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1.  PURPOSE & SCOPE OF APR 
 
This APR was initiated in response to a joint letter submitted by the Mayor of Shelby 
County and the Mayor of Memphis respectively.  A copy of this letter is provided in 
Appendix D “Comments from Shelby County & City of Memphis”.  
 
The purpose of this study is to evaluate existing conditions and determine the need and 
feasibility of improving the Walnut Grove corridor and relocating to new alignment, 
located in the City of Memphis (Shelby County).  The objectives of the study are to 
investigate reasonable improvement options, develop recommendations, estimate costs 
for project implementation, and prepare functional plans.   
 
A project location map was provided in the TDOT public meeting packet and reprinted 
on the following page.  It is also provided in Appendix C “Meeting Minutes”.  
Alternative “F” below is a conceptual design for which this APR is based and was 
provided by the City of Memphis and Shelby County as indicated in the joint letter. 
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2.  NEED & PURPOSE OF PROJECT 
 
The following is the Need & Purpose statement for the project written under the direction 
of Shelby County and the City of Memphis. 
 

The purpose of this project is twofold.  The intent is to enhance the transportation network 
in eastern Shelby County and to consolidate the bulk of the recreational open spaces within 
Shelby Farms by the relocation of Walnut Grove Road from the mid section of the Farms to 
its periphery.  This proposal is envisioned as a “Parkway” type facility, which is consistent 
with the master plan for Shelby Farms.   
 
The project will accommodate the proposed continuous north/south vehicular routing of 
traffic between Humphrey’s Boulevard and Whitten Road (proposed Kirby Parkway north 
of the Farms).  It will also improve the capacity of the Walnut Grove Road segment through 
Shelby Farms, which is part of a continuous east/west route that stretches from the 
downtown Memphis area to State Route 385 eastern Shelby County as shown in the 
Memphis Metropolitan Long Range Transportation Plan.  By providing improved access, 
the new roadway is expected to improve mobility and reduce congestion along existing 
routes in east Memphis.  It will also result in a safer and more efficient roadway system. 
 
The current proposal for the relocation of Walnut Grove Road is the culmination of 
extensive discussions in Memphis and Shelby County, among local officials and citizens, 
regarding the future of the Shelby Farms area.  This project will result in the physical 
removal of existing Walnut Grove Road and Farm Road and the construction of an efficient 
transportation corridor on the eastern and northern boundary of the Farms.  The northern 
and southern halves of the traditional Farms property will then be reunited, and larger areas 
of open space will be available for recreational use.  The removal of the major roadway 
from the mid section of the Farms will help to enhance the recreational visitor experience. 

 
 

3.  DEFICIENCIES OF EXISTING CONDITIONS 
 
Geometrics    Structures  Operational  X RR Crossing X 
Accident Rate:  N/A 
Statewide Average Rate: N/A  (New Alignment) 
Other 
 
The existing Walnut Grove Road does not provide enough capacity for current traffic 
conditions.  Significant peak period delays occur predominantly around the signalized 
intersection with Farm Road.  PM peak hour queues have been observed to stretch back 
to the Humphrey’s Blvd location.  Farm Road has significant congestion and delays 
during both peak periods. 
 
The Walnut Grove at Humphrey’s Blvd intersection is to be reconstructed as a single-
point urban interchange.  This will require the reconstruction of the bridge over the Wolf 
River and the addition of ramps for traffic movements to Humphrey’s Blvd.  This project 
will encroach upon the existing road and at a minimum; some reconstruction will be 
required to tie-in that project.  
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4.  PROPOSED IMPROVEMENTS 
 
 
SECTION 1-Wolf River Bridge to Sycamore View Road 
Section 1 begins just east of the Wolf River Bridge (STA. 100+00) tying to the planned 
design improvements for the Humphrey’s Blvd @ Walnut Grove Road constructed by 
others.  This section runs northeast of the existing Walnut Grove Road along new 
alignment 4400 ft to Sycamore View Road (STA. 144+00) where a single-point (Urban) 
Interchange will be constructed along with the Sycamore View Road extension. 
 
