENERATED TRAFFIC

TRAFFIC APPROACH/ AM PEAK PM PEAK
INTERSECTION CONTROL MOVEMENT LOS® DELAY" vic© LOS® DELAY® vie*

{seconds)

(seconds)

Hardin Vallev Road at Eastbound Left/Thru/Right A 0.1 | 0.000
Marietta Church Road & Westbound Lett/Thru/Right A Ptr) 0.100
Proposed Subdivision i Northbound Left/Thru/Right D 303 | 0600
Entrance (vSOuth] _ Southbound chtfl'lmt}Right F 56.0 0.330

Note: All analyses were calculated in Synchro 8 software and reported with HCM 2000 methodology for unsignalized intersections
“Level of Service

b Average Delay (sec/vehicle)
¢ Volume-to-Capacity Ratio

TABLE 5b
2025 UNSIGNALIZED INTERSECTION CAPACITY ANALYSIS RESULTS -
OPENING YEAR (2025 WITH PROJECT) - 33 SINGLE-FAMILY DETACHED HOUSES GENERATED TRAFFIC ONLY

TRAFFIC APPROACH/ AM PEAK PM PEAK

INTERSECTION CONTROL MOVEMENT LOS* DELAY® le LOS* DELAY®

{seconds) (seconds)

Hardin Valley Road at Eastbound I.eftﬂ‘lmu’Rig_ht A |

Marietta Church Road & Westbound Lett/Thru/Right A 26 0.100
Proposed Subdivision i Northbound Left/Thru/Right D 277 | 0570
Entrance (vSOuth] _ Southbound chtfl'lmt}Right E 436 0.130

Note: All analyses were calculated in Synchro 8 software and reported with HCM 2000 methodology for unsignalized intersections
“Level of Service

b Average Delay (sec/vehicle)
¢ Volume-to-Capacity Ratio
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. EVALUATION OF TURN LANE THRESHOLDS:

An evaluation of the need for separate auxiliary turn lanes on Hardin Valley Road for entering
vehicles into the proposed development in the year 2025 was conducted. The design policy used
for these turn lane evaluations is based on “Knox County’s Access Control and Driveway Design
Policy”. This design policy relates vehicle volume thresholds based on prevailing speeds for two-
lane and four-lane roadways. This Knox County policy is based on TDOT and nationally accepted

guidelines for unsignalized intersections.

Based on the entering projected 2025 AM and PM peak hour traffic volumes at the Proposed
Subdivision Entrance (South) and the posted speed limit of 40-mph on Hardin Valley Road, the
results show the need for a separate eastbound left-turn lane or a westbound right-turn lane on
Hardin Valley Road is not warranted. The Knox County turn lane policy worksheets are in the
Appendix. These results are based on assuming that the townhouse and single-family houses
will have separate entrances. Only the trips generated by the single-family houses will enter and
exit at the Proposed Subdivision Entrance (South) Hardin Valley Road and Marietta Church

Road, and this is the scenario analyzed for the turn lane warrant evaluation.

At Knox County’s request, the evaluation for the need for a separate westbound left-turn lane on
Hardin Valley Road at Marietta Church Road was also conducted. The 2025 AM and PM peak
hour volumes projected for the westbound left-turn lane is 46 and 105 vehicles, respectively. The
evaluation determined that a westbound left-turn lane on Hardin Valley Road at Marietta Church
Road would be warranted based on a posted speed limit of 40 mph. The Knox County turn lane
policy worksheets for this evaluation are in the Appendix. The westbound left-turn lane traffic
movements are not associated with the proposed Hoppe Property Subdivision generated trips
but should be considered if and when remediation is pursued at this intersection when

potentially accommodating a new subdivision entrance and adding a 4t leg at the intersection.

u EVALUATION OF VEHICLE QUEUES:

When considerable vehicle delays are calculated for minor side streets, this does not always
necessitate mitigation. If only one vehicle experiences a significant delay in attempting to enter
a high-volume major street, mitigation is not realistic nor particularly cost-effective. Likewise, if
many vehicles on a minor side street are experiencing significant delays, mitigation should be

pursued. Besides LOS calculations, another appropriate metric to determine whether mitigation

AJAX% 19 Revised April 23, 2021
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should be pursued is by calculating projected vehicle queue lengths.

The projected vehicle queue lengths on the minor approaches at the entrance intersection were
examined based on the projected 2025 traffic volumes, with only the single-family homes utilizing
the intersection. The previously mentioned Synchro Traffic Software includes SimTraffic. The
Synchro portion of the software performs the macroscopic calculations for intersections, and
SimTraffic performs micro-simulation and animation of vehicular traffic. SimTraffic (Version 8)

software was utilized to estimate the vehicle queue lengths at the intersection.

Based on the software results from the projected 2025 volumes, the 95th percentile vehicle queue
lengths were calculated. The 95th percentile vehicle queue is the recognized measurement in the
traffic engineering profession as the design standard used when considering queue lengths. A
95th percentile vehicle queue means a 95% certainty that the vehicle queue will not extend beyond
that point. The calculated vehicle queue results were based on averaging the outcome obtained
during ten traffic simulations, and the vehicle queue results from the SimTraffic software are in
the Appendix. The calculated 95th percentile queue lengths at the intersection in 2025 are shown
in Table 6.

TABLE 6
95™ PERCENTILE VEHICLE QUEUE LENGTHS
2025 PROJECTED PEAK HOUR TRAFFIC VOLUMES

SIMTRAFFIC 95" PERCENTILE
INTERSECTION APPROACH/ VEHICLE QUEUE LENGTH (ft)
MOVEMENT AM PEAKHOUR PM PEAK HOUR
Hardin Valley Road at Eastbound Left/Thru/Right 3 7
Marietta Church Road & Westbound Left/Thru/Right 53 85
Proposed Subdivision Northbound Left/Thru/Right 89 86
Entrance (South) Southbound Left/Thru/Right 41 35

Note: 95" percentile queues were calculated in SimTraffic 8 software

Based on these results, the projected vehicle queue lengths at the intersection are minimal in the
projected conditions in 2025. In particular, the southbound approach, the Proposed Subdivision
Entrance (South), is expected to have a queue of only one to two vehicles based on an average
vehicle length of 25 feet. The northbound approach, Marietta Church Road, is expected to have
only three to four vehicles in a queue at its longest. These minimal queues suggest that even
though the southbound approach will have high vehicle delays, the vehicle queues are not

expected to be large enough to necessitate mitigation based on the projections.
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u INTERSECTION SIGHT DISTANCE:

Based on a posted speed limit of 40-mph on Hardin Valley Road, the Intersection Sight Distance
(ISD) would be 400 feet looking east and west on Hardin Valley Road from the Proposed
Subdivision Entrance (South) at Marietta Church Road based on Knox County policy of requiring
10 feet of sight distance per 1-mph of speed. Based on a posted speed limit of 40-mph on Hardin
Valley Road and an existing 3% road grade on Hardin Valley Road, the Stopping Sight Distance
(SSD) is 290 feet for eastbound vehicles and 315 feet for westbound vehicles.

A cursory examination of the sight distances from the Proposed Subdivision Entrance (South) at
the intersection of Hardin Valley Road at Marietta Church Road was undertaken. Based on visual
observation, it appears that the intersection sight distance from the Proposed Subdivision
Entrance (South) will be adequate. Using a Nikon Laser Rangefinder at the Proposed Subdivision
Entrance (South) location, the intersection sight distance was estimated to be 500+ feet to the east
and more than 999+ feet (limit of laser rangefinder) to the west. The actual distance will be
dependent on the amount of hedgerow and other vegetation that will be cleared for the
development on the north side of Hardin Valley Road. Images of the existing sight distances

from the Proposed Subdivision Entrance (South) location are presented below.

View of Sight Distance on Hardin Valley Road at View of Sigt Distance on Hardin Valley Road at
Proposed Subdivision Entrance Proposed Subdivision Entrance
(Looking Northeast) (Looking Southwest)

The Proposed Subdivision Entrance (East) was not examined since the exact location on Mission
Hill Lane is not known. However, Mission Hill Lane has a very straight horizontal alignment,

and it is assumed that sight distance will be adequate at this proposed subdivision entrance.
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ADDITIONAL ANALYSES

= TRIP GENERATION COMPARISON UNDER EXISTING ZONING:

The Knox County Growth Policy Plan required this Traffic Impact Letter (TIL) since the rezoning
request of the property would result in a higher density than permitted under the current zoning
of Agricultural (A). The housing density for this property zoned as Agricultural (A) is one
dwelling unit per acre. The Hoppe property is 36.9 acres, which would allow 36 dwelling units

if the zoning was not changed.

The estimated amount of traffic that 36 single-family detached houses would generate was
calculated based upon rates and equations for peak hour trips provided by Trip Generation
Manual, 10th Edition, a publication of the Institute of Transportation Engineers (ITE). The data
from ITE for 36 single-family houses are shown in the Appendix. A summary of this information

is presented in the following table:

TABLE 7
TRIP GENERATION FOR THE HOPPE PROPERTY SUBDIVISION
36 Single-Family Houses based on 1 dwelling unit/acre in Agricultural (A) zone

GENERATED GENERATED
GENERATED TRAFFIC TRAFFIC
ITELAND  LAND USE DAILY AM PEAK HOUR PM PEAK HOUR
USE CODE DESCRIPTION TRAFFIC
ENTER EXIT TOTAL ENTER EXIT TOTAL
Single-Family
7210 Detached 36 Houses 407 8 23 31 %5 14 39
Housing
Total New Volume Site Trips [ 407 8 23 [ 31 | 25 14 [ 39

ITE Trip Generation Manual, 10th Edition
Trips calculated by using Fitted Curve Equation

The potential number of daily trips generated by the property with one density unit per acre
under the existing Agricultural (A) zone would be 407 vehicles as compared to 841 vehicles for
33 single-family houses and 45 townhouses proposed under the requested Planned Residential
(PR) zone (shown in Table 3). Changing the zoning from Agricultural (A) to Planned Residential
(PR) could essentially double the number of potential trips generated. This doubling of trips
generated corresponds directly to the roughly doubling of housing units from 36 to 78.
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ROADWAY CAPACITY OF HARDIN VALLEY ROAD:

Hardin Valley Road will be the main access road between the proposed residential development

and outside destinations. In most cases, transportation impact studies (and TIL’s) do not analyze

road segments since vehicle volumes and flow are most critical and impactful at intersections.

The following, however, provides some context to the future road capacity of Hardin Valley Road

in the study area.

Methodology:

Much research has been made to determine two-lane roadways' capacity based on vehicle
speeds, road geometry, and various other parameters. The latest edition of the Highway
Capacity Manual (6t Edition) by the Transportation Research Board has presented new

research and analysis methodologies for transportation facilities that include roadways
and intersections. Based on the analysis methods presented in the latest Highway
Capacity Manual, the Florida Department of Transportation (FDOT) developed

LOSPLAN, a group of software evaluation tools that provides computational methods for
analyzing freeways, highways, and arterials road sections. The software provides
conceptual level planning results for determining the capacity and Level of Service (LOS)
of roadway facilities. For this report, this software is regarded to be appropriate for use
in this level of study.

Various factors are used to calculate the actual “real world” capacity of a roadway. In
almost all cases, the actual roadway capacity is reduced as more significant numbers of
heavy vehicles comprise the traffic flow, road grades increase, and other aspects are
introduced. For 2-lane highway segments in the software, FDOT has set the maximum

amount of vehicle flow in developed areas at 1,650 vehicles per hour per lane (vphpl).

Conservative values were inputted in the FDOT software to ensure precautious results to analyze

Hardin Valley Road in this study. The analysis included Hardin Valley Road's segment between
Marietta Church Road and North Campbell Station Road for a length of 1.7 miles. The significant

inputs in the software were the following;:

assumed a free-flow speed of 45 mph
an AADT (Average Annual Daily Traffic) of 11,787 vehicles in 2025
2% heavy truck traffic
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e Left turn/blockage impact is present due to the lack of left-turn storage bays
¢ Rolling terrain

¢ (0% no passing zones present

The AADT of 11,787 vehicles was based on the 6,920 ADT volume on Hardin Valley Road to the
east reported by the TPO in 2019, adjusting it upwards with 10% growth up to 2025, and by
adding the daily volumes generated by the proposed Hoppe Property Subdivision (841 daily
trips) to and from the east. The additional daily traffic volumes on Hardin Valley Road generated
by the proposed development were calculated by multiplying the 841 total daily generated trips

by 85%, which is the assumed direction of travel to and from the east on Hardin Valley Road.

Based on these factors and other inputs, the Level of Service for this segment of Hardin Valley
Road was calculated to be LOS D in 2025. This result was based on the projected conditions when
the proposed Hoppe Property Subdivision is fully built-out and occupied in 2025. The results

from the software are shown in the Appendix.

It should be noted that the projected generated trips by the Hoppe Property Subdivision will
consist of just 6% of the daily trips on Hardin Valley Road to the east in the year 2025 based on
an ADT of 11,787.
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OVERVIEW OF FINDINGS

The following is an overview of the findings for the proposed Hoppe Property Subdivision off

Hardin Valley Road based on the initial assessment of the existing and projected conditions:

Sight distance at the Proposed Subdivision Entrance (South) at Hardin Valley
Road and Marietta Church Road has been estimated to be adequate. The sight
distance at the Proposed Subdivision Entrance (East) at Mission Hill Lane is
expected to be adequate based on visual observation. Sight distance at both

locations will need to be verified by a licensed surveyor.

The Proposed Subdivision Entrance (South) at Hardin Valley Road and Marietta
Church Road is calculated to operate at excellent levels with respect to vehicular
capacity and vehicle delays for motorists on Hardin Valley Road. Assuming the
Proposed Subdivision Entrance (South) is only utilized by the residents in the 33
single-family houses, the southbound entrance approach is calculated to operate
at LOS F and E in the AM and PM peak hours. Under the same assumption,
Marietta Church Road is calculated to operate at LOS D in the AM and PM peak
hours. Even with these less-than-ideal results, only a couple of vehicles are
expected to be queued at any one time on these approaches during the peak hours
and does not particularly suggest a need for mitigation on the north and south

approaches.

As proposed, the generated townhouse trips will only occur at the east subdivision
entrance. This other entrance, Proposed Subdivision Entrance (East) at Mission
Hill Lane, will exclusively provide road access to the 45 townhouses on the north

side of the property.

Separate entering auxiliary turn lanes on Hardin Valley Road at the Proposed
Subdivision Entrance (South) are not warranted based on the projected 2025 traffic

volumes with separate entrances for the single-family houses and the townhouses.

While not associated with the Hoppe Property Subdivision generated trips, it is
projected that a separate westbound left-turn lane will be warranted at the

intersection of Hardin Valley Road at Marietta Church Road in 2025 whether or
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not the proposed subdivision entrance is constructed on the north side.

The Knox County requirement for intersection spacing on an arterial road is 400
feet. This requirement is met since the Proposed Subdivision Entrance (South)
location on Hardin Valley Road at Marietta Church Road will be located 725 feet
to the east of Muddy Creek Lane and 925 feet to the west of Mission Hill Lane.
The Proposed Subdivision Entrance (East) will be located approximately 500 feet
to the south of Salt Creek Lane and 1,125 feet to the north of Hardin Valley Road.
The Knox County requirement for intersection spacing on a local street is 125 feet.
This requirement will be met for the Proposed Subdivision Entrance (East) on

Mission Hill Lane.

The exiting traffic generated by this development could be better served if the
entrance did not occur on the north side of the intersection of Hardin Valley Road
at Marietta Church Road. Shifting the exiting traffic from the intersection to
another entrance location on Hardin Valley Road would reduce the vehicular
conflicts induced by the growing traffic volumes on Marietta Church Road. While
the thru movement volumes on Hardin Valley Road would roughly be the same,
exiting subdivision vehicles would not have to compete with vehicles turning left

or right from Marietta Church Road.

The developer of the Hoppe Property Subdivision is planning on connecting to the
existing subdivision (Hunters Crossing) to the west on Deer Crossing Drive and is
also interested in connecting to the adjacent property to the east (see Figure 2),
which is surrounded by this development property. Creating connectivity
between the individual properties/developments would facilitate shifting the
proposed entrance for the Hoppe Property Subdivision to the east and away from
the intersection of Hardin Valley Road at Marietta Church Road. The property
owner to the east is planning a subdivision development, and conversations have
been occurring with the developer of the Hoppe Property Subdivision. The
developer of the Hoppe Property Subdivision is interested in a connection
between the two properties resulting in a cohesive development. The distance
between Marietta Church Road and Mission Hill Lane on Hardin Valley Road is
just over 900 feet. With the Knox County constraint of 400 feet spacing between

local streets on an arterial road, there is adequate separation to construct a unified
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subdivision entrance that could serve both properties and shift away from the
more numerous traffic movements at the Hardin Valley Road at Marietta Church

Road intersection.

Utilizing a planning-level analysis of the 2-lane section of Hardin Valley Road
between Marietta Church Road and North Campbell Station Road, the results
presented in this report suggest that the road will be adequate with respect to
capacity in 2025, assuming a future 10% annual growth rate. The number of
additional trips generated by the Hoppe Property Subdivision based on allowing
rezoning from Agricultural (A) to Planned Residential (PR) will not be a

measurable detriment to the overall roadway capacity of Hardin Valley Road.
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Historical Traffic Counts

Organization:
Station ID #:

Location:

Knoxville TPO
093M353

Hardin Valley Road, east of Marietta Church Road

YEAR AADT
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Historical Traffic Counts

Organization: Knoxville TPO
Station ID #:  093M275

Location: Marietta Church Road, south of Hardin Valley Road
2,500
YEAR AADT
2009 1,110 2,050
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2011 1,100 Ler0 LT
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TRAFFIC COUNT DATA

Major Street: Hardin Valley Road (EB-WB) 11/1/2016 (Tuesday)
Minor Street: Marietta Church Road (NB) Warm/Sunny
Traffic Control: Stop Control on Minor Street Conducted by: Ajax Engineering

Primary Movement: Vehicles

TIME WESTBOUND | NORTHBOUND | EASTBOUND | VEHICLE PEAK
BEGIN LT | THRU| LT RT | THRU | RT TOTAL HOUR
7:00 AM 4 13 2 17 56 1 93
7:15 AM 3 26 3 15 85 2 134 7:15 AM - 8:15 AM
7:30 AM 9 31 4 17 78 5 144
7.45 AM 7 26 3 23 54 3 116
8:00 AM 5 36 0 25 66 2 134
8:15 AM 6 35 2 19 50 1 113
8:30 AM 4 44 2 18 45 2 115
8:45 AM 3 20 1 10 52 1 87
TOTAL 41 231 17 144 486 17 936
2:00 PM 11 41 5 5 32 1 95
2:15 PM 4 40 2 5 25 2 78
2:30 PM 5 27 5 5 38 2 82
2:45 PM 13 45 3 2 45 0 108
3:00 PM 13 40 4 10 28 3 98
3:15 PM 6 39 2 6 40 0 93
3:30 PM 16 38 7 25 2 96
3:45 PM 24 55 4 31 2 120
400 PM 14 42 3 3 28 6 9%
415 PM 9 54 2 6 31 2 104
430 PM 9 48 3 6 37 7 110
4:45 PM 7 61 6 6 35 2 117
5:00 PM 13 60 2 19 37 3 134 5:00 PM - 6:00 PM
5:15 PM 16 66 5 17 46 0 150
5:30 PM 7 55 7 6 4 5 131
5:45 PM 12 72 5 9 43 2 143
TOTAL 186 783 65 117 565 39 1755

AM Peak Hour 7:15 AM - 8:15 AM

TIME WESTBOUND | NORTHBOUND | EASTBOUND
BEGIN LT THRU LT RT THRU RT
7:15 AM 3 26 3 15 85 2
7:30 AM 9 31 4 17 78 5
7:45 AM 7 26 3 23 54 3
8:00 AM 5 36 0 25 66 2
TOTAL 24 119 10 80 283 12

PHE 0.67 0.83 0.63 0.80 0.83 0.60

PM Peak Hour 5:00 PM - 6:00 PM

TIME WESTBOUND | NORTHBOUND | EASTBOUND
BEGIN LT THRU LT RT THRU RT
5:00 PM 13 60 2 19 37 3
5:15 PM 16 66 5 17 46 0
5:30 PM 14 55 7 6 44 5
5:45 PM 12 72 5 9 43 2
TOTAL 55 253 19 51 170 10

PHE 0.86 0.88 0.68 0.67 0.92 0.50




HCM Unsignalized Intersection Capacity Analysis

2: Marietta Church Road & Hardin Valley Road 4/19/2021
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations Ts 4‘ L

Volume (veh/h) 425 18 36 179 15 120

Sign Control Free Free  Stop

Grade 2% 2% 2%

Peak Hour Factor 083 060 067 083 063 0.80

Hourly flow rate (vph) 512 30 54 216 24 150

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 542 850 527

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 542 850 527

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (S)

tF (s) 2.2 35 33

p0 queue free % 95 92 73

cM capacity (veh/h) 1037 316 555

Direction, Lane # EB1 WB1 NB1

Volume Total 542 269 174

Volume Left 0 54 24

Volume Right 30 0 150

cSH 1700 1037 503

Volume to Capacity 032 005 035

Queue Length 95th (ft) 0 4 38

Control Delay (s) 0.0 21 159

Lane LOS A C

Approach Delay (s) 0.0 21 159

Approach LOS C

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 53.1% ICU Level of Service

Analysis Period (min) 15

Existing AM Peak Hour Synchro 8 Light Report
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HCM Unsignalized Intersection Capacity Analysis

2: Marietta Church Road & Hardin Valley Road 4/19/2021
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations Ts 4‘ L

Volume (veh/h) 255 15 83 380 29 77

Sign Control Free Free  Stop

Grade 2% 2% 2%

Peak Hour Factor 092 050 08 08 068 0.67

Hourly flow rate (vph) 277 30 97 432 43 115

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 307 917 292

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 307 917 292

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (S)

tF (s) 2.2 35 33

p0 queue free % 92 85 85

cM capacity (veh/h) 1265 282 752

Direction, Lane # EB1 WB1 NB1

Volume Total 307 528 158

Volume Left 0 97 43

Volume Right 30 0 115

cSH 1700 1265 518

Volume to Capacity 018 0.08 0.30

Queue Length 95th (ft) 0 6 32

Control Delay (s) 0.0 22 150

Lane LOS A B

Approach Delay (s) 0.0 22 150

Approach LOS B

Intersection Summary

Average Delay 35

Intersection Capacity Utilization 55.3% ICU Level of Service

Analysis Period (min) 15

Existing PM Peak Hour Synchro 8 Light Report
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HCM Unsignalized Intersection Capacity Analysis

2: Marietta Church Road & Hardin Valley Road 4/20/2021
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations Ts 4‘ L

Volume (veh/h) 538 23 46 226 19 152

Sign Control Free Free  Stop

Grade 2% 2% 2%

Peak Hour Factor 083 060 067 083 063 0.80

Hourly flow rate (vph) 648 38 69 272 30 190

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 687 1077 667

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 687 1077 667

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (S)

tF (s) 2.2 35 33

p0 queue free % 93 87 59

cM capacity (veh/h) 917 227 462

Direction, Lane # EB1 WB1 NB1

Volume Total 687 341 220

Volume Left 0 69 30

Volume Right 38 0 190

cSH 1700 917 405

Volume to Capacity 040 007 054

Queue Length 95th (ft) 0 6 79

Control Delay (s) 0.0 25 240

Lane LOS A C

Approach Delay (s) 0.0 25 240

Approach LOS C

Intersection Summary

Average Delay 4.9

Intersection Capacity Utilization 64.6% ICU Level of Service

Analysis Period (min) 15

Projected AM Peak Hour without the Project Synchro 8 Light Report
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HCM Unsignalized Intersection Capacity Analysis

2: Marietta Church Road & Hardin Valley Road 4/20/2021
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations Ts 4‘ L

Volume (veh/h) 323 19 105 481 36 97

Sign Control Free Free  Stop

Grade 2% 2% 2%

Peak Hour Factor 092 050 08 08 068 0.67

Hourly flow rate (vph) 351 38 122 547 53 145

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 389 1161 370

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 389 1161 370

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (S)

tF (s) 2.2 35 33

p0 queue free % 90 73 79

cM capacity (veh/h) 1180 196 680

Direction, Lane # EB1 WB1 NB1

Volume Total 389 669 198

Volume Left 0 122 53

Volume Right 38 0 145

cSH 1700 1180 409

Volume to Capacity 023 010 048

Queue Length 95th (ft) 0 9 64

Control Delay (s) 0.0 26 218

Lane LOS A C

Approach Delay (s) 0.0 26 218

Approach LOS C

Intersection Summary

Average Delay 4.8

Intersection Capacity Utilization 67.2% ICU Level of Service

Analysis Period (min) 15

Projected PM Peak Hour without the Project Synchro 8 Light Report
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HCM Unsignalized Intersection Capacity Analysis

2: Marietta Church Road/Proposed Entrance & Hardin Valley Road 4/20/2021
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Volume (veh/h) 1 538 23 46 226 11 19 1 152 36 4 2

Sign Control Free Free Stop Stop

Grade 2% -2% -2% 0%

Peak Hour Factor 0.92 0.83 0.60 0.67 0.83 0.92 0.63 0.92 0.80 0.90 0.90 0.90

Hourly flow rate (vph) 1 648 38 69 272 12 30 1 190 40 4 2

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 284 687 1090 1091 667 1276 1104 278
vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 284 687 1090 1091 667 1276 1104 278
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (S)

tF (s) 2.2 2.2 35 4.0 33 33 4.0 33
p0 queue free % 100 93 83 99 59 50 98 100
cM capacity (veh/h) 1278 917 180 199 462 80 197 765
Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 688 353 221 47

Volume Left 1 69 30 40

Volume Right 38 12 190 2

cSH 1278 917 379 89

Volume to Capacity 0.00 0.07 058 052

Queue Length 95th (ft) 0 6 89 58

Control Delay (s) 0.0 25 2710 834

Lane LOS A A D F

Approach Delay (s) 0.0 25 2710 834

Approach LOS D F

Intersection Summary

Average Delay 8.2

Intersection Capacity Utilization 66.4% ICU Level of Service ©

Analysis Period (min) 15

Projected AM Peak Hour with the Project Synchro 8 Light Report
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HCM Unsignalized Intersection Capacity Analysis

2: Marietta Church Road/Proposed Entrance & Hardin Valley Road 4/20/2021
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Volume (veh/h) 2 323 19 105 481 39 36 5 97 26 3 2

Sign Control Free Free Stop Stop

Grade 2% -2% -2% 0%

Peak Hour Factor 0.92 0.92 0.50 0.86 0.88 0.92 0.68 0.92 0.67 0.92 0.92 0.92

Hourly flow rate (vph) 2 351 38 122 547 42 53 5 145 28 3 2

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 589 389 1190 1208 370 1334 1205 568
vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 589 389 1190 1208 370 1334 1205 568
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (S)

tF (s) 2.2 2.2 35 4.0 33 33 4.0 33
p0 queue free % 100 90 65 97 79 70 98 100
cM capacity (veh/h) 986 1180 150 164 680 93 166 526
Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 391 711 203 34

Volume Left 2 122 53 28

Volume Right 38 42 145 2

cSH 986 1180 339 103

Volume to Capacity 0.00 010 060 0.33

Queue Length 95th (ft) 0 9 92 32

Control Delay (s) 0.1 25 303 56.0

Lane LOS A A D F

Approach Delay (s) 0.1 25 303 56.0

Approach LOS D F

Intersection Summary

Average Delay 7.4

Intersection Capacity Utilization 69.5% ICU Level of Service ©

Analysis Period (min) 15

Projected PM Peak Hour with the Project Synchro 8 Light Report
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HCM Unsignalized Intersection Capacity Analysis

2: Marietta Church Road/Proposed Entrance & Hardin Valley Road 4/20/2021
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Volume (veh/h) 0 538 23 46 226 6 19 1 152 19 2 1

Sign Control Free Free Stop Stop

Grade 2% -2% -2% 0%

Peak Hour Factor 0.92 0.83 0.60 0.67 0.83 0.92 0.63 0.92 0.80 0.90 0.90 0.90

Hourly flow rate (vph) 0 648 38 69 272 7 30 1 190 21 2 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 279 687 1082 1083 667 1271 1099 276
vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 279 687 1082 1083 667 1271 1099 276
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (S)

tF (s) 2.2 2.2 35 4.0 3.3 35 4.0 3.3
p0 queue free % 100 93 84 99 59 74 99 100
cM capacity (veh/h) 1284 917 184 201 462 81 198 768
Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 687 347 221 24

Volume Left 0 69 30 21

Volume Right 38 7 190 1

cSH 1284 917 381 89

Volume to Capacity 0.00 0.07 058 0.27

Queue Length 95th (ft) 0 6 88 25

Control Delay (s) 0.0 25 267 599

Lane LOS A D F

Approach Delay (s) 0.0 25 267 599

Approach LOS D F

Intersection Summary

Average Delay 6.4

Intersection Capacity Utilization 64.6% ICU Level of Service ©

Analysis Period (min) 15

Projected AM Peak Hour with the ProjectTownhouse Generated Trips Removed Synchro 8 Light Report
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HCM Unsignalized Intersection Capacity Analysis

2: Marietta Church Road/Proposed Entrance & Hardin Valley Road 4/20/2021
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Volume (veh/h) 1 323 19 105 481 20 36 2 97 11 1 1

Sign Control Free Free Stop Stop

Grade 2% -2% -2% 0%

Peak Hour Factor 0.92 0.92 0.50 0.86 0.88 0.92 0.68 0.92 0.67 0.92 0.92 0.92

Hourly flow rate (vph) 1 351 38 122 547 22 53 2 145 12 1 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 568 389 1176 1185 370 1320 1193 557
vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 568 389 1176 1185 370 1320 1193 557
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (S)

tF (s) 2.2 2.2 35 4.0 33 33 4.0 33
p0 queue free % 100 90 66 99 79 88 99 100
cM capacity (veh/h) 1004 1180 155 169 680 97 169 533
Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 390 690 200 14

Volume Left 1 122 53 12

Volume Right 38 22 145 1

cSH 1004 1180 353 107

Volume to Capacity 0.00 010 057 013

Queue Length 95th (ft) 0 9 83 11

Control Delay (s) 0.0 26 271.7 436

Lane LOS A A D E

Approach Delay (s) 0.0 26 271.7 436

Approach LOS D E

Intersection Summary

Average Delay 6.1

Intersection Capacity Utilization 68.1% ICU Level of Service ©

Analysis Period (min) 15

Projected PM Peak Hour with the ProjectTownhouse Generated Trips Removed Synchro 8 Light Report

RWJ Page 1



Land Use: 210
Single-Family Detached Housing

Description

Single-family deiached housing includes all single-family detached homes on individual lots. A typical
site surveyed is a suburban subdivision.

Additional Data

The number of vehicles and residents had a high correlation with average weekday vehicle trip ends.
The use of these variables was limited, however, because the number of vehicles and residents

was often difficult to obtain or predict. The number of dwelling units was generally used as the
independent variable of choice because it was usually readily available, easy to preject, and had a
high correlation with average weekday vehicle trip ends.

Thig land use included data from a wide variety of units with differant sizes, price ranges, locations,
and ages. Consequently, there was a wide variation in trips generated within this category. Other
factors, such as gecgraphic location and type of adjacent and nearby development, may also have
had an effect on the site trip generation.

Single-family detached units had the highest trip generation rate per dwelling unit of all residential
uses because they were the largest units in size and had more residents and more vehicles per unit
than other residential land uses; they were generally located farther away from shopping centers,
employment areas, and other trip attractors than other residential land uses; and they generally had
fewer altornative modes of transportation available because they were typically not as concentrated
as other residential land uses.

Time-of-day distribution data for this land use are presented in Appendix A. For the six general
urbanisuburban sites with data, the overall highest vehicle volumes during the AM and PMon a
weekday were counted between 7:15 and 8;15 a.m. and 4,00 and 5:00 p.m., respectively. For the
two sites with Saturday data, the overall highest vehicle volume was counted between 3:00 and 4:00
p.m. For the one site with Sunday data, the overall highest vehicle volume was counted between
10:15 and 11:15 a.m.

The sites were surveyed in the 1980s, the 1880s, the 2000s, and the 2010s in California,
Connecticut, Delaware, lllinois, Indiana, Maryland, Minnesota, Montana, New Jersey, North Carolina,
Ohio, Oregon, Pennsylvania, South Carolina, South Dakota, Tennesses, Vermont, and Virginia.

Source Numbers

100, 105, 114, 126, 157, 167, 177, 197, 207, 211, 217, 267, 275, 293, 300, 319, 320, 356, 357, 367,
384, 387, 407, 435, 522, 550, 552, 579, 598, 601, 603, 614, 637, 711, 716, 720, 728, 735, 868, 903,
925, 936

He= Trip Gensration Manual 10th Edition « Valume 2: Data « Residential (Land Uises 200-299)



Singie-Family Detached Housing
(210)

Vehicle Trip Ends vs:
Ona:

Setting/location:
Number of Studies:

Avg. Num. of Dwelling Units:
Directional Distribution:

Dwelling Units
Weekday

General Urban/Suburban

158

264
50% entering, 50% exiting

Vehicle Trip Generation per Dwelling Unit

Average Rate Range of Rates

0.44 4.81-18.38

Data Plot and Equation

2.10

Standard Deviation

500 1.000

X Study Site

FAtted Curve Equation: Ln{T) = 0,92 Ln{X) + 2.71

X = Murmber of Dwelling Lnits

Fitted Curve - - - -

Average Rate

=085

el

20,000

15,000
(L]
4
c
[
a
=
il
(-

10.000

5,000
1,500 2,000 2,500 3,000

Trip Generation Manual 10th Edition » Volume 2: Data + Residential (Land tJses 200-299)




Single-Family Detached Housing

(210)
Vehicle Trip Ends vs: Dwelling Units
Ona: Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 7 and 8 a.m.
Setting/Location: General Urban/Suburban

Number of Studies: 173
Aug. Num, of Dwelling Units: 219
Directionat Distribution:  25% entering, 75% exiting

Vehicle Trip Generation per Dweiling Unit
Average Rate Range of Rates Standard Deviation

0.74 0.33-2.27 _ 0.27

Data Plot and Equation

2.000 P
i X
i
-
=
i}
e
=
I
[
1,000 1,500 . 3,000
X = Number of Dwelling Units
X Study Site fFitted Curve - - - - Awverage Rate
Fitted Curve Equation: 7 =0.71{X} + 4.80 R2= (.89

He= Trip Generation Manuai 10th Edition + Volume 2: Data + Residential (Land Uses 200-298) 3



Single-Family Detached Housing
(210)

Vehicle Trip Ends vs:
Cna:

Setting/lL.ocation:
Number of Studies:

Avg. Num, of Dwelling Units:
Directional Distribution:

Dwelling Units

Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.
General Urban/Suburban

180

242
63% entering, 37% exiting

Vehicle Trip Generation per Dwelling Unit

Average Rale

Range of Rates

Standard Deviation

(.99 044 -2058 031
Data Plot and Equation
2.500
X

2,000
B be L7 ’
< -
i} P
o -7
= 1500 i

! K
. P
/ b4
>< X - a2
1,000 .
X X
X . -
. l% x
500 1,000 1,500 2,000 2,500 3,000
X=Number of Dwelling Units
X SBtudy Site Fitted Curve - - - - Avarage Rate
Fitted Curve Equaticn: Ln{T) = 0.96 Ln(X] + 0,20 R*= .92

Trip Generation Manual 10th Edition = Volume 2: Data « Resitential {Land Uzes 200-299)




Local Apartment
Trip Generation Study

Average Vehicle Trip Ends vs:

Dwelling Units

Ona: Weekday
Number of Studies: 13
Average Number of Dwelling Units: 193

Directional Distribution:

Trip Generation Per Dwelling Unit

50% entering, 50% exiting

Average Rate Ranges of Rates Standard Deviation
9.03 6.59-17.41 247
Data Plot and Equation
6000 S
& 5000 -
=
u :
o :
= 4000 5 S
$ 3000 : T -
o .-<f ‘_;;-,»-;Z-*"' ’
g 2000 - e
ﬁ ———— ) e e
- Nty
1000 - ; e
0 = l T T T T O T T Y L}
0 50 100 150 200 250 300 350 400 450 500
X = Number of Dwelling Units
X Actual Data Points Fitted Curve Average Rate
Fitted Curve Equation: T =15193(X)*%% R?=0.88

KnoxviliefKnex Co. Metropolitan Planning Commission

December 1999



Local Apartment
Trip Generation Study

Average Vehicle Trip Ends vs: Dwelling Units
On a: Weekday,
Peak Hour of Adjacent Street Traffic,
One Hour Between 7 and 9 a.m.

Number of Studies: 13

Average Number of Dwelling Uniis: 193
Directional Distribution: 22% entering, 78% exiting

Trip Generation Per Dwelling Unit

Average Rate Ranges of Rates Standard Deviation
0.55 0.14-0.78 0.18
Data Plot and Equation
400 . P et et - et
350
-
& 300 -
a2
‘s 250 1 .
2
S
£ 200 -
&
E 150
X
1100 A
=
50
0 = : | | T T r l T i T "II
0 50 100 150 200 250 360 350 400 450 500
X = Number of Dwelling Units
X Actual Data Points —  Fitted Curve Average Rate
Fitted Curve Equation: T = 0.758(X)° %% R’=0.75

Knoxville/Knox Co. MPC Becember 1989



Local Apartment
Trip Generation Study

Average Vehicle Trip Ends vs: Dwelling Units
On a: Weekday,
Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.

Number of Studies: 13
Average Number of Dwelling Units: 193
Directional Distribution: 55% entering, 45% exiting

Trip Generation Per Dwelling Unit
Average Rate Ranges of Rates Standard Deviation
0.72 032-166 0.25

Data Plot and Equation

400 Jw | R 1

350

Average Vehicle Trip Ends
- —_ [ (%] Lad
o (=]
e 8 8 & B8
L 1 1 i 1

T=

50 -

0 - — — T T — — — .
0 S0 100 150 200 250 300 350 400 480 500
X = Number of Dwelling Units

X Actual Data Points ——  Fitted Curve Average Rate

Fitted Curve Equation: T = 0.669(X) + 10.069 R?=0.79

Knoxville/Knox Co. MPC December 1598



TRIP GENERATION FOR THE HOPPE PROPERTY SUBDIVISION
33 Single-Family Detached Homes and 45 Townhouses

GENERATED GENERATED
GENERATED TRAFFIC TRAFFIC
ITE LAND LAND USE UNITS DAILY AM PEAK HOUR PM PEAK HOUR
USE CODE DESCRIPTION TRAFFIC
ENTER EXIT TOTAL ENTER EXIT TOTAL
Single-Famil
#210 mgle-ramtly 33 Houses 375
Detached Housing 7 22 13 36
Local Tri 22% 78% 45%
p Townhouses 45 Townhouses 466
Rate 6 20 26 23 18 41
Total New Volume Site Trips 841 13 42 55 46 31 77

ITE Trip Generation Manual, 10th Edition and Local Trip Rates
Trips calculated by using Fitted Curve Equation



TRIP GENERATION FOR THE HOPPE PROPERTY SUBDIVISION
33 Single-Family Detached Houses

33 Residential Houses = X

Weekday:
Fitted Curve Equation: Ln(T) =0.92 Ln(X) +2.71
Ln(T) = 092 * 350 + 271
Ln(T) = 5.93
T= 375 trips

Peak Hour of Adjacent Traffic between 7 and 9 am:

Fitted Curve Equation: T=0.71(X) + 4.80
T= 071 * 33 + 4.80
T= 29 trips

Peak Hour of Adjacent Traffic between 4 and 6 pm:

Fitted Curve Equation: Ln(T) =0.96 Ln(X) + 0.2
Ln(T) = 096 * 3.50 + 0.20
Ln(T) = 3.56

T= 36 trips




TRIP GENERATION FOR THE HOPPE PROPERTY SUBDIVISION

45 Townhouses

45 Residential Houses = X

Weekday:
. . 0.899
Fitted Curve Equation: T =15.193(X)
T= 15 * 30.64
T= 466 trips

Peak Hour of Adjacent Traffic between 7 and 9 am:

Fitted Curve Equation: T = 0.758(X)""**

T= 0758 * 34
T= 26 trips

Peak Hour of Adjacent Traffic between 4 and 6 pm:

Fitted Curve Equation: T =0.669(X)+10.069

T= 0669 * 45 + 10.07
T= 41 trips




TRIP GENERATION FOR THE HOPPE PROPERTY SUBDIVISION

36 Single-Family Houses based on 1 dwelling unit/acre in Agricultural (A) zone

GENERATED GENERATED
GENERATED TRAFFIC TRAFFIC
ITE LAND LAND USE UNITS DAILY AM PEAK HOUR PM PEAK HOUR
USE CODE DESCRIPTION TRAFFIC
ENTER EXIT TOTAL ENTER EXIT TOTAL
Single-Family
#210 . 36 Houses 407
Detached Housing 8 23 31 25 14 39
Total New Volume Site Trips 407 8 23 | 31 | 25 14 39

ITE Trip Generation Manual, 10th Edition
Trips calculated by using Fitted Curve Equation



TRIP GENERATION FOR THE HOPPE PROPERTY SUBDIVISION

36 Single-Family Houses based on 1 dwelling unit/acre in Agricultural (A) zone

36 Residential Houses = X

Weekday:
Fitted Curve Equation: Ln(T) =0.92 Ln(X) +2.71
Ln(T) = 092 * 358 + 271
Ln(T) = 6.01
T= 407 trips

Peak Hour of Adjacent Traffic between 7 and 9 am:

Fitted Curve Equation: T=0.71(X) + 4.80
T= 071 * 36 + 4.80
T= 31 trips

Peak Hour of Adjacent Traffic between 4 and 6 pm:

Fitted Curve Equation: Ln(T) =0.96 Ln(X) + 0.2
Ln(T) = 096 * 3.58 + 0.20
Ln(T) = 3.64

T= 39 trips




TABLE 5SA

LEFT-TURN LANE VOLUME THRESHOLDS
FOR TWO-LANE ROADWAYS WITH A PREVAILING SPEED OF 36 TO 45 MPH

(If the left-turn volume exceeds the table value a left -turn lane is needed)

OPPOSING THROUGH VOLUME PLUS RIGHT-TURN VOLUME *
VOLUME 100 - 149 150 - 199 200-249 | 250-299 | 300-349 | 350-399
100 - 149 250 180 140 110 80 i)
150 - 199 200 140 185 90 0 60
200 - 249 160 115 85 75 65 55
250 - 299 130 100 75 65 60 50
300 - 349 110 % 70 60 55 45
350 - 399 100 80 65 55 50 40
400 - 449 9% b 60 50 s 35
450 - 499 80 65 55 45 40 30
500 - 549 70 60 45 as 35 25
551) - 599 A 65 L 40 35 30 25
600 - 649 60 45 s 30 25 25
650 - 699 55 35 35 30 25 20
700 - 749 50 s 30 28 20 20
750 or More A48 as 15 s bl 0
| 46 +226 + 6 = 278 | | 538 +23=561 | ______
OPPOSING THROUGH VOLUME PLUS RIGHT-TURN VOLUME *
VOLUME 350 - 399 a0 - 449 ©0-499 | 500-500 |[550-599]| =1 >600

100 - 149 70 60 50 45 s
150 - 199 60 5 45 40 0

- 55 50 40 s  § 0

250 - 299 58 45 35 3—1 P> 30 30
300 - 349 45 40 s 30 25 18
o b = Hardin Valley Road at j = Lo
400 - 449 s » { Proposed Subdivision 20 20
450 - 499 30 15 ¢ Entrance (South) ) 20 20

>

g A ;: g - © 2025 Projected AM ) g 1s

2 EB Left Turns =0 - 15

600 - 649 25 20 ¢ D 20 15
650 - 699 20 0 » Left Turn Lane NOT 4 20 15

Warranted

700 - 749 20 20 15 15
750 or More 0 20 20 15 15 15

* Or through volume only if a right-turn lane exists

A-6



Ajax Engineering
Text Box

Ajax Engineering
Line

Ajax Engineering
Line

Ajax Engineering
Text Box
46 + 226 + 6 = 278

Ajax Engineering
Text Box
Hardin Valley Road at Proposed Subdivision Entrance (South)
 
2025 Projected AM
EB Left Turns  = 0
 
Left Turn Lane NOT
Warranted

Ajax Engineering
Text Box
538 + 23 = 561

Ajax Engineering
Text Box


TABLE 5B

RIGHT-TURN LANE VOLUME THRESHOLDS
FOR TWO-LANE ROADWAYS WITH A PREVAILING SPEED OF 36 TO 45 MPH

[46 + 226 = 272 |
| E————

RIGHT-TURN THROUGH VOLUME PLUS LEFT-TURN VOLUME *
VOLUME <100 100 - 199 200 - 249 300-349 | 350- 399
Fewer Than 25

25-49
50-99
Y Y Y Y Y Y YYYYYYyYvy
100 - 149 ¥ Hardin Valley Road at
150 - 199 [ Proposed Subdivision
Entrance (South)
200 - 249 : g Yes
250 - 299 * 2025 Projected AM Yes s
300 - 349 » WB Right Turns =6 Yes Ves Yoz
350 - 399 : Yes Yes Yes
Right Turn Lane NOT
'du'u - 449 £ Warranted YH YH Y’ts
450 - 499 Yes Yes Yes
S04 - 549 Yes Yes Yes Yes Yes
550 - 599 Yes Yes Yes Yes Yes Yos
00 or More Yes Yes Yes Yes Yes Yes

RIGHT-TURN THROUGH VOLUME PLUS LEFT-TURN VOLUME *
VOLUME 350-399 | 400-449 450 - 499 ls00-500 |[ss0-600 | +/> 600
Fewer Than 25

15-49 Yes Yes
50 - 99 Yes Yes Yes
100 - 149 . Yes Yes Yes Yes
150 - 199 Yes Yes Yes Yes Yes
2040 - 249 Yes Yes Yes Yes Yes Yes
250 - 299 Yes Yes Yes Yes Yes Yes
300 - 349 Yey Yes Yes Yeos Yeg Yes
350 - 399 Yes Yes Yes Yes Yes Yes
400 - 449 Yes Yes Yes Yes Yes Yes
450 - 499 Yes Yes Yes Yes Yes Yes
500 - 549 Yes Yes Yes Yes Yes Yes
550 - 599 Yes Yes Yes Yes Yes Yes
600 ar More Yes Yes Yes Yes Yes Yes

* Or through volume only if a left-turn lane exists.

A-7



Ajax Engineering
Text Box

Ajax Engineering
Line

Ajax Engineering
Line

Ajax Engineering
Text Box

Ajax Engineering
Text Box
Hardin Valley Road at Proposed Subdivision Entrance (South)
 
2025 Projected AM
WB Right Turns  = 6
 
Right Turn Lane NOT
Warranted

Ajax Engineering
Text Box
46 + 226 = 272


TABLE 5SA

LEFT-TURN LANE VOLUME THRESHOLDS
FOR TWO-LANE ROADWAYS WITH A PREVAILING SPEED OF 36 TO 45 MPH

(If the left-turn volume exceeds the table value a left -turn lane is needed)

105+481+20=606!_ !323+19=342|__._

OPPOSING THROUGH YOLUME PLUS RIGHT-TURN VOLUME *
VOLUME 100 - 149 150 - 199 200 - 249 250-299 | [300-399] | 350-399

—
=
=

¥ Y Yy XYY XYY Y YY)
100 - 149 Hardin Valley Road at : 140
150 - 199 2( Proposed Subdivision < 105

200 - 249 1 Entrance (South)

50 - 199

Y Y

n &

4
4
4

2025 Projected PM
300 - 349 EB Left Turns =1 :

150 - 399

|-¢ —

4
400 - 449 Left Turn Lane NOT
450-499 Warranted

500 - 549
581 - 599 2

-

ERIRR (8K |8k |88h (83

|6EH]-649I
-

700 - 749
750 or More

talas mz-gwd
2E (N s e s e 132

Ce (i |8& |0 &3
BR |28 BB &8 |88 gt |8

R R
==

OPPOSING THROUGH VOLUME PLUS RIGHT-TURN VOLUME *

VOLUME 350 - 109 400 - 449 450 - 499 S00-549 | SS0-599 | =/ >600

100 - 149
150 - 199

he
" &

35
k! ]

204 - 249
150 - 199

e5 |84
=

hles

300 - 349
350 - 399

S

400 - 449
450 - 499

2 |&& g |22

500 - 549
550 - 599

600 - 649
650 - 699

EE|BER|RE |68 &2

ER|RR
=E |EE

T00 - 749
750 or Maore

15
15

ES|EE|BE|RE |8h W8 RS
sh
Gh|BB (BB |BEB|GR

-3
g8

* Or through volume only if a right-turn lane exists

A-6



Ajax Engineering
Text Box

Ajax Engineering
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Ajax Engineering
Line

Ajax Engineering
Text Box
105 + 481 + 20 = 606

Ajax Engineering
Text Box
Hardin Valley Road at Proposed Subdivision Entrance (South)
 
2025 Projected PM
EB Left Turns  = 1
 
Left Turn Lane NOT
Warranted

Ajax Engineering
Text Box
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Ajax Engineering
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TABLE 5B

RIGHT-TURN LANE VOLUME THRESHOLDS
FOR TWO-LANE ROADWAYS WITH A PREVAILING SPEED OF 36 TO 45 MPH

RIGHT-TURN THROUGH VOLUME PLUS LEFT-TURN VOLUME *
VOLUME <100 100 - 199 200 - 249 250-299 | 300-349 | 350- 309
Fewer Than 25

25-49

50-99
100 - 149
150-199
200 - 249 Yes
250 - 299 Yes Yes
3040 - 349 Yes Yes Yes
350 - 399 Yes Yes Yes Yes
400 - 449 - Yes Yes Yes Yes
450 - 499 Yes Yes Yes Yes Yes
S04 - 549 Yes Yes Yes Yes Yes
550 - 599 2 Yes Yes Yes Yes Yes Yos

00 or More Yes Yes Yes Yes | Yes Yes

RIGHT-TURN THROUGH VOLUME PLUS LEFT-TURN VOLUME *
VOLUME 350-399 | 400- 449 450 - 499 l500-510 [[ss0-600] | +/> 600
Fewer Than 25 >

= Yes Yes
50-99 ) Yes Yes Yes
100 - 149 . Yes Yes Yes Yes
150 - 199 Yes Yes Yes Yes
Hardin Valley Road at P
200 - :’49 :ﬁ % Proposed Subdivision < Yes Yes Yes
259-299 o C Entrance (South) 3 Yes ie Yes
300 - 349 Yes y p Yes Yes Yes
350 - 399 Yes (2025 Projected PM Yes Yes Yes
WB Right Turns = 20
400 - 449 Yes : : Yes Yes Yes
450 - 499 Yes » Right Turn Lane NOT A Yes ] Yes Yes
5000 - 549 _ Yes [ Warranted Yes [ Yes Yes
550 - 599 Yes "YE“"‘”‘"“‘?E“' Yes Yes Yes
600 ar More Yes Yes Yes Yes Yes Yes

* Or through volume only if a left-turn lane exists.

A-7
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TABLE 5SA

LEFT-TURN LANE VOLUME THRESHOLDS
FOR TWO-LANE ROADWAYS WITH A PREVAILING SPEED OF 36 TO 45 MPH

(If the left-turn volume exceeds the table value a left -turn lane is needed)

- 0 + 538 + 23 = 561

| 226+ 6 =232 !_

OPPOSING THROUGH VOLUME PLUS RIGHT-TURN VOLUME *
VOLUME 100 - 149 150 - 199 200 - 249 250-299 | 300-349 | 350.399
100 - 149 250 180 1 110 80 70
150 - 199 200 140 1 90 70 )
200 - 249 160 115 is 75 65 55
250 - 299 130 100 15 65 60 50
300 - 349 110 » $ Hardin Valley Road at
350 - 399 100 80 g Matietta Church Road
400 - 449 90 ™ )
450 - 499 #0 &5 2025 PrO]ected AM
: WB Left Turns = 46
[m;w_l 70 n i
550 - 599 | &5 55 P 40 Left Turn Lane NOT
600 - 649 60 45 15 i Warranted
650 - 699 55 35 1= AAADAAN
760 - 749 50 35 30 25 20 20
750 or Mare a8 as 15 15 b1} 20
OPPOSING THROUGH VOLUME PLUS RIGHT-TURN VOLUME *
VOLUME 350 - 399 400 - 449 450 - 499 S00-549 | SS0-599 | =/ >600
100 - 149 70 60 50 45 40 i
150 - 199 60 55 4 40 35 »
200 - 249 55 50 40 35 30 30
250 - 299 50 45 s 30 30 30
300 - 349 45 £ s 30 15 15
350 - 399 40 s 30 25 25 20
400 - 449 s 30 3 25 20 20
450 - 499 30 25 5 20 20 20
500 - 549 25 25 20 20 b1 15
550 - 599 15 20 20 20 20 15
600 - 649 15 20 20 20 20 15
650 - 699 20 20 20 20 20 15
700 - 749 20 20 20 15 15 15
750 or More 1] 20 0 15 15 15

* Or through volume only if a right-turn lane exists

A-6



Ajax Engineering
Text Box

Ajax Engineering
Line

Ajax Engineering
Line

Ajax Engineering
Text Box
0 + 538 + 23 = 561

Ajax Engineering
Text Box
Hardin Valley Road at Marietta Church Road
 
2025 Projected AM
WB Left Turns  = 46
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Ajax Engineering
Text Box
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TABLE 5SA

LEFT-TURN LANE VOLUME THRESHOLDS
FOR TWO-LANE ROADWAYS WITH A PREVAILING SPEED OF 36 TO 45 MPH

(If the left-turn volume exceeds the table value a left -turn lane is needed)

OPPOSING THROUGH VOLUME PLUS RIGHT-TURN VOLUME *
VOLUME 100 - 149 150 - 199 200-249 | 250-299 | 300-349 | 350-39
100 - 149 250 180 140 110 ®0 70
150 - 199 200 140 185 W 70 &
200 - 249 160 115 85 75 65 55
250 - 200 130 104 7= 65 ] 50
300 - 349 110 ] T0 L] L) 45
350 - 399 100 &0 65 55 50 40
400 - 449 1] T 1] 50 45 s
450 - 499 80 65 55 45 40 k1]
500 - 549 70 60 45 as 3s 28
£5]) - 599 (1] L1 40 is 3 25
600 - 649 (] 45 is 30 25 15
650 - 699 55 iz s o 1= o
T00 - 749 50 s i ] 15 0 20
750 or More 45 as 15 15 20 20
| 1+ 323 +19 = 343 { 481 +20 =501 |—

OPPOSING THROUGH VOLUME PLUS RIGHT-TURN VOLUME *
VOLUME 350 - 399 400 - 449 450 - 499 500-549| | 550-599 | =r>600
100 - 149 70 ] 50 40 as
1520 - 199 60 L] 4= 35 k1]
20y - 249 85 50 40 30 ki
150 - 219 50 45 15 k] 30
[300 - 349 | 4 4 35 P 30 15 25

- 40 s 30 25 YOO OYCYYYY
Hardin Valley Road at
400 - 449 35 k] k) 25 Marietta Church Road
450 - 499 a0 15 25 0
500 - 549 25 25 20 0 2025 Projected E’M
m - m H m m 20 WB Left TufnS = 105
G600 - 649 15 0 0 20 Left Turn Lane
650 - 699 i1} 20 20 0 Warranted
T00 - T49 20 0 20 15 LLLL‘.’:LL A‘LAI.‘EL
750 or Maore 0 bl 1} 0 15 15 15

* Or through volume only if a right-turn lane exists

A-6
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Queuing and Blocking Report

Townhouse Generated Trips Removed 4/20/2021
Intersection: 2: Marietta Church Road/Proposed Entrance & Hardin Valley Road

Movement EB WB NB SB

Directions Served LTR LTR LTR LTR

Maximum Queue (ft) 4 68 109 41

Average Queue (ft) 0 19 51 16

95th Queue (ft) 3 53 89 41

Link Distance (ft) 290 391 499 265

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Network Summary

Network wide Queuing Penalty: 0

Projected AM Peak Hour with the Project SimTraffic Report

RwWJ

Page 1



Queuing and Blocking Report

Townhouse Generated Trips Removed 4/20/2021
Intersection: 2: Marietta Church Road/Proposed Entrance & Hardin Valley Road

Movement EB WB NB SB

Directions Served LTR LTR LTR LTR

Maximum Queue (ft) 12 121 117 34

Average Queue (ft) 0 33 46 11

95th Queue (ft) 7 85 86 35

Link Distance (ft) 290 391 499 308

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Network Summary

Network wide Queuing Penalty: 0

Projected PM Peak Hour with the Project SimTraffic Report

RwWJ

Page 1



Page 1 of 2

HIGHPLAN 2012 Conceptual Planning Analysis

Project Information

Hardin Valley
Analyst RW]J Highway Name Road Study Period Standard K
oa
Marietta i
Date Prepared 4/23/2021 4:29:34 PM  ||From Analysis Type Two-Lane Segment
Church Road
A T N. Campbell p
enc o rogram
g Y Station Road g HIGHPLAN 2012
Area Type Transitioning/Urban Peak Direction Eastbound ||Version Date 12/12/2012
|Fi|e Name ||C:\Land Projects 2009\2106 - Hoppe Property Subdivision TIL\Report\hardin valley road.xhp

|User Notes |

Highway Data

| Roadway Variables

Traffic Variables

|Segment Length|| 1.700|[Median | No||[AADT | 11787||PHF | 0.900]
# Thru Lanes 2 Left Turn Yes||K 0.090 Yo H_eavy 2.0
Impact Vehicles
- . Pass Lane -
Terrain Rolling Length N/A||D 0.700||Base Capacity 1700
Posted Speed 40||% NPZ o||Peak Dir. Hrly. 743||Local Adj. 0.90
Vol. Factor
Off Peak Dir. Adjusted
Free Flow Speed 45((Class 3 Hrly. Vol. 318 Capacity 1216
LOS Results
[ v/cratio || 0.68 | Density | NA | PTSF || 835 || ATs || 314 | %FFs | 69.7
FFS Delay 59.1 Thﬁh. 72.7 :ee;‘;ffe PCtFFS Los D
Delay

type is 1650 veh/h/In.

Service Volumes

Note: The maximum normally acceptable directional service volume for LOS E in Florida for this facility type and area

| I A I B | C | D | E |
| Lanes || Hourly Volume In Peak Direction |
| 1 | 130 | 330 I 580 I 830 [ 1000 |
| 2 |
| 3 |
| 4 |
| Lanes || Hourly Volume In Both Directions |
| 2 [l 190 [l 480 | 830 | 1190 | 1560 |
| 4 |
| 6 |
| 8 |
| Lanes || Annual Average Daily Traffic |
| 2 | 2200 | 5400 [ 9300 [ 13300 [ 17400 |
| |
file:///C:/Users/ AJAXEN~1/AppData/Local/Temp/RQRNLLZE.htm 4/25/2021




Page 2 of 2

* Cannot be achieved based on input data provided.
# Performance measure results are no longer applicable with the presence of passing lanes. Refer to the service

volume tables to obtain the LOS.
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11812 Black Road
Knoxville, Tennessee 37932
Phone (865) 556-0042
ajaxengineering@gmail.com

April 23,2021
PROJECT NAME: Hoppe Property TIL
TO: Knoxville-Knox County Planning

SUBJECT:  Hoppe Property Subdivision Rezoning Review TIL Comments
Review Comments dated April 22, 2021

Dear Knoxville-Knox County Planning Staff:

The following comment response document is submitted to address comments dated April 22,
2021, and is included at the end of the revised report (letter).

1. Please include a preliminary evaluation of the need for a westbound left turn lane on
Hardin Valley Rd at Marietta Church Rd based on the documented traffic volumes.
The TIL can note that this is specifically non-development related as it appears to be
warranted under existing PM peak traffic conditions, but this should be noted and
discussed for potential mitigation especially as the intersection is potentially
reconstructed to add a fourth leg of an entrance to this development. This obviously
would need to be further studied and discussed at such time that a concept plan is
actually developed, but the purpose of the TIL is specifically to identify these types of
issues to get them on the radar at the rezoning stage.

Response: A discussion regarding evaluating the need for a separate westbound left-
turn lane based on the projected 2025 traffic volumes was added on page
19. The evaluation determined that a westbound left-turn lane would be
warranted based on the projected volumes.

2. The TIL was specifically required due to the requirements of the Knox County
Growth Policy Plan for a rezoning of higher density than permitted under Ag zoning
in the Rural Area of 1 DU per acre and as such this should be referenced in the report.
Please include a quantification of the total number of daily trips that would be
produced in a before and after scenario, i.e. under current 1 DU per acre versus what
is being proposed for the rezoning case. A general assessment of the capacity of the
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adjoining arterial system (Hardin Valley Rd) leading to the Planned Growth Area
needs to be included as well to ensure it is sufficient.

Response: The TIL has been updated with additional analyses and discussion to
compare the trip generation rates based on the existing zoning vs. the
proposed zoning. Other discussion includes the planning-level road
capacity of Hardin Valley Road. Both of these additions to the report
(letter) are added before and in the Overview of Findings.

3. We understand that at this stage the specific development access points have not yet
been finalized but we appreciate the information provided on page 23 about the
potential for tying into access points from adjoining properties, which would be
preferred from Knox Planning’s standpoint. The section on page 23 references Figure
2 although it is not entirely clear which locations are referenced. Please include
additional callouts on Figure 2 showing potential connections to Deer Crossing Drive
and property to the east or include a new figure that highlights these locations for
better reference.

Response: Additional callouts have been provided in Figure 2 to highlight for better
reference.

In addition to the requested revisions, other changes in the report (letter) include the
following:

e Updated Title Page

e Updated Page Footers

e Updated Overview of Findings

e Added additional worksheets for the westbound left-turn lane evaluation in the
Appendix

e Added additional trip generation for the development under existing zoning in
the Appendix

¢ Added roadway capacity analysis results in the Appendix

e Added this response letter to the end of the Appendix

If you have any questions or further comments, please feel free to contact me at any time. Ilook
forward to your review and approval.

Sincerely,
Ajax Engineering, LLC
Robert W. Jacks, P.E. A
N >
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