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SECTION |
EXECUTIVE SUMMARY

EXECUTIVE SUMMARY

This report provides a summary of a traffic impact study that was performed for a proposed residential
development to be located off Karns Valley Drive in west Knox County, southwest of the Karns
Northwest Sports Complex. The current plans for this proposed residential development provide for a
total of 193 single family lots at full build-out. The proposed site will have two access points, one onto
Karns Valley Drive at its existing intersection with Byington Solway Road, and the other becoming the
fourth leg at the existing intersection of Byington Solway Road, Coward Mill Road and Chuck Jones
Drive.

The purpose of this study was to provide a thorough evaluation of the traffic operational and safety
impacts of the proposed development upon the adjacent portion of Karns Valley Drive, as well as the
two study intersections, which are the two site access intersections. Study intersection no. 1 is Karns
Valley Drive at Byington Solway Road and study intersection no. 2 is Byington Solway Road, Coward
Mill Road and Chuck Jones Drive. This evaluation was performed assuming full build-out of all units of
the proposed development, with existing and background growth conditions also evaluated for
purposes of comparison.

The primary conclusion of this study is that the traffic generated by the proposed development will
result in minimal traffic operational impacts in the project area. It is also concluded that additional
turning lanes are not justified at either of the study intersections.

The improvement recommendations that resulted from this study are summarized below:
1. Install a 30 inch STOP sign for the new development approach at study intersection 1.

2. Establish and maintain corner sight distance at both proposed site entrance intersections. The
primary concern is study intersection 1, where embankment north of the intersection and on
the west side of Karns Valley Drive will need to be significantly cut back in order to establish a
minimum 400 foot sight line looking to the left. Also, ensure that new site signage and
landscaping is properly positioned to not impede the lines of sight.

3. At study intersection 2, consider changing the traffic control to 4-way stop or reversing the
stop control. Knox County will need to make the final decision as to the appropriate traffic
control.

q
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SECTION 2
INTRODUCTION & PURPOSE OF STUDY

INTRODUCTION & PURPOSE OF STUDY

This report provides a summary of a traffic impact study that was performed for a proposed residential
development to be located off Karns Valley Drive in west Knox County, southwest of the Karns
Northwest Sports Complex. FIGURE 1 is a location map that identifies the project site in relation to the
roadways in the vicinity of the proposed development.
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FIGURE 1
LOCATION MAP

The current plans for this proposed residential development provide for a total of 193 single family lots
at full build-out. FIGURE 2 is a conceptual site plan showing the proposed site layout, which will have
two access points, one onto Karns Valley Drive at its existing intersection with Byington Solway Road,

and the other becoming the fourth leg at the existing intersection of Byington Solway Road, Coward
Mill Road and Chuck Jones Drive.

The purpose of this study was to provide a thorough evaluation of the traffic operational and safety
impacts of the proposed development upon the adjacent portion of Karns Valley Drive, as well as the
two study intersections, which are the two site access intersections. Study intersection No. 1 is Karns
Valley Drive at Byington Solway Road and study intersection no. 2 is Byington Solway Road, Coward
Mill Road and Chuck Jones Drive . This evaluation was performed assuming full build-out of all units

of the proposed development, with existing and background growth conditions also evaluated for
purposes of comparison.
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SECTION 3

EXISTING CONDITIONS

EXISTING CONDITIONS

EXISTING ROADWAY CONDITIONS

Karns Valley Drive is classified as a Major Collector roadway and is maintained by Knox County. The
study section of this facility was recently constructed and opened to traffic. It fills in a missing link of a
larger connector roadway that connects the Karns Community to Hardin Valley Drive, which lies to the
south. The roadway was constructed as a three lane roadway with one through traffic lane in each
direction and a center two-way left-turn lane. The posted speed limit on this section of Karns Valley
Drive is 40 mph. Study intersection No. 1 is located on Karns Valley Drive and is controlled by a stop
sign on the Byington Solway Road side street.

Study intersection No. 2 is an existing four way intersection, with the north leg currently closed to
traffic. This leg is proposed to become the second access road into the project site. The roadways
entering into this intersection are all two lane roadways. This is currently a two way stop intersection,
with Byington Solway Road and Chuck Jones Drive stopping. The speed limit on these roadways is 30
mph.

EXISTING TRAFFIC DATA

Two relevant traffic count stations for collecting annual average daily traffic data (AADT) are located in
the study area. The most recent data from these stations were provided by the Tennessee Department
of Transportation with resulting AADTs shown in TABLE 1.

TABLE 1: ANNUAL AVERAGE DAILY TRAFFIC COUNT SUMMARY

TDOT COUNT STATION 0468 TDOT COUNT STATION 0364
COUNT YEAR KARNS VALLEY DRIVE NORTH | OAK RIDGE HWY (SR 62) NEAR
OF OAK RIDGE HWY. (SR 62) ANDERSON CO. LINE

2017 4,336 12,268

2016 4,258 11,917

2015 4,216 10,495

2014 4,183 11,682

2013 4,061 10,969

2012 3,943 11,997

2011 3,738 11,488

2010 3,533 11,033

In order to collect more refined data for analyses and to establish a basis for trip distribution patterns,
turning movement traffic counts were collected at the two study intersections. These counts were
conducted during the AM and PM peak traffic periods of a typical weekday. Raw data count summaries
of this data are contained in APPENDIX A along with additional TDOT AADT data for the TABLE 1 count
stations. In addition to helping establish trip distribution patterns, these turning movement counts
were used to establish the existing traffic volumes for this study, which are shown in FIGURE 3.
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SECTION 3

EXISTING CONDITIONS

EXISTING CAPACITY ANALYSES / LEVELS-OF-SERVICE

Intersection capacity analyses employing the methods of the latest edition of the Highway Capacity
Manual and companion software (HCS7) were used to evaluate the two study intersections for the
existing roadway, existing traffic control, and existing (2018) traffic conditions, as shown on FIGURE 3.
The results were very good level-of-service “B" or better conditions for the side streets at both study
intersections and during both peak traffic hours. These results are summarized in detail on the "HCS7
Two-Way Stop-Control Report” printouts contained in APPENDIX C. Also see APPENDIX C for a
discussion of Intersection Capacity and Level of Service Concepts.
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SECTION 4
BACKGROUND CONDITIONS

BACKGROUND CONDITIONS

BACKGROUND TRAFFIC GROWTH

The anticipated time for full build-out of the proposed Garrison Heights residential project is estimated
as five years. Therefore, year 2023 was established as the appropriate design/analysis year for this
study. In order to determine traffic volumes resulting solely from background traffic growth to year
2023, it was necessary to establish an annual growth rate for existing traffic. The ADT values given
previously in TABLE 1, along with engineering judgment, were used to arrive at a rate of 2.5 percent
per year for this development. FIGURE 4 contains the background traffic volumes that would result
from this 2.5 percent annual growth rate to year 2023.

BACKGROUND CAPACITY ANALYSES / LEVELS-OF-SERVICE

Intersection Capacity Analyses employing the methods of the Highway Capacity Manual and
companion software (HCS7) were used to evaluate the two study intersections. for the existing
roadway, existing traffic control, and background (2023) traffic conditions, as shown on FIGURE 4. The
results were similar to the existing analyses, very good level-of-service “B” or better conditions for the
side streets at both study intersections and during both peak traffic hours. These results are
summarized in detail on the "HCS7 Two-Way Stop-Control Report” printouts contained in APPENDIX
C. Also see APPENDIX C for a discussion of Intersection Capacity and Level-of-Service Concepts.
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SECTION 5
FUTURE CONDITIONS

FUTURE CONDITIONS

TRIP GENERATION

In order to estimate the expected traffic volumes to be generated by full build-out of the proposed
development, the data and procedures of Trip Generation, Tenth Edition (Institute of Transportation
Engineers, 2017) were utilized. The generated traffic volumes were determined based on the total
weekday morning and evening peak hour of adjacent street traffic trip generation rates for single-
family detached housing (Land Use Code 210). Utilizing a maximum number of units upon full build-
out of 195, the newly generated trips were estimated. TABLE 2 summarizes the number and directional
split of these anticipated entering and exiting trips from the proposed development.

TABLE 2: TRIP GENERATION SUMMARY

AM PEAK PM PEAK
LAND USE CI(;)rl]DEE SIZE ('IY;IIEIE;(/?)':YY) HOUR HOUR
(TRIPS/HR) | (TRIPS/HR)
Single-Family Detached Housing
Entering Trips 210 195 units 961 36 122
Exiting Trips 961 107 71
TOTAL Generated Trips 1,922 143 193
Entering Trips - - 961 36 122
Exiting Trips 961 107 71

TRIP DISTRIBUTION AND ASSIGNMENT

FIGURE 5 provides a summary of the trip distribution patterns developed for the study intersection,
which were derived from knowledge of the existing traffic counts and local area travel trends. In
addition, FIGURE 6 provides the generated traffic volumes as assigned to the local roadway network in
accordance with these distribution patterns. FIGURE 7 shows the combined year 2023 volumes
reflecting the existing traffic, the background traffic growth, and the newly generated traffic from the
proposed residential development. These are the volumes used in the analysis of full build-out
conditions.

FUTURE CAPACITY ANALYSES / LEVELS-OF-SERVICE

Intersection Capacity Analyses employing the methods of the Highway Capacity Manual and
companion software (HCS7) were used to evaluate the two study intersections for the existing
roadway, existing traffic control, and combined (2023) traffic conditions, as shown on FIGURE 7. The
results were good level-of-service “C" or better conditions for the side streets at both study
intersections and during both peak traffic hours. These results are summarized in detail on the "HCS7
Two-Way Stop-Control Report” printouts contained in APPENDIX C. Also see APPENDIX C for a
discussion of Intersection Capacity and Level of Service Concepts.
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SECTION 6
EVALUATIONS

EVALUATIONS

INTERSECTION CAPACITY ANALYSES

As discussed in the preceding sections of this report, capacity analyses employing the methods of the
Highway Capacity Manual and companion software (HCS7) were conducted for the two study
intersections. These analyses were performed for existing, background, and combined traffic
conditions using existing geometry and existing traffic control. Some additional analyses of possible
stop control alternatives were also conducted for study intersection 2. A summary of the capacity
analyses results is shown in TABLES 3 & 4.

TABLE 3: CAPACITY ANALYSES SUMMARY — INTERSECTION 1
KARNS VALLEY DR AND BYINGTON SOLWAY

LEVEL-OF-SERVICE (AVG. DELAY IN SECONDS)*
BYINGTON SOLWAY KARNS VALLEY DRIVE
EVALUATION CONDITION APPROACH SOUTHBOUND APPROACH
(LEFT & RIGHT TURNS) (LEFT ONLY / LEFT & THRU)

Existing (2018) — AM A (9.9 A (7.8) / A (2.0)

Existing (2018) — PM B (10.9) A (8.1) / A (1.0)
Background (2023) - AM B (10.2) A (7.9) / A (2.0)
Background (2023) - PM B (11.3) SITE A (82) /A (1.0

Combined w/ Existing Lanes (2023) - AM B (11.5) / C (21.4) A (79 / A (2.0
Combined w/ Existing Lanes (2023) — PM B (12.5) / B (12.7) A (8.2) / A (0.9

* Side Street Stop Control — Level-of-Service and Average Vehicular Delay (seconds) for side street movements and
main street left-turn and through movements utilizing HCM methodology.

As shown is the above table, the anticipated delays and levels-of-service for the combined traffic

conditions will be only slightly worse than existing and background conditions, which are clearly
acceptable with no justification for improvements.
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SECTION 6

EVALUATIONS

TABLE 4: CAPACITY ANALYSES SUMMARY — INTERSECTION 2
GARRISON / COWARD MILL AND BYINGTON SOLWAY / CHUCK JONES

LEVEL-OF-SERVICE (AVG. DELAY IN SECONDS)*
COWARD GARRISON
BYINGTON
CHUCK JONES MILL NB SB
Ecvghng'];Iool\T i?DII;‘lIRVgZCEI-? WB APPROACH APPROACH APPROACH
(LEFT/THRU/ (LEFT/THRU/ (LEFT ONLY / | (LEFT ONLY/
RIGHT) RIGHT) LEFT & LEFT &
THRU) THRU)
Existing (2018) — AM A (10.0) A (10.0) A(7.2) 1 A2.3) A(7.3) / A(0.0)
Existing (2018) — PM A (9.8) A (9.8) A(7.3) / A(2.0) A(7.3) / A(0.0)
Background (2023) - AM B (10.2) B (10.2) A(7.3) / A(2.3) A(7.3) / A(0.0)
Background (2023) - PM A (9.9 A (10.0) A(7.3) / A2.0) A(7.3) / A(0.0)
Combined w/ Existing
Control (2023) — AM B (10.5) B (10.5) A(7.3) 1 A(2.2) A(7.3) 1 A(3.7)
Combined w/ Existing
Control (2023) — PM B (10.2) B (10.1) A(7.3) 1 A(1.9) A(7.3) 1 A(3.2)
Combined w/ Reverse
Control (2023) — AM A(8.6) / A(0.2) A(7.6) / A(4.8) A (9.2) B (10.2)
Combined w/ Reverse
Control (2023) — PM A(8.7) / A(1.0) A(7.5) | A(3.5) A (9.2) B (10.2)
Combined w/ 4-Way Stop
(2023) — AM A (8.0) A (7.6) A (7.3) A (7.6)
Combined w/ 4-Way Stop
(2023) - PM A (7.8) A (7.7) A (7.4) A (7.4)

* Side Street Stop Control — Level-of-Service and Average Vehicular Delay (seconds) for side street
movements and main street left-turn and through movements utilizing HCM methodology.

As shown is the above table, the anticipated delays and levels-of-service for the combined traffic
conditions will be only slightly worse than existing and background conditions, which are clearly
acceptable with no justification for improvements. See the STOP Sign Assessment section below for
additional related discussion.

SIGHT DISTANCE ASSESSMENT

The proposed project development entrances were evaluated for corner sight distance. For study
intersection 1, based on the posted 40 mph speed limit, the required minimum sight distance in
accordance with Knox County regulations would be 400 feet. Field reviews indicate that the sight
distance significantly exceeds 400 feet looking south, but is approximately 290 feet looking north.
Significant cut slope embankment along the west side of Karns Valley Drive, in combination with
horizontal and vertical curves, are the limiting factors for this sight distance.

For study intersection 2, the posted speed limit is 30 mph, requiring a minimum sight distance of 300
feet. However, the streets crossing the project site approach currently stop at this location.
Measurements were made, however, since this looks like a location where the stop signs might justify
reversal. The resulting sight distances were found to be 305 feet looking south up Chuck Jones Road
and 440 feet looking north up Byington Solway Road. It should be noted that the 305 foot sight
distance could easily be improved by cutting back some small trees and brush.

GARRISON HEIGHTS - TRAFFIC IMPACT STUDY
CCI PROJECT NO. 00773-0012 2. DECEMBER 2018
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SECTION 6

EVALUATIONS

TURN LANE ASSESSMENT

Turn lane warrant analyses were conducted for the two study intersections under combined
development conditions. These analyses were conducted for right-turn lanes only at study
intersection 1, as left-turn lanes already exist, and for both left and right turn lanes at study intersection
2. These analyses employed tables from the Knox County Access Control and Driveway Design Policy,
which are based on turn lane warrants developed by Harmelink. The results indicate that no additional
turn lanes are expected to be warranted during the AM and PM peak traffic hours under proposed
combined development conditions. A copy of the relevant Knox County tables are located in
APPENDIX C for review.

STOP SIGN ASSESSMENT

Study intersection 2 currently has 2-way stop control with east-west Byington Solway Road/Chuck
Jones Road being the stop streets. With more traffic being on these streets, evaluations were
conducted to assess potential stop reversal and 4-way stop alternatives. As shown in TABLE 4, all
alternatives have very good levels-of-service of "B” or better. Thus, any of these alternatives are
acceptable from a traffic operational standpoint. We believe that 4-way stop should be considered
due to the high percentages of turning volumes at this intersection and the likelihood that it would
provide speed control and safety advantages.
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SECTION 7
CONCLUSIONS & RECOMMENDATIONS

CONCLUSIONS & RECOMMENDATIONS

The primary conclusion of this study is that the traffic generated by the proposed development will
result in minimal traffic operational impacts in the project area. It is also concluded that additional
turning lanes are not justified at either of the study intersections.

The improvement recommendations that resulted from this study are summarized below:
1. Install a 30 inch STOP sign for the new development approach at study intersection 1.

2. Establish and maintain corner sight distance at both proposed site entrance intersections. The
primary concern is study intersection 1, where embankment north of the intersection and on
the west side of Karns Valley Drive will need to be significantly cut back in order to establish a
minimum 400 foot sight line looking to the left. Also, ensure that new site signage and
landscaping is properly positioned to not impede the lines of sight.

3. At study intersection 2, consider changing the traffic control to 4-way stop or reversing the
stop control. Knox County will need to make the final decision as to the appropriate traffic
control.
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APPENDIX A
TRAFFIC DATA

APPENDIX A — TRAFFIC DATA
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1996 =

1995 =

1994 =

1993 =

1992 =

1991 =

1990 =

1989 =

1988 =

1987 =

1986 =

1985 =

1984 =

1983 =

hitps:fiwaw.aregis. comfappsivebappviawarfindex btml?2id=075887cdae37474b8AF24 00466681354
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114202018

Station Number: 000364

Traffic History

1af 2

Knox County, NEAR ANDERSON CO LINE
Route: SR062 { O K Ridae [Huwy)

AADT by year:
2017 = 12,268
2016 = 11,917
2015 = 10,495
2014 = 11,882
2013 =10,969
2012 = 11,997
2011 = 11,488
2010 = 11,033
2009 = 11,597
2008 = 10,781
2007 = 10,639
2006 = 12,201
20056 = 12,497
2004 = 11,668
2003 = 10,920
2002 = 10,338
2001 = 10,312
2000 = 10,544
1999 = 10,085
1988 = 9,838
1997 = 10,560
1996 = 14,849
1995 = 11,363
19984 = 9,805
1983 = 8,667
1992 = 9,909
1991 = 9,513
1990 = 9,213
1989 = 9,165
1988 = 8,091
1987 = 7,231
1986 = 7,678
1985 =

1984 =

1983 =

Hitps:fwwwe.arcgis.comiappsiwebappviewerfindex. html?id=07 5987 cdae37474bARTIad 046501354

A-3

142




iD: 18-10030-003

Prepared by National Drata & Surveying Services

Karns Valley Dr & Byington Solway Rd

Peal Hour L'urning Movement Count

Karns Valley Dr

Pay: Tuesday

City: Knoxville SOUTHBOUND Date: 11/27/2018
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Intersection Turnin

Locatton: Karns Yalley Dr & Byvlngton Sclway Rd
Clly: Krwsville
Centrad! Ns Control

National Diata & Surveying Services

g Movement Count

Preject ID; L8-10020-003
faakal 11£27/2010

Total
NSJEW Streats: Karns Vallay Dr Karns Valley or Bylantan Solway Rd 8ylngten Salway Rd
HORTHBOLUND SOUTHBOUND EASTBCUND WESTBOUND
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Cannon & Cannon, Inc.

8550 Kingston Pike
Knexvilie, Tennessee 37919

(865) 670-8555
File Name : Coward Mill @ Byington Solway - Existing AM
Site Code :773-12
Start Date : 12/13/2018
Page No 1
Groups Printed- All Vehicles
Garrison Dade Coward Miil Byington Solway
Southbound Westhound _Morthbound _ Easthound
Start Time | Left | Thru | Right | Peds | ap. 1o | L [ 0ru | rgnt [ Peds [ asw.sma | LefU] Thio [ Right | Peds | e | Lft | Thru | Right | Peds | s e | ot Fotal |
064GAM| 0 & 0 2 3 0 © 5[ 1 o 5 0 5] 0 25 4 0 29| 40
Taotal a 0 0 0 0 2 3 G 0 5 1 a b 0 [ 0 25 4 0 28 40
07.00 AM ¢ 0 0 ] 0 1 2 0 ¢ 3 5 0 7 0 12 O 27 3 0 30 45
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Apprch % | 100 0 0 0 59.6 404 L G 29,2 0 70.8 o 086 v72 2232 0]
Total% | 03 ) 0 0 03115 V.8 i 4 18.3| 4.7 0 1.5 0 163] 0.3 49.5 14.2 0 &4




Cannon & Cannon, Inc.

8550 Kingston Pike
Knoxville, Tennessee 37919

(865) 670-8555

File Name : Coward Mill @ Byington Solway - Existing AM
Site Code : 773-12
Start Date ; 12/13/2018

Page No :2
Garrison | Bade Coward Mill " Byington Solway
_Southhound Westhound Northiround Eastbound
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Cannon & Cannon, Inc.

8550 Kingston Pike
Knoxville, Tennessee 37919

(865) 670-8555

File Name : Coward Mili @ Byington Solway - Existing PM
Site Code : 773-12

Start Date © 12/12/2018

Page No 1

Groups Printed- All Vehicles

Gartison Dade Goward Mill Byington Solway
_ Southbound Westbound Northbound Easthound .
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Cannon & Cannon, Inc.

8550 Kingston Pike
Knoxville, Tennessee 37919

(865) 670-8555

File Name : Coward Mill @ Byington Solway - Existing PM
Site Code : 773-12
Start Date ; 12/12/2018

Page No :2
Garrison Dade Coward Mill T Byington Solway
Southbound Westhound Northbound Eastbound
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APPENDIX B
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APPENDIX B — TRIP GENERATION
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Land Use: 210
Single-Family Detached Housing

Description

Single-family detached housing includes all single-family detached homes on individual lots. A typical
site stfveyed 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 dweliing units was generally used as the
independent variable of choice because it was usually readily available, easy to project, and had a
high correlation with average weekday vehicle trip ends.

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

Singie-family detached units had the highest trip generation rate per dwslling 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 iand uses; they were generally located farther away from shopping centers,
employment areas, and other trip attraciors than other residential Jand uses; and they generally had
fewer alternative 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. Far the six general
urban/subtirban sites with data, the overall highest vehicle volumes during the AM and PM on 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 averall highest vehicle volume was counted between
10:18 and 11:15 a.m.

The sites were surveyed in the 1980s, the 1990s, 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, Tennessee, Vermont, and Virginia.

Source Numbers

100, 105, 114, 126, 157, 167, 177, 197, 207, 211, 217, 287, 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, 636

itc:v Trip Generation Manual 1Gth Edition « Volume 2: Data + Residentlal (Land Uses 200-209) 1
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Page [ of 1

Single-Family Detached Housing
(210)

Vehicle Trip Ends vs: Dwelling Units
Ona: Weekday

Setting/l.ocation: General Urban/Suburban

Wumber of Studies: 159
Avig. Num. of Dweiling Units: 264
Directional Distribution.  50% entering, 50% exiting

Vehicle Trip Generation per Dwelling Unit
Average Rate Range of Rates Standard Daviation

9.44 4.81-18.39 2.10

Data Plot and Equation

20,0608

15,0080

Trip Ends

T=

19,000

£,000

500 1,000 7500 2,000 5500 3,000
X = Number of Dwelling Units

X Study Site — Fitad Curve - -~ o Average Rate

Fitted Curve Equation: Ln(T} = 0.82 Ln{X} + 2.71 R*= L85

Frip Generalion Manual, 10th Edition e inslitule of Transporlation Engineers

B-3
https://itctripgen.org/PrintGraph.htm?code=210&ivlabel-UNITS21 0&timeperiod=AWD... 11/20/2018



Single-Family Detached Housing
{210)

Page 1 of 1

Vehicle Trip Ends vs:
On a:

Setting/Location:

Number of Studies:
Avg. Num. of Dwelling Units:

Directional Distribution:

Dwelling Units

Weekday,

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

173

218
25% entering, 75% exiting

Vehicle Trip Generation per Dwelling Unit

Average Rate Range of Rates

Standard Deviation

G.74 033-227 0.27

Data Plot and Equation

2,000 4
1,500
L]
b
[ %4
)
=%
=
[
4,000
500
i Vel
N aleleld . : . . .
4] 500 1,008 1,500 2,000 2,500 3,000
X = Nurber of Dwelling Unils
X Study Site Fitted Curve - - = - Average Rate
Flttad Cureve Equation: T = 0.21{X} + 4.80 R?= 9,89
Trip Generation Manual, 10th Edltion « Instifute of Transporiatlon Cnglneers
1172012018

https://itelripgen.org/PrintGraph.htm 7code=210&iviabel=UNITS2 1 0&timeperiod=TASI...




Page 1 of |

Single-Family Detached Housing
(210)

Vehicle Trip Ends vs: Dwelling Units
On a: Weeckday,
Peak Hour of Adjacent Street Traffic,
Cne Hour Between 4 and 6 p.m.
Setting/Location: General Urban/Suburban
Number of Studies; 180
Avg. Num. of Dwelling Units; 242
Birectional Distribution:  83% entering, 37% exiting

Vehicle Trip Generation per Dwelling Unit
Avarage Rate Range of Rates Standard Deviation
.60 0.44 - 2.98 0.31

Data Plot and Equation

2,500

#,000

1,600

T = Trip Ends

1,000

500

o 500 1,000 1,500 Z.000 2500 3,000
X = Number of Dwelling Units

X Study Site —— Fitted Gurve - - - - Average Rate

Fitted Curve Eguation: Ln(T) = 0.8 Ln{X} + 0.20 R"=0.92

Trip Ganeration Manuai, 10ih Edition # Institute of Transporlalion Engineers

B-5
https.//itetripgen,org/PrintGraph.htm?code=210&iviabel=UNITS5210& (imeperiod=TPSL...  11/20/2018
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APPENDIX C - ANALYSES
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CAPACITY AND LEVEL-OF-SERVICE CONCEPTS

In o general sense, a roadway is similar to a pipeline or other material carrying conduit in that it has a
certain capacity for the amount of material (vehicles) that it can efficiently carry. As the number of
vehicles in a given time period gradually increases, the quality of wraffic flow gradually decreases. On
roadway sections this results in increasing turbulence in the traffic stream, and at interscctions it
results in increasing stops and delay. As the volumes begin to approach the capacity of the facility,
these problems rapidly magnify, with resulting serious levels of congestion, stops, delay, excess fuel

consumption, pollutant emissions, etc.

The Transportation Research Board has published the Year 2010 Highway Capacity Manual

{HCM2010), which establishes theoretical techniques to quantify the capacity conditions on all types
of roadways, intersections, ramps, pedestrian facilities, etc. A basic concept that is applicable to most
of these techniques is the idea of level of service {LOS). This concept establishes a rating system that
quantifies the quality of traffic flow, as percelved by motorists and/or passengers. The general system

is similar to a school grade scale, and is outlined as follows:

Level of Setvice General Quality of
(LOS) Traffic Flow Description of Corresponding Conditions

Roadways ~ Free flow, high maneuverability

A Excellent Intersections — Yery few stops, very low detay

&) Very Good Roadways - Free 'flow, slightly tower maneuverability
intersections — Minor stops, fow detay

C Good Roadways — Stable flow, restricted maneuverability

Intersections - Significant stops, significant delay

Roadways — Marginally stable flow, congestion seriously
D Fair restricts maneuverability
Intersections — High stops, tong but tolerable delay

Roadways ~ Unstable fiow*, iower operating speeds,
congestion severely restricts maneuverabitity

£ Poor intersections — All vehicles stop, very long queues and very
long intolerable delay
Roadways ~ Forced flow, stoppages may be lengthy,
congestion severely restricts maneuverability
F Very Poor

Intersections — All vehicles stop, extensive gueues and
extremely long intclerable delay

*Unstable ftow is such that minor fluctuations or disruptions can result in rapid degradation to LOS T

lof2
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LOS CRITERIA: SIGNALIZED & UNSIGNALIZED iINTERSECTIONS

CONTROL DELAY (S/VEH)
Los SIGNALIZED UNSIGNALIZED ROUNDABOUT

A <10 <10 <10
B >10-20 >10-15 >10-15
C >20-35 >15-25 S5-25
D >35-55 >25-35 »25-35
E >55-80 " 53550 >35-50

F >80 >50 50

Another measure of intersection capacity that is often used in the evaluation of intersection operations
is the volume to capacity {(V/C} ratio. This ratic is defined as "the ratio of flow rate to capacity’, and is a
good rmeasure of how much of an intersection’s available capacity has been used up by the analysis
volumes. Conversely, it also provides an indication of the reserve capacity avaitable for future growth

in traffic volumes,

Tha intersection Capacity Utilization (ICU) is ancther measure that expresses a value similar to the VWG
ratio. Specifically, the ICU method "surms the amount of the time required to serve all movements at
saturatlon for a given cycle length and divides by that reference cycie length.” The ICU is considered a
more accurate measure of volume to capacity condltions for a signalized intersection, primarily

because it accounts for the effects of the signal timing on intersection capacity.

2af2




General Information

Site Information

Analyst ALC Intersectton Study Int1
Agency/Co, CCl Jurisdiction Knox Counly
late Performed 1271272618 Cast/West Streat Byington-5Solway Road
Analysis Year 2018 North/South Street Kams Valley Drive
Time Analyzed Al Peak Existing Peak Hour Factor 0.95
Intersection Orientation Morth-50uth Analysis Tire Period (hrs) 0.25
Project Description Garrisan Heights Subdivision TIS
Lanes
Vehicle Volumes and Adjustments
Approach Lastbound Wastbound Northboungd Southbound
Mowvement u L T R U L T R Iy L T R U L T
Priority 10 1 12 7 8 9 b1V} 1 2 3 4 4 5
Number of Lanes 0 o v} 1 0 1 0 a 1 0 0 1 1
Cenfiguration L R TR L T
Volume fveh/hy a 89 a3 20 175 522
Percent Heavy Yehicies (%6} 3 3 3
Fraportion Tirme Blocked
Porcent Grade (%) G
Right Tum Channelized No
tedian Type | Storage Left Only 1
Critical and Follow-up Headways
Base Critical Headway (sec) 71 6.2 41
Critical Headway (sec} 643 6.23 413
Base Follow-Up Headway (seq) 3.5 3.3 2.2
Follow-Up Headway (sec) 3.53 3.33 223
Delay, Queue Length, and Level of Service
How Rate, v (vehyh) S 94 184
Capacity, ¢ {veh/h) 295 949 1469
v/c Ratia 2.03 0.10 913
95% Queue Lengih, Qas (vel) 0.1 0.3 04
Control Defay {sfveh) 175 9.7 7.8
tevel of Service (LOS) C A A
Approach Delay (sfveh) 2.9 20
Approach LOS A

Copyright € 2018 University of Florida, All Rights Reserved,

HCS™ TWSC Version 7.5
aREV1-5Study Int 1-ExistAM.xtw

Generated: 12/14/2018 5:46:19 AM

C-4



General Information Site Information
Analyst ALC Intersection Study Int1
Agency/Co, I Jurisdiction tnox County
Date Performed 12/12/2018 Fast/West Street Bvington-Solway Read
Analysis Year 2018 North/South Street Karns Valley Drive
Thne Analyced PM Peak Existing Peak Hour Factor 0.91
Intersection Crientatton Morth-South Analysis Time Period {hrs) 025
Project Description Garrison Heights Subdivision TIS
Lanes '
Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbaund Southbound
Mavement U L T R u L T R U L T R 1) L T R
Priority 10 11 iz 7 8 ] 1 1 2 4U & 5
Humber of Langs 0 ¢} 3] 1 0 1 4] i 1 0 0 1 1 0
Configuration L 14 TR L T
Volume (vah/h) 10 50 a2 15 26 183
Percent Heavy Vehicles (%) 3 ) 3
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized Mo
Median Type | Storage Left Only i
Critical and Follow-up Headways
Base Critical Headway (sec) 7l 6.2 41
Critical Headway (sec) 643 6,23 433
Basc Follow-Up Beadway fsec) 3.5 33 22
Follow-Up Headway {sec) 3.53 333 223
Delay, Queue Length, and Level of Service
Flow Rate, v {veh/h) 11 55 29
Capacity, ¢ {veh/h} 539 690 1194
v/c Ratio a.02 0.08 002
45% Queue Length, Qs (veh) 0.1 0.3 01
Control Delay {s/veh) 118 0.7 8.1
Level of Service (LOS) B g A
Approach Delay {s/veh) 163 1.0
Approach L3S B

Copyright € 2(18 University of Florida.

All Rights Reserved.

HES™ TWSC Version 7.5

aREV1-Karns Valley-Byington-Solway-ExistPM.xtw

Generaled: 12/14/2018 8:47:08 AM
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General Information

Site Information
Analyst ALC Intersection Study Int1
Agency/Co. cCl Jurisdiction Knex County
Date Performed 12/12/2018 East/West Sireet Byington-Soiway Road
Analysic Year 2023 North/South Street Karns Valley Drive
Tirme Analyzed AM Peak Background Peak Hour Factor 0,95
Intersection Orlentatton North-South Analysis Time Periad {hrs) 025
Project Descriplion Garrison Heights Subdivision T1$
Lanes
B Skt Novih i
Vehicle Volumes and Adjustments
Approach Eastbound Westhound MNorthbound Southbound
Movement U L T R iy i T R % L T R 3] L T R
Privrity D 11 12 7 8 g w 1 2 3 4u 4 5 G
tumber of Lanes a 0 o 1 0 i 0 0 ] 0 ] 1 1 0
Conliguration L R TR L T
Velurna {veh/h) 9 101 100 23 198 591
Percent Heavy Vehicles (96} 3 3 3
Proportion Time Blocked
Percent Grade {%5) 0
Right Turn Channelized No
Madian Type | Storage teft Only 1
Critical and Follow-up Headways
Base Critical Headway (sec) 71 6.2 4.1
Critical Headway {sec} 6.43 6,23 413
Base Follow-Up Headway (soc) EXY i3 22
Follow-Up Headway (sec} 3.53 333 2.23
Delay, Queue Length, and Level of Service
Fiow Rate, v (veh/h) g 106 208
Capacity, ¢ (veh/h) 253 932 1450
wic Ratio 004 o1 0.14
85% Queue Length, Qos (veh) 01 0.4 0.5
Control Delay (s/veh) 19.8 9.4 78
Level of Senvice {LOS) C A A
Approach Detay (s/veh) 0.2 2.0
Approach LOS B
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General Information

Site Information

Analyst ALC Intersection Study Int 1
Agency/Co. ccl Jurisdiction Knox County

Date Performed 12/12/2018 East/West Street Byington-Solway Ruad
Analysis Year 2023 North/Sauth Streat Karns Vallay Drive

Tirme Analyzed PM Peak Background Peak Hour Faclor 81
Intersection Ortentation Morth-South Analysis Time Period (ivs) 0.25
Pruject Dascriplion Garrison Heights Subdivision TS
Lanes | '
Vehicle Volumes and Adjustments
Approach Eastbound Westhbound Northbound Southbound
Movement u L T R U L T R u L T R u L T
Pricrity 10 11 12 7 8 9 i1t} 1 2 3 41 4 5
Number of Lanes 0 0 G 1 0 i 0 0 1 0 1] 1 i
Configuration L R TR L ¥
Yolume {veh/h) 11 57 353 17 29 207
Percent Heavy Vehicles (%) 3 3 3
Proportion Time Blocked
Fercent Grade (%6} 0
Right Turn Channelized No
Median Type | Starage Left Ondy 1
Critical and Follow-up Headways
Ease Critical Headway (sec) 1.1 6.2 41
Critical Headway {sec) 643 6.23 4,13
Basc Follow-Up Headway {scc) 35 33 2.2
Follow-Up Headway {sec) 353 333 2.23
Delay, Queue Length, and Level of Service
Flow Rate, v (veh/t) 12 f3 32
Capacity, ¢ {veh/h) 503 650 1147
wic Ratin 0.02 010 .03
95% Quieae Length, Qus (veh) 01 03 0.1
Control Dalay {s/veh) 12.3 111 8.2
Level of Seyvice (LOS) 8 ] A
Approach Delay {s/veh) 113 1.0
Approach LOS B
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General Information

Site Information

Analyst ALC Intersection Study Inl 1
Ageney/Co. cC Jurisdiction Knax County

Date Performed 1271372008 Easl/Waes! Slreel Byinglon-Solway Road
Analysis Year 2023 Morth/South Street Karns Valley Prive
Tirne Analysed AM Peak Combined Peak Hour Factor 095

Intersection Orlentation Morth-South Analysis Time Pariod (hrs) 025

Projecl Descriplion

Garrison Heights Subdivision TIS

Lanes

Vehicle Volumes and Adjustments

Approach Eastbound Westbound Northbound Southbound
Maovement L L T R u L T R U L T R u L T R
Priority 1 11 12 / 3 9 10 1 2 3 4u 4 5 6
Number of Lanes 1 1 0 1 i 8 0 1 1 1] 0 1 i 0
Configuration L TR L TR L TR L TR
Volume {veh/h) 27 11 48 9 2 101 138 100 23 398 591 9
Percent Heavy Vehiclos (%) 3 3 3 3 3 3 3 3
Proportion Time Blocked
Fercent Grade (95) £ G
Right Turn Channelized
Median Type | Storage Left Only i
Critical and Fo]_low#up Headways
Base Critical Headway {sec) 7.1 [ £2 IA 8.5 i 4,1 41
Critical Headway {sec) 713 { 653 | 6.23 713 | 653 § 623 413 413
Basa Follow Up Headway {sec) 35 4.0 33 35 4.0 33 2.2 22
Follow-Up Haadway {sec) 353 1 402 ] 3.23 353 1 400 | 322 2,23 223
Delay, Queue L_erigt_h, and Level of Service
Flow Rate, v fweh/hd 28 67 9 108 i9 208
Capacity, ¢ {veh/h} 187 343 1s0 349 545 1450
v Ratio 0.15 0.18 0.06 .13 002 0.14
95% Queue Length, Qas {veh) 0s u.? 0.2 0.4 01 a5
Control Delay {s/veh) 217 178 30.6 2.9 8.9 7.8
Level of Service {LOS) o C h] A A A
Appreach Delay {s/veh) 209 115 L1 20
Approach LGS C B
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General Information Site Information
Analyst ALC Intersection Study Int 1
Agency/Co. [wall Jusisdiction Knox County
Date Performed 12/1372018 East/West Street Byington-Solway Road
Analysis Year 2023 North/South Street Karns Valley Drive
Titne Analyzed Pl Peak Combined Paak Hour Factor 091
Intersection Qrientation North-South Analysis Thme Pesiod (hes) 025
Projact Description Garrison Heighis Subdivision TIS
Lanes
Vehicle Volumes and Adjustments
Approach Eastbound Westbound Horthbound Soulhbound
Movement 4 L T R u L T R U L T R u L T R
Priarity 10 11 12 7 8 9 w 1 2 3 AU 4 4 &
Number of Lanes o i 1 ¢ 1 i [t} 1 1 0 0 1 1 0
Canfiguration LT R LT R L TR L ™R
Volume (veh/h) i7 4 a5 11 f LY &1 353 17 25 207 25
Percent Heavy Vehicles (%) 3 3 3 3 3 3 3 3
Proportion Time Blocked
Percent Grade (%) 4] i}
Right Turn Channelized No No
Median Type | Storage Left Only 1
Critical and Follow-up Headways
Basa Critical Headway (sec} 7.1 6.5 5.2 7.1 6.5 6.2 1.1 41
Critical Headway {sec} 713 | 653 ] 623 713 | 653 | 623 413 4,13
Base Follow-Up Headway (sech 35 20 3.3 35 4.0 3.3 22 2.2
Follow-Up Headway {sec) 353 1 403 1 3.3 353 | 403 | 333 2.23 223
Delay, Queue Length, and Level of Service
Flow Rate, v (vah/h) 23 38 14 63 67 32
Capacily, ¢ {veh/h) 308 795 319 G50 1302 1147
v/c Ratio 0.07 0.05 0.06 .10 0,05 0.03
95% Queue Length, Qas (veh) 0.2 0.2 0.2 0.3 0.2 D1
Control Delay {s/veh) 176 9.8 170 111 7.4 a2
Level of Service (LOS) C A C B A A
Approach Delay {s/veh) 127 125 11 09
Approach LOS B B
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General Information

Site Information

Analyst ALC Intersection Study Int 2
Agency/Co. &d herisdiction Knox Caunty
Date Performed 1271202008 Eust/West Street Byington-Solway/C, Jones
Analysis Year 2018 MorthfSouth Strest Site/Coward Mill Road
Time Anafyzed A Peak Exisling Peak Hour Factor 0.89
Intersection Crientation MNorth-South Analysis Time Perlad {hrs} 0.25
Project Descriplion Garrison Heights Subdivision TIS
Lanes
LI,
Vehicle Volumes and Adjustments
Approech Eastbound Westbound Northbound Southbound
Movement U L T R u L T R u L T R u L T R
Pricrity 10 11 iz / 8 9 1 1 4 3 4U 4 5 G
MNumber of Lanes o i 0 o i 0 o 4] i 0 0 o i o
Configuration LTR LTR LTR LTR
Volume (veh/h) 1 ] 106 | 34 25 | 12 0 13 0 24 0 0 1
Percent Heawy Vehicles (%) 3 3 3 3 3 3 3 3
Proportien Time Blocked
Percent Grade (%) 0 v;
Right Tum Channelized
Median Type | Storage Undivided
Critical and Follow-up Headways
Basc Critical Headway (sec) 71 6.5 8,72 71 6.5 [ 41 41
Critical Headway (sec) 713 | 653 | 623 713 1 653 | 6.23 413 413
Basa Follow-tip Headway (sec) 3.5 A0 33 3.5 40 33 a7 2.2
Follow-Up Headway {sec) 353 [ 403 ] 333 353 | 403 | 333 223 2.23
Delay, Queue Length, and Level of Service
Fiow Rate, v {veh/h} 158 42 12 0
Capacily, ¢ (veh/h) 880 764 1613 1580
v/c Ratio 0.18 .05 0.01 0.00
95% Queue Length, Qos (veh) 0.7 0.2 0,0 - 00
Controf Delay (s/veh} 10.0 10.0 7.2 0.1 7.3 0.0
Level of Service (LOS) A A A A A A
Approach Delay (s/veh) 100 10.0 23 0.0
Approach LOS A A
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General Information

Site Information

Analyst ALC Intersection Study Int 2
Agency/Co. ccl Jurisdiction Knox Catinty
Date Perfarmed 12/12/2018 East/\West Street Byington-Solway/C. lones
Analysis Year 2018 North/South Straat Site/Coward Mill Road
Time Analyzed PM Peak Existing Peak Hour Factor .30
Intersection Orientation North-South Analysis Time Period (hrs) 0,25
Project Description Garrisan Heights Subdivision TIS
Lanes '
Vehicle Volumes and Adjust_ments
Approach Eastbound Westhound Northbound Southbeund
Movement U L T R u L T R u L T 3 L L T R
. Priotity 10 11 1z / g a 1 1 2 3 4 4 5
Number of Lanes o i o o 1 b} o o 1 a o Y 1 o
Configuration LIR LTR LTR LTR
Volume {veh/h} 0 68 21 28 23 0 15 i 40 0 0 1
Percent Heavy Vehicles (%) 3 3 3 3 3 3 3 ]
Proportion Time Blocked
Percent Grade (%) 0 0
Right Turn Channelized
Madian Type | Storage Undivided
Critical and Follow-up Headways
Base Critical Headway (sec) 7.1 6.5 6.2 71 6.5 6.2 4] 41
Critival Headway (sec) 713 1 653 | 623 713 { 653 | 623 413 413
Base Foitow-Up Headway (sec) 5 1.0 33 15 4.0 32 22 2.2
Follow-Up Headway {sec) 353 | 403 | 333 353 | 403 | 323 2.23 223
Delay, Queue Length, and Level of Service
Fow Rate, v (veh/h} 99 57 17 a
Capacity, ¢ fveh/h} 852 801 1613 1556
v/c Ratio 012 0.7 0.01 00
95% Quaue Length, Qes (veh) 04 0.2 0.0 0.0
Control Belay {s/veh) 2.8 9.8 73 01 73 0.0
Leve! of Servica {LOS) A A A A A A
Approach Delay (sfveh) 093 9.8 20 0.0
Approach LOS A A
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General Information

Site Information

Analyst ALC Intersection Study Int 2
Agency/Ca, ca lurisdiction Knox County
Date Performed 12/12/2018 Fast/West Streat Byington-Solway/C. Jones
Analysis Year 2023 North/South Strest SitefCoward Mill Road
Time Analyzed AM Peak Background Peak Hour Factor 0.89
Intersection Orientation Narth-South Analysis Time Period (his) 0.25
Project Description Garrison Heights Subdivision TIS
Lanes '
Vehicle Volumes and Adjustments
Approach Eastbound Wastbound MNarthbound Sauthbound
Movemert U L T R u L T R U L I R U L 1 R
Priority 10 11 12 7 B 9 iy 1 2 3 44 4 5 6
Murnber of Lanes 0 1 i} v} 1 o o 0 i 0 a n i a
Configuration LTR LTR LTR LTR
Volume (veh/h) 1 120 29 28 14 ] 12 0 27 { 0 1
Percent Heavy Vehicles (%) 3 3 3 3 2 3 3 3
Proportion Time Blocked
Percent Grade (%) Q ]
Right Turn Channeljzed
tedian Type | Storagie Undivided
Critical and Follow-up Headways '
Baze Critical Headway (sec) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
Critical Headway {sec) 713 ] 653 | 6.23 713 § 653 | 623 413 413
Base Follow-Up Headway {sec} 3.5 40 3.3 3.5 4.0 33 2.2 2.2
follow-Up Headway {sec) 353 1 403 | 333 353 | 403 | 333 223 223
Delay, Queue Length, and Level of Service
Flow Rate, v vehy/i) 180 47 iz i]
Capacity, ¢ fveh/h} 875 740 1613 1576
w/r Ratio 02 0,06 001 0.00
95% Queue Langth, Qs {veh) [oX:] 0.2 Q.0 00
Contral Deday (s/veh) 102 10.2 73 a1 7.3 oo
Level of Service {LOS) B 8 A A A A
Approach Delay (s/veh) 0.2 .2 23 G40
Approach LOS g B
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General Information Site Information
Analyst ALC Intersection Study Int 2
Agehcy/Co, cal lurisdiction Knoy County
Date Parformed 12/12/2018 East/West Streel Byington- Solway/C. Jores
Analysis Year 2023 Naorth/South Strest Site/Coward Mill Road
Time Analyzed "M Peak Background Peak Hour Faclor U.90
Tntersection Orientation MNorth-South Anaiysis Time Pertod ¢hrs) 0.25
Project Description Garrison Haighls Subdivision 115
Lanes
Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbouad Southbound
Movement t L T R u L T R u L T R u L T R
Priority 10 11 12 7 8 3 w 1 2 3 411 4 5 &
Number of Lanes o 1 0 0 i 0 a 0 1 0 a 0 1 0
Configuration LTR LTR LTR LR
Velume {veh/h) G 77 24 32 26 0 i7 1 45 ¢ 0 i
Percent Heavy Vehicles (%) 3 3 3 3 2 3 i 3
Proportion Time Blacked
Percent Grade (%) O 0
Right Turn Channalized
Median Type | Storage Undivided
Critical and Follow-up Headways
Base Critical Headway (sec) 7.1 &5 6.2 7.1 65 8.2 4.1 4.1
Critical Headway (sec) 713 |1 653 | 623 713 | 653 | 6.23 413 413
Base Foilow-Up Headway {sec) 3.5 4.0 3.3 35 4.0 33 2.2 2.2
Follow-Up Headway {sec) 353 | 403 § 3.33 353 | 403 | 3.33 2.23 223
Delay, Queue Length, and Level of Service
Flow Rate, v tveh/h) 112 64 19 Q
Capacity, ¢ (veh/h) 843 780 1613 1549
v/c Ratio B13 DOR 0ol 0.00
95% Queue Length, Qus {veh) 2.5 03 o0 0.0
Contral Delay (s/veh) 9.9 10.0 73 01 73 0.0
Level of Service (LOS) A B A A A A
Approach Delay (sfveh) 9.9 10.0 20 0.0
Approach LOS A 8
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General Information Site Infarmation
Analyst ALC Intersection Study Int 2
Adency/Ca. Cct Jurisdiction ¥nex County
Date Performad 12/12/2318 East/West Street Byington-Solway/C, Jones
Analysis Year 2023 North/South Strea{ Site/Coward M Road
Time Analyzed AM Peak Combined-Exist Op Peak Hour Factor .89
Intersection Orientation Nerth-Soith Analysis Time Period this) D.2%
Project Descriplion Garrison Heights Subdivision TIS
Lanes _
i
Vehicle Volumes and Adjustments
Approach Fastbound Westbound Northbound Seuthhound
Mavernent u L T R u L T R u L T R u L T R
Prionity 16 11 12 7 3 9 iy 1 2 3 AL 4 5 6
Number of Lanes 0 1 i 0 1 0 0 0 1 0 0 0 i 0
Configuration LTR LTR LTR LR
Volume {veh/h} 3 120 39 78 14 3 12 2 27 11 5 6
Percent Heavy Yehicles (%) 3 3 3 3 3 3 3 3
Propartton Time Blocked
Percent Grade (%) 0 0
Right Turn Channelized
Median Type | Storage Undivided
Critical and Follow-up Headways
Base Critical Headway {sec) 7l 6.5 6.2 71 6.5 6.2 41 4.1
Critical Headway {sac) 713 1 653 | 6.3 713 | 653 | 628 4.13 413
Base Follow-Up Headway (sec) 3.5 4.0 33 3.5 4,0 3.3 2.2 22
Fallow-Up Headway {sec) 353 | 462 { 333 353 1 403 | 333 223 223
Delay, Queue Length, and Level of Service
Flow Rate, v {vehy/h) 182 51 13 12
Capacity, € (veh/h} 837 710 1598 1572
v/c Ratio 0.22 0.0s 0.01 0,01
95% Queue Length, Qas (veh) 0.8 0.2 0.0 0.0
Control Delay (s/veh} 105 ins 13 01 7.3 0.1
Level of Service {LOS) B 8 A A A A
Approach Delay {s/veh) 10.5 05 37
Approach LOS B B
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General Information

Site Information
Analyst ALC Intarsection Study Int 2
Agency/Co. o Jurisdiction Koo Counly
Date Performed 1271252018 East/Waest Street Byington-Solway/C. jonas
Analysls Year 2023 North/South Street Site/fCoward Mill Road
Tirme Analyzed PM Peak Coinbined-Exist Op Peak Hour Factor 0.20
Intersection Ortentation North-South Analysic Time Period (his) .25
Praject Dascription Garrison Heights Subdivision TIS
Lanes '
kRt
Vehicle Volumes and Adjustments _
Approach Eastbound Westbound nerthbound Southbound
Moverent U L T R u L T R u L T R u L T R
Privrity 10 11 12 7 8 b 1 1 2 3 4U 4 5
Mismber of Lanes 0 i 0 0 1 0 G a 1 0 o 1] 1 0
Canfiguralion TR LTR LTR LTR
WYoiume (veh/h) 12 77 24 32 26 12 i7 ¥ 45 7 4 5
Percent Heavy Vehicles (%) 3 3 3 3 3 3 3 3
Proporticn Time Blockad
Percent Grade (%) 0 4]
Right Tum Channelized
Median Type | Storage Undivided
Critical and Fo!low-u'p Headways _
Base Critica! Headway {(se0) 7.1 6.5 6.2 71 6.5 6.2 43 41
Critical Headway (sec) 713 ] 653 | 6.23 713 | 653 | 623 413 433
Base Foliow-Up Headway (sec) R 40 33 35 40 33 22 2.2
Follow-Up Headway (sec) 353 1 403 | 333 353 | 403 | 333 223 223
Delay, Queue Length, and Level of Service
Flow Rate, v fveh/h) 126 7% 14 8
Capacity. ¢ (veh/h) 814 782 1601 1540
wic Batic (.15 010 0.0 0.07,
95% Queute Length, Qus {veh) 05 03 0.0 0.0
Controt Delay (s/veh) 10.2 01 73 01 7.3 00
Level of Service (LOS) B 3] A A A A
Approach Delay (sfveh} 16.2 161 i9 3.2
Approach LOS B B
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General Information

Site Information

Analyst ALC Intersection Study Int 2
Agency/Co. cal Jurisdiction Knoyx County
Date Performed 12/13/2018 East/West Street Byington-Solway/C. Jones
Analysis Year 2023 North/South Street Site/Coward Mill Road
Titne Analyzed AM Peak Combined-Reverse Peak Hour Factor 089
Interseclion Grientation East-West Analysis Time Period (hes) 0.2%
Project Description Garrison Heights Subdivision TIS

Lanes

Vehicle Volumes and Adjustments
Approach Eastbound Westhound Northbound Suuthbound
Movament U L T R u L T R U L T R u L T R
Priovity iy i 2 3 4L 4 5 & 7 g y i 11 12
Nuenber of Lanes [ 0 1 0 0 0 i 0 v} 1 g 0 1 0
Conflguration LTR LTR LTR L{TR
Volume {veh/h} 2 120 3% 28 14 3 i2 2 27 11 5 &
Petcent Heavy Vehicies (%) 3 3 3 3 3 3 3 3
Proportion Tifme Blocked
Percent Grade (%) o [
Right Turn Channelized
Median Type | Storage Undivided

Critical and Follow-up Headways '
Base Critical Headway {sec} 4.1 ‘4.1 7.1 8.5 8.2 71 8.5 6.2
Critical Headway (sec) 413 4,13 713 | €53 | 623 713 ] 653 | 6.23
Base Follow-Up §leadway {sec) 2.2 22 35 40 33 35 40 33
Follow-ty Headway {sec} 353 2.23 223 | 403 { 333 353 | 403 ] 333

Delay, Queue Length, and Level of Service \
Tlow Rate, v {veh/h) 3 31 46 25
Capacity, ¢ {veh/h} 1007 1391 905 719
v/c Ratio 0.00 0.02 0.0% 0.03
95% Queue Length, Qs (veh) 0.0 0.1 0.2 a1
Control Delay {s/veh) 36 o0 16 0.2 9.2 10.2
Laval of Sarvice (LOS) A A A A A B
Approach Delay (sfveh) .7 48 9.2 102
Approach LOS A 8
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General Information

Site Information

Analyst ALC Intersection Study Int 2
Agency/Co, CCl Jurisdiction Knox County
Date Parformed 12/12/2018 Easi/West Slreel Byington-Solway/C, Jones
Analysis Year 2023 North/South Streat SitafCoward Mili Road
Time Analyzed FM Peak Combinad-Reverse Peak Hour Factor 080
Tnterseclion Orienlation East-West Analysis Time Period {hre) 0.25
Project Descriptlon Garrison Helghts Subdivision TI$
Lanes
Vehicle Volumes and Adjustments.
Approach Eastbounrd Westbound Northbound Southbound
Movement U L T R U L T R U L 7 R u L T R
Priority 19 1 2 3 40 4 5 & 7 8 9 10 11 12
Nusnber of Lanes 0 0 1 0 0 o 1 0 0 1 o 0 i o
Canfiguration LTR LTR LTR LTR
Votutne (veh/h) 12 77 24 32 26 12 17 7 45 7 4 5
Percent Heavy Vahicles {25) 3 3 3 3 3 3 3 3
Proportion Time Blocked
Percent Grade (%) o} 4]
Right Turn Channelized
Median Type | Storage Undividad
Critical and Follow-up Headways
Base Critical Headway {sec} 41 41 7.1 &5 6.2 71 G5 6.2
Critical Headway {sec) 413 413 713 | 653 | 623 713 | 653 | 822
Base Follow-Up Headway (sec) 22 2.2 ER 4.0 13 35 4.0 33
Foltow-Up Headway (sec) 3.53 223 223°1 403 | 333 353 | 403 | 333
Delay, Queue Length, and Level of Service
Flow Rate, v {veh/h) 13 36 77 18
Capacity, c (veh/h) 992 1471 926 737
v/ Ratfo 0.01 0.02 008 0.02
95% Queue Length, Qps {veh) [eXi} 01 23 0.1
Control Delay {s/veh} 37 01 7.5 0.2 9.2 10.2
Leval of Senvice (LOS) A A A A A B
Approach Delay (siveh) 18 35 8.2 0.2
Approach LOS A B
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General Information | ' Site Information .
Analyst ALC Intersection Study iInt 2
Agency/Co, Cr Surisdiction Knox Counfy
Daie Performed 1271472018 East/West Straet Byington-Solway/C. Jones
Analysis Year 2023 North/South Street Site/Coward Mill Road
Analysis Time Period {his} 0.25 Peak Hour Factar 0.89
Time Analyzed AM Peak Combined-4 Way
Project Description Garrison Heights Subdivision TIS
Lanes '

Vehicle Volume and Adjustments

Approach Easibaund Westbound Northbound Southbound
tovement L T R L T R l T R L T R
Yolume 3 120 39 28 4 3 12 2 27 11 5 2

% Thrus in Shared Lane

Lane Li Lz L3 L1 1.2 L3 L1l L2 L3 L1 [ L3
Configuration LTR LTR LTR {TR
Flow Rate, v iveh/h) 182 51 16 25

Percent Heavy Vehicles 2 2 2 2

Departure Headway and Service Time

Initial Departure Headway, hd () 320 3.20 3.20 3.20

Inilia) Degree of Utifization, x 0.162 G045 0.041 0022 .
Final Departure Headway, hd (s) 400 425 412 441
Final Degree of Utilization, » 0.202 6061 0.053 8030 '
Maove-Up Timea, m (&) 2.0 2.0 2.0 2,0 I
Service Time, 15 {s} 2.00 235 212 241

Capacity, Delay and Level of Service

Fiow Rate, v (veh/h} 182 5t 46 25 I

Capacity 300 828 a74 815 |

95% Queue Length, Qas (veh) 0.8 0.2 a.2 01 .

Control Delay {s/veh) 30 76 7.3 16 i

Level of Semvice, LOS A A A A :

Approach Delay (sfveh) 80 7.5 73 76

Approach LOS A A A A

Intersection Delay, s/veh | LOS 7.8 A !
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General Information ' Site Information
Analyst ALT Intersection Study Int 2
Agency/Co. eI Jurisdiction Knox County
Date Performed 1241472018 East/Waest Sirest Byington-Solway/C. Jones
Analysis Year 2023 North/South Street Sile/Coward Milf Road
Analysis Tirme Period (hes) 0.2% Peak Hour Factor 0.90
Time Analyzed PM Peak Combined-4 Way
Project Description Garrisen Heights Subdivision TIS
lLanes

Vehicle Volume and Adjustments

Approach Easthound Westbound Northbound Southbound

Movement L T R L T R L T R i T R
Volume 12 77 24 32 26 12 i/ 7 45 7 4 5

Y% Thrus in Shared Lane

Lane L [ ed 13 11 L2 L3 L1 L L3 L1l L2 L3
Configuration LTR LTR LTR LTR

Flow Rate, v {vah/h} 126 78 1t ig

Percent Heavy Vehicles 2 2 2 2

Departure Headway and Service Time

Capacity, Delay and Level of Service

Initial Departure Headway, hd (s} 3.20 3.20 3.20 3.20 ,
Initial Degree of Utilization, x 06,112 0069 G.058 0,016 ;
Final Departure Headway, hd (s} 411 4.75 4.05 435
Final Pegree of Ulilizaticn, x 0,143 0.092 0.086 0.021
Move-Up Time, m {5) 2.0 20 20 2.0 |
Service Time, s (s} 211 225 2.05 2.35 |

i

Flow Rate, v (veh/h) 126 78 77 18
Capacity 876 Ba7 889 827
95% Queue Length, Qs: (veh) 0.5 0.3 a3 153
Controt Delay {s/veh) 7.8 7. 7.4 14
Level of Sarvice, LOS A A A A
Approach Delay (s/veh) 78 1.7 74 1.4
Approach LOS A A A A
Intersection Defay, sfveh { LOS .7 A
Copyright © 2018 University of Florida. All Rights Resarved. HCS™ AWSC Version 7.5 Generated: 12/14/2018 Gaiiba am

Int2-PMCombinad-all Way.xaw



TABLE 58 Project Not Gaprrtion He rhts Sobd,
KNOX COUNTY RIGHT-TURN LANE VOLUME THRESHOLDS ProjactName: Tra€fde. [mpact Study
FOR 2-LANE ROADWAYS WITH A PREVAILING SPEED OF 36 7O 45 MPH Notes: Combilasd  TraCle
RIGHT-TURN ' THROUGH YOLUME PLUS LEFT-TURN VOLUME *
VOLUME <100 100- 198 200« 249 250 - 299 300 - 2449 350 - 399
fewer Than 25 @ @
25 - 49 @
50-99
100 - 149
150- 199
200 - 249 Yes
250 - 299 Yes Yas '
300- 348 Yes Yes Yes '
350 - 399 Yes Yes Yes Yes f
400 - 448 : Yes Yes Yes Yes
450- 499 Yes Yes ' Yes Yes Yes
500 - 549 Yes Yes Yes Yes Yes
550 - 599 Yes Yas Yes Yes Yes Yes
600 or More Yas Yes Yes Yas Yos Yes
RIGHT-TURN THROUGH VOLUME PLUS LEFT-TURN VOLUME *
VOLUME 350~ 3588 400 - 149 450 - 439 500 - 549 550 - 599 =/ > 800
Fewer Than 25 (T )
25-43 Yes Yes
S0-93 Yes Yes Yes
100 - 143 Yes Yes Yes Yes :f
150-19% Yes Yes . Yas Yes Yes
200~ 249 Yes Yes Yes Yes Yes Yes I
250-299 Yes Yes Yes Yes Yes Yes _
300G - 349 Yes Yes Yes Yes -~ Yes Yes I
350- 399 Yes Yes Yes Yes Yes Yes !
400 - 449 Yes Yes Yes Yes Yes Yas E
450 - 483 Yas Yes Yes Yes Yes Yes
500 - 549 Yes Yes Yes Yes Yes Yes _
550 -553 Yes Yes Yes Yes Yes Yes |
E00 ur More Yes Yes Yes Yes Yes "Yes

* Or through volume citly If 2 laft-turn lane exists

Right-Turn Lane
Through Right-Turn Warranted :
Intersection Time Period Volume Volume {Yes / No) !
(DfStudy Lnt L] AM Pek| 511 3 No
@|stedy Iut. 1] PM Pek| 207 25 No "
Blstudy Lk 2] AM Peok 42 3 No
@ Sfﬁc/ T, 2 PM Pea K 58 [ 2. NO'

Source: Knox County Department of Engineering and Public Works "Access Control and Driveway Design Policy”
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TABLE 4A Project No: (3 g priien He ‘g hits S'uh:t.
KNOX COUNTY LEFT-TURN LANE VOLUME THRESHOLDS ProjectName: Tra¥€ic. Impact Study
FOR 2-1L.ANFE ROADWAYS WITH A PREVAILING SPEED OF 0 TO 35 MPH Nates: CQJ&M ngé{'c_
{If the left-turn volume exceeds the table valuc a left-turn fane is needed)
OPPOSING THROUGH VOLUME PLUS RIGHT-TURN VOLUME *
VOLUME 100 - 148 150 - 199 200 - 249 250 - 289 300 - 349 350 - 3599
100 - 145 300 235 185 145 120 100
150-199 245 200 160 130 ii¢ S0
200 - 248 205 170 140 115 160 20
250 - 293 175 150 125 ics 90 70
300 -343 155 135 110 95 80 65
350-35%9 135 120 100 85 70 60
400 - 443 120 165 30 75 65 55
450 - 498 05 S0 80 70 GO 50
500 - 549 as 80 70 65 55 S0
550 -59¢ 85 0 65 60 50 45
600 - 649 75 65 &0 55 AL 40
650 - 695 70 &0 55 50 40 35
f00 - 74% g5 55 50 45 35 30
750 or More =1 50 45 40 35 30
QFPOSING THROUGH YOLUME PLUS RIGHT-TURN VOLUME *
VOLUME 350- 399 A00 - 449 450 - 499 500 - 519 550 - 599 =/ > 600
100G - 149 100 80 10 g0 55 50
15G- 199 30 75 65 55 50 45
200 - 249 a0 72 60 55 50 a5
250 - 289 70 65 55 50 45 a0
300 - 349 65 60 5 50 A5 a0
350 - 39% 60 55 50 45 40 40
400 - 443 55 50 45 45 40 35
450 - 499 50 45 AL A0 i5 a5
500 - 549 50 45 40 40 35 Ex
550 - 599 45 40 40 35 35 35
600 - 649 40 35 35 35 35 30
650 - 699 35 35 35 20 30 30
700 - 749 30 30 3D 30 30 30
750 or More 30 30 £H 30 30 a0
¥ Or through volume only if a right-turn tane exists
Left-Turn Lane
Opposing Through Left-Turn Warrant Warranted
intersection Time Period Volume volume Volume Threshold {Yes / No)
Studg Inb 2] A M Peak {7 159 3 NA* MNe
S‘f‘wl:v T2 PM Pk 3€ el |2 N A* No

Source: Knox County Departmant of Engineering and Public Works "Access Control and Driveway Design Policy”
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APPENDIXD
KNOXVILLE / KNOX COUNTY MPC COMMENTS

APPENDIX D — KNOXVILLE / KNOX COUNTY MPC COMMENTS

Cq': CANNON&CANNON inc GARRISON HEIGHTS - TRAFFIC IMPACT STUDY D-1
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Alan Childers

== - -
From: Tarren Barrett <tarren.barrett@knoxplanning.org>
Sent: Wednesday, December 12, 2018 8:18 AM
To: Alan Childers
Subject: Re: Revised Concept for Garrison Road

When do you think is the earliest we can expect a revision of the study? In order to move forward for the January 10th
Planning Commission meeting, we will need it by Friday, December 14th. We need to have time before the Christmas
holidays to review the study and provide comments (if needed). Thanks!

On Tue, Dec 11, 2018 at 4:02 PM Tarren Barrett <tarren.barrett@knoxplanning.org> wrote:
Alan,

After my initial review of the TIS, I have a couple of items that need to be added to the revision.

Along with the update of the access points of two from Karns Valley Road to one from Karns Valley Road &
one from Garrison Drive, can you also please add the total 1,922 weekday trips (in Table 2) to the table? Also,
please discuss what is hindering sight distance on page 14.

Thanlks!

Tarren Barrett, EIT
Transportation Engineer
865-215-3826

Knoxville-Knox County Planning | KnoxPlanning.org
400 Main Street, Suite 403 | Knoxville, TN 37902

On Fri, Dec 7, 2018 at 5:09 PM Alan Childers <achilders@gcannon-cannon.com> wrote:
Thanks Tarren. We are on it. You have a nice weekend as well!

| Sent from my iPhone

>On Dec 7, 2018, at 4:10 PM, Tarren Barrett <tarren.barrett@knoxmpc.org> wrote:
>

> Alan,

>

- > If you didn't know already, Garrison Heights (off Karns Valley Drive) site plan has been changed due to
- recommendations by Knox County on access. The applicant (Southland Engineering Consultants/ Primos

1



Alan Childers

From: Tarren Barrett <tarren.barrett@knoxmpc.org>

Sent: Friday, December 07, 2018 4:11 PM

To: Alan Childers

Cc: Mike Conger

Subject: Fwd: Revised Concept for Garrison Road

Attachments: MYSCAN_20181206_C001.PDF; MYSCAN_20181206_0002.PDF
Alan,

If you didn't know already, Garrison Heights (off Karns Valley Drive) site plan has been changed due to
recommendations by Knox County on access. The applicant (Southland Engineering Consultants/ Primos Land
Company) has already be informed that they will have to update their traffic study with counts from Garrison
Rd, since one of the access points has shifted. The attachment is the new site plan with those changes. I just
wanted to make sure that this information was relayed to you.

Have a great weekend!

V/R,
Tarren

Tarren Barrett, EIT

Transportation Engineer

Knoxville Regional TPO &
Metropolitan Planning Commission
400 Main St, Suite 403

Knoxville, TN 37902

Phone: 865-215-3826

Fax: 865-215-2068
tarren.barrett@knoxtrans.org

—————————— Forwarded message ---------

From: Tom Brechko <tom.brechko@knoxmpc.org>
Date: Fri, Dec 7, 2018 at 4:03 PM

Subject: Fwd: Revised Concept for Garrison Road
To: Tarren Barrett <tarren.barrett@knoxmpc.org>

---------- Forwarded message ---------

From: Wanis Rhegbi <wrghebi@sengconsultants.com>
Date: Thu, Dec 6, 2018 at4:15 PM

Subject: Revised Concept for Garrison Road

To: Tom Brechko <tom.brechko@knoxmpc.org>