SECTION 2-Sycamore View Road to Kirby-Whitten 
Section 2 begins at the Sycamore View Road Single Point Interchange (STA. 144+00) 
and runs approximately 4000 ft to the Kirby-Whitten Interchange (STA. 184+00).  Kirby-
Whitten is proposed to be a 7-lane section and would be constructed by others. 
  
SECTION 3-Kirby-Whitten to Appling Road 
Section 3 begins at the Kirby-Whitten Interchange (STA. 184+00) and runs east along the 
existing route of Mullins Station Road to the proposed Appling Interchange 
approximately 5200 ft (STA. 236+00). 
 
SECTION 4-Appling Road to Germantown Parkway 
Section 4 runs 9900 ft from Appling Road (236+00) to the existing interchange at 
Germantown Parkway (STA. 335+00).  The alignment tracts Mullins Station Road and 
turns southeast running parallel to an improved Raleigh-Lagrange Road before turning 
east to tie in at Germantown Parkway.  This section will impact Section 4(F) resources 
and will require the filling in of one lake. 
 
Sycamore View Road 
Sycamore View Road will be 1.6 miles on new Alignment and Extension from 325’ 
south of Longline Road to Farm Road (STA. 130+00 measured along Walnut Grove 
Parkway centerline).  The interchange data is included with the Walnut Grove Parkway 
section 1 & 2.  Construction of this section will clean up the intersection with Mullins 
Station Road and provide a link to the Parkway and trailhead to the Farms.  This 
extension will eliminate Farm Road.  The typical section was set in a 114’ minimum 
ROW.  This allows for 88’ of pavement with curb & gutters and 5’ sidewalks on both 
sides.  Shelby County provided the ROW and pavement dimensions for Sycamore View 
Road. 
 
Raleigh-LaGrange Road & Appling Connection 
The typical section for Raleigh-LaGrange Road is based on 108’ of ROW.  This includes 
84’ of pavement, curb & gutter and sidewalks on both sides.  The Appling tie-in shares 
the same typical section as Sycamore View Road: 114’ minimum ROW.  This allows for 
88’ of pavement with curb & gutters and 5’ sidewalks.  Shelby County provided the 
ROW and pavement dimensions for Raleigh-LaGrange and Appling were provided by 
Shelby County.  The Appling tie-in will integrate with the new single-point urban 
interchange and run north linking to the Appling extension project by others.  Raleigh 
LaGrange Road will be reconstructed from the Mullins Station/CSX railroad intersection 
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northbound to tie in to Appling.  The tie-in to Appling is shown on functional plan sheet 
8 and the tie-in to at Mullins Station Road is shown on sheets 8A and 9.  This project 
assumes that additional reconstruction of Raleigh LaGrange Road from Mullins Station 
Road south then southeast  (running parallel to much of Walnut Grove Parkway) to 
Germantown Parkway will be by others.   
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Table 1.  DATA TABLE 
Walnut Grove Parkway 

 
Item Existing 

Walnut Grove Road 
From Wolf River to Germantown 

Pkwy  

Proposed Section 1 
Walnut Grove Parkway from the Wolf 

River Bridge (STA. 100+00) to the 
intersection with Sycamore View Road 

(STA. 144+00) 
   

 
Functional Class N/A Urban Major Arterial 
System Class N/A STP 
Approximate Length (Miles) N/A 0.83 
Cross Section (Feet) N/A 72’-96’/144’/250’ 
Base Year ADT (2006) N/A 53,390 
Projected Design ADT (2026) N/A 96,110 
DHV (2026) N/A 9,611 
Percent Trucks N/A 3(ADT),2(DHV) 
Estimated Right-Of-Way 
Acquisition (Acres) - 30.77 
Estimated Right-Of-Way Tracts 
Affected 1 1 

Estimated Family Displacements - 0 

Estimated Business Displacements - 0 
Estimated Non-Profit 
Displacements - 0 
Estimated Right-Of-Way Cost ($338,000)1 $153,8501 
Estimated Utility Cost 
Reimbursable - $60,000 
Estimated Utility Cost Non-
Reimbursable - $240,000 
Estimated Construction Cost - $7,347,000 

Estimated Engineering Cost - $640,000 
Total Estimated Section Cost ($338,000) $8,440,850 

 
Notes: 
1.  ROW costs are estimated at $5,000 per acre.  This is for planning only.  A certified appraiser 
must determine actual costs.
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Table 1.  DATA TABLE 
Walnut Grove Parkway-Continued 

 
 

Item Proposed Section 2 Proposed Section 3 
 Walnut Grove Parkway from 

Sycamore View Road Intersection 
(STA. 144+00) to Kirby-Whitten 

Parkway Intersection (STA. 184+00) 

Walnut Grove Parkway from Kirby-
Whitten Parkway Intersection (STA. 

184+00) to Appling Road (STA. 
236+00) 

 

 
Functional Class Urban Major Arterial Urban Major Arterial 
System Class STP STP 
Approximate Length (Miles) 0.91 0.83 
Cross Section (Feet) 72’-96’/144’/250’ 72’-96’/144’/250’ 
Base Year ADT (2006) 51,660 36,510 
Projected Design ADT (2026) 92,990 65,720 
DHV (2026) 9,299 6,572 
Percent Trucks 3(ADT),2(DHV) 4(ADT), 2(DHV) 
Estimated Right-Of-Way 
Acquisition (Acres) 36.58 30.96 
Estimated Right-Of-Way Tracts 
Affected 11 11 

Estimated Family Displacements 0 0 

Estimated Business Displacements 0 0 
Estimated Non-Profit 
Displacements 0 0 
Estimated Right-Of-Way Cost $182,9002 $154,8002 
Estimated Utility Cost 
Reimbursable $39,000 $201,000 
Estimated Utility Cost Non-
Reimbursable $240,000 $201,000 
Estimated Construction Cost $5,588,000 $6,641,000 

Estimated Engineering Cost $486,000 $578,000 
Total Estimated Section Cost $6,535,900 $7,775,800 

Note:   
1.  Same tract as in Section 1. 
2.  ROW costs are estimated at $5,000 per acre.  This is for planning only.  A certified 
appraiser must determine actual costs.

Walnut Grove Parkway APR                                      9                                                                        9/11/02      
Shelby County 
 



Table 1.  DATA TABLE 
Walnut Grove Parkway-Continued 

 
 

Item Proposed Section 4 Proposed Total 
 Walnut Grove Parkway from Appling 

Road (STA. 236+00) to Germantown 
Parkway (STA. 335+00) 

Walnut Grove Parkway from Wolf 
River Bridge (STA. 100+00 to 

Germantown Parkway (STA.335+00) 

 
Functional Class Urban Major Arterial Urban Major Arterial 
System Class STP STP 
Approximate Length (Miles) 1.88 4.31 
Cross Section (Feet) 72’-96’/144’/250’ 72’-96’/144’/250’ 
Base Year ADT (2006) 28,870 39,875 (Wt. Avg.) 
Projected Design ADT (2026) 51,960 71,775 (Wt. Avg.) 
DHV (2026) 5,196 7,177 
Percent Trucks 4(ADT), 2(DHV) 4(ADT), 2(DHV) 
Estimated Right-Of-Way 
Acquisition (Acres) 52.35 150.664 
Estimated Right-Of-Way Tracts 
Affected 11 11 

Estimated Family Displacements 0 0 

Estimated Business Displacements 0 0 
Estimated Non-Profit 
Displacements 0 0 
Estimated Right-Of-Way Cost $261,750 $415,300 
Estimated Utility Cost 
Reimbursable $80,000 $380,000 
Estimated Utility Cost Non-
Reimbursable $497,000 $1,178,000 
Estimated Construction Cost $6,014,000 $25,590,000 

Estimated Engineering Cost $523,000 $2,227,0005 
Total Estimated Section Cost $7,375,750 $29,790,3006 

Notes:  
1.  Same tract as in Section 1. 
2.  ROW costs are estimated at $5,000 per acre.  This is for planning only.  A certified 
appraiser must determine actual costs. 
4.  67.6 Acres returned to Shelby Farms. 
5.  10% is based on ROW costs for 150.66 Acres without reductions for 67.6 Ac returned 
to Shelby Farms. 
6.  The costs to remove existing roadbed of Walnut Grove Road has not been estimated 
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Table 2.  DATA TABLE 
Sycamore View Road 

 
 

Item Existing Section  Proposed Section 
 None Existing 1.6 mile new Alignment and Extension 

from 325’ south of Longline Road to 
Walnut Grove Pkwy Interchange 

(STA. 130+00).  Interchange Estimates 
included in Walnut Grove Parkway 

Section 

 
Functional Class N/A Collector 
System Class N/A  
Approximate Length (Miles) N/A 1.69 
Cross Section (Feet) N/A     88’/114’ 1 
Base Year ADT (2006) N/A 5,650 
Projected Design ADT (2026) N/A 10,170 
DHV (2026) N/A 1,017 
Percent Trucks N/A 4(ADT), 2(DHV) 
Estimated Right-Of-Way 
Acquisition (Acres) - 19.10 
Estimated Right-Of-Way Tracts 
Affected - 2 

Estimated Family Displacements - 0 

Estimated Business Displacements - 0 
Estimated Non-Profit 
Displacements - 0 
Estimated Right-Of-Way Cost - $286,5002 
Estimated Utility Cost 
Reimbursable - $53,000 
Estimated Utility Cost Non-
Reimbursable - $210,000 
Estimated Construction Cost - $6,275,000 
Estimated Engineering Cost (10% 
Const +ROW) - $546,000 
Total Estimated Section Cost - $7,370,5003 

 
Notes:  
1.  Three 12’ lanes in each direction with 8’ paved shoulder curb & gutter and sidewalks 
on both sides inside 114’ ROW. 
2.  ROW costs are estimated at $15,000 per acre.  This is for planning only.  A certified 
appraiser must determine actual costs. 
 



Table 3.  DATA TABLE 
Raleigh-Lagrange Realignment 

 
 

Item Existing Section  Proposed Section 
 None Existing From Appling Extension by Others to 

CSX Railroad Crossing and Mullins 
Station Road (STA. 315+00) 

 
Functional Class N/A Collector 
System Class N/A  
Approximate Length (Miles) N/A 0.84 
Cross Section (Feet) N/A 84’/108’ 1 
Base Year ADT (2006) N/A 10,470 
Projected Design ADT (2026) N/A 18,850 
DHV (2026) N/A 1,885 
Percent Trucks N/A 5(ADT), 2(DHV) 
Estimated Right-Of-Way 
Acquisition (Acres) - 3.63 
Estimated Right-Of-Way Tracts 
Affected - 18 

Estimated Family Displacements - 0 

Estimated Business Displacements - 0 
Estimated Non-Profit 
Displacements - 0 
Estimated Right-Of-Way Cost - $108,9002 
Estimated Utility Cost 
Reimbursable - $20,000 
Estimated Utility Cost Non-
Reimbursable - $100,000 
Estimated Construction Cost - $3,157,000 
Estimated Engineering Cost (10% 
Const +ROW) - $274,000 
Total Estimated Section Cost - $3,659,900 

 
Notes:  
1.  Six 12’ lanes with 6’ paved shoulder, curb & gutter and sidewalks inside 108’ ROW. 
2.  ROW costs are estimated at $30,000 per acre.  This is for planning only.  A certified 
appraiser must determine actual costs. 
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5.  CAPACITY ANALYSIS 
A capacity analysis was conducted to determine the level of service that can be anticipated from the 
proposed construction.  TDOT provided all traffic data presented in Appendix A.  The build year is 
2006 with the design year set for 2026.  Three major elements were analyzed for this project and 
they include: 

• Basic Freeway Sections (Table 4) 
• Ramp Merge & Diverge (Table 5) 
• Weaving (Tables 6-7)    

 
Segment S(

 

ADT 111

DHV 11

DD 66

HCS File Sin

# of Lanes 

LOS D

Density (pc/mi/ln) 32

Speed 58

Flow Rates (pc/h/ln) 18
S(in) = West terminus to Humph
1 = Humphrey’s Blvd to Sycamo
3 = Kirby-Whitten Blvd to Appl
5 = Germantown Pkwy to East t
 
HCS File = Included with suppo
# of Lanes = Includes auxiliary l
 

 

 
Location 

 

Sycamore On-Whitten/Kirby O
Whitten On-Appling Off 
D = Density, pc/mi/ln 
Sw  = Weaving Segment Speed 
cb = Capacity for base condition
HCS Files are included with sup
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Table 4. 2026 Basic Freeway Section LOS 

in) 1 2 3 4 S(out) 
      

480 96110 92990 62720 51960 48980 
148 9611 9299 6272 5196 4898 

89 5767 5579 3763 3118 2939 

.hcf S1b.hcf S2b.hcf S3b.hcf S4.hcf Sout.hcf 

4 4 4 4 3 2 

 D D C C D 
.6 27.8 26.9 18.1 20.6 27.6 

.5 58.5 58.5 58.5 57.0 60.0 

86 1626 1573 1061 1172 1657 
rey's Blvd. 
re View Road 2 = Sycamore View Road to Kirby-Whitten Blvd 

ing   4 = Appling to Germantown Pkwy 
erminus 

rting documents 
anes in section 1,2 and 3
Table 5. 2026 Weave Analysis 

LOS D SW cb HCS File 
     

ff  E 37.91 41.48 7244 syc_whitten_pm 
C 26.17 46.10 7348 Whitten_app_pm 

, pc/h 
porting documents.  Extension is *.hcw 
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Table 6. 2026 Ramp Diverge Analysis 
 
Location LOS D SR SO S HCS File 

       

Sycamore View EB C 24.7 52.0 59.7 54.5 sycamore_div_e 

Sycamore View WB D Ex. 25-4 52.0 60.1 54.8 sycamore_div_w 

Kirby-Whitten EB B 17.4 48.0 61.3 52.2 whitten_div_e 

Kirby-Whitten WB C 20.9 51.0 64.0 55.0 whitten_div_w 

Appling EB C 23.2 50.0 65.0 53.0 Appling_div_e 

Appling WB B 16.8 51.0 65.8 54.7 Appling_div_w 

Germantown EB C 25.5 51.0 65.8 54.2 Germantown_div_e 
 
D = Density, pc/mi/ln 
SR  = Speed on ramp at diverge location 
SO = Speed of mainline at diverge location 
HCS Files are included with supporting documents.  Extension is *.hcr 

 
 

Table 7. 2026 Ramp Merge Analysis 
 
Location LOS D SR SO S HCS File 

       

Sycamore View EB F 37.2 43.6 58.2 45.4 sycamore_merge_e 

Sycamore View WB C 26.3 54.0 51.7 53.0 sycamore_merge_w 

Kirby-Whitten EB C 22.5 55.3 58.1 55.9 whitten_merge_e 

Kirby-Whitten WB F 32.5 48.9 56.4 50.5 whitten_merge_w 

Appling EB B 14.6 56.7 57.8 57.0 Appling_merge_e 

Appling WB C 21.3 55.5 57.9 56.1 Appling_merge_w 

Germantown EB B 14.2 56.7 58.3 57.2 Germantown_merge_w 
 
D = Density, pc/mi/ln 
SR  = Speed on ramp at diverge location 
SO = Speed of mainline at diverge location 
HCS Files are included with supporting documents.  Extension is *.hcr 
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6.  ENVIRONMENTAL CONSIDERATIONS 
 
While detailed environmental technical studies were not prepared for this project, visual 
observations were conducted to identify environmentally sensitive areas for historic, archaeological, 
ecological, and hazardous materials considerations.  Section 4(f) resources were identified during 
previous environmental assessment work and noted on the current functional plans.  These resources 
include the Arboretum and Plough Park (functional plan sheets 7-9).  These areas are discussed 
further in Section 8..   
  
7.  DISPOSITION OF EXISTING ROUTE 
 
The existing route for Walnut Grove Road will be removed between the STA. 100+00 (See 
functional plan sheets 3,12-17) to 328+00 (measured along Walnut Grove Parkway centerline) at the 
eastern end of the project.  A separate roadway network pending development will handle access to 
internal park facilities.  Access to Ducks Unlimited will be directed to Germantown Parkway south 
of the Walnut Grove interchange (Sheet 17A).  The removal of the existing Walnut Grove roadbed 
will result in the return of 67.6 acres of former ROW to Shelby Farms. 
 
Existing Mullins Station Road will be removed from approximately STA. 181+00 (measured along 
Walnut Grove Parkway centerline) to 245+00.  The western terminus would be stopped after the last 
driveway (Sheet 6).  The eastern terminus can be expanded and developed as a parking facility and 
access to the Shelby Farms area (Sheet 9).  The existing intersection of Mullins Station Road at 
Whitten Road would be replaced by the proposed interchange between Walnut Grove Road and the 
proposed Kirby-Whitten Parkway. 
 
The existing sweeping curve movement of Sycamore View Road to Mullins Station Road will be 
removed and replace with an intersection more closely representing a 90 degree intersection.  
Sycamore View Road is programmed for 114 ft ROW and 94 ft of pavement.  ROW in addition to 
Shelby Farms will be required north of Mullins Station Road  
 
The existing Raleigh-Lagrange Road section running north 1500 ft from Mullins Station Road and 
will be removed and replace with the new alignment for the road which ties to the proposed Appling 
extension (Sheet 8, 8A).  
 
The existing CSX railroad tracks will remain in place and any proposed crossing will happen at-
grade.   
 
8.  AVOIDANCE ALTERNATEIVE 
 
Section 4(f) resources will be impacted as a result of the proposed alignment for the Walnut Grove 
Parkway.  The identified resources include: Plough Park and the Arboretum.  The resources run 
along the northern perimeter just south of Mullins Station Road.  In order to avoid this area the 
proposed alignment would shift to the north of the CSX railroad tracks.  This crossing would be 
grade separated.  Due to physical constraints the alignment could not cross back and tie into the 
existing Germantown Parkway interchange with Walnut Grove Road.  The alignment would 
continue east and tie in the Germantown Parkway at a new location.  Traffic wanting to continue on 
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to Walnut Grove Road west of Germantown Parkway must travel south on Germantown Parkway 
and make a left onto the exigent Walnut Grove Road. 
 
An avoidance alternative is not a viable alternative if it does not meet all of the objectives of the 
need and purpose.  Since the avoidance alternative shown does not meet the need and purpose in 
that it did not provide for effective east-west traffic movement it was removed from further 
consideration. 
 
The avoidance alternative alignment is shown on the General Location Map presented at the Public 
Meeting held March 26, 2002.  Since the alignment option was dropped no cost data was calculated.  
However, it was estimated that this alignment would result in impacts to 69 tracts with 
approximately 21 residential and 16 business displacements. 
 
9.  FIELD INVESTIGATIONS AND MEETINGS 
 
Several field reviews were specifically conducted for this project.   The dates and attendees are listed 
below.  There was also a meeting held at TDOT in Nashville, TN.  Its roster is also included.   
 
November 25, 2001 
Brad Winkler, Parsons Brinckerhoff 
 
November 29, 2001 
Bob Baker, Parsons Brinckerhoff 
Becky Headrick, Parsons Brinckerhoff 
 
December 19, 2001, Field Review with TDOT 
Tom Ibrahim, TDOT, Planning Division 
Charlie Graves, TDOT, Functional Design 
Jim Hatmaker, TDOT, Environmental Planning 
Burt Hutchins, TDOT, Region 4 
James Sumler, TDOT, Region 4 

Gary Fottrell, FHWA 
Wain Gaskins, City of Memphis 
Ted Fox, Shelby County 
Brad Winkler, Parsons Brinckerhoff 
Bob Baker, Parsons Brinckerhoff 
Nancy Skinner, Parsons Brinckerhoff

 
January 4, 2002, TDOT Follow-Up Meeting 
Dennis Cook, TDOT 
Jerry Morehead, TDOT 
Bill Hart, TDOT 
Tom Ibrahim, TDOT, Planning Division 
Charlie Graves, TDOT, Functional Design 
Jim Bryson, TDOT 
Jim Hatmaker, TDOT, Environmental Planning 

Gary Fottrell, FHWA 
Mark Doctor, FHWA 
Wain Gaskins, City of Memphis 
Ted Fox, Shelby County 
Michael Oakes, Shelby County 
Brad Winkler, Parsons Brinckerhoff 
Bob Baker, Parsons Brinckerhoff 
Nancy Skinner, Parsons Brinckerhoff 

 
March 8, 2002, TDOT Pre-Public Meeting 
Jerry Morehead, TDOT 
Bill Hart, TDOT 
Tom Ibrahim, TDOT, Planning Division 
Charlie Graves, TDOT, Functional Design 
Jim Bryson, TDOT 

Dudley E. Daniel, Functional Design 
Wain Gaskins, City of Memphis 
John Conroy, City of Memphis 
Ted Fox, Shelby County 
Michael Oakes, Shelby County 
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Brad Winkler, Parsons Brinckerhoff 
Bob Baker, Parsons Brinckerhoff 

Susan Thrasher, Parsons Brinckerhoff

 
March 26, 2002, Public Information Meeting 
Bill Hart, TDOT 
Tom Ibrahim, TDOT, Planning Division 
Charlie Graves, TDOT, Functional Design 
Dudley Daniel, TDOT, Functional Design 
Wain Gaskins, City of Memphis 
Ted Fox, Shelby County 

Dudley Daniel, TDOT 
Brad Winkler, Parsons Brinckerhoff 
Bob Baker, Parsons Brinckerhoff 
Nancy Skinner, Parsons Brinckerhoff 
Susan Thrasher, Parsons Brinckerhoff 
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TABLE 8.  CHECKLIST OF DETERMINANTS FOR LOCATION STUDY 
Walnut Grove Parkway 

 
If preliminary field reviews indicate the presence of any of the following facilities or ESE categories, 

place an “X” in the blank opposite the item.  Where more than one alternative is to be considered, 
place its letter designation in the blank. 

 
1. Agricultural land usage X 
2. Airport (existing or proposed)  
3. Commercial area, shopping center  
4. Floodplains X 
5. Forested land X 
6. Historical, archaeological, cultural, or natural landmark, or cemeteries      X 
7. Industrial park, factory X 
8. Institutionnel usage  

a. School or other educational institution X 
b. Church or other religious institution X 
c. Hospital or other medical facility X 
d. Public building, e.g., fire station X 
e. Defense installation  

9. Recreational usage’s  
a. Park or recreational area, State Natural Area X 
b. Wildlife refuge or wildlife management area X 

10. Residential establishment X 
11. Urban area, town, city, or community X 
12. Waterway, lake, pond, river, stream, spring, wetland X 

 Coast Guard       X  Section 404 X Section 10   
 TVA Section 26a review    X NPDES X  
 Aquatic Resource Alteration Permit X   
 Class V Injection Wells    

13. Location coordinated with local officials X 
14. Railroad Crossings X 
15. Hazardous Material Site     X 
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TABLE 9.  TENNESSEE DEPARTMENT OF TRANSPORTATION 
DESIGN CRITERIA FOR LOCATION AND DESIGN PHASE 

  
ROUTE  WALNUT GROVE ALTERNATE N/A SECTION 1 
REGION 4 COUNTY SHELBY PROJECT NO.  
  
LOCATION:    FROM: WOLF RIVER BRIDGE (STA. 100+00) 
TO: SYCAMORE VIEW ROAD INTERCHANGE (144+00) 
 
2006 ADT  53,390 
  
2026 ADT  96,110 
  
PERCENT TRUCKS 3(ADT), 2(DHV) 
  
DHV (2026) 9,611 
  
FUNCTIONAL CLASSIFICATION URBAN MAJOR ARTERIAL 
  
MINIMUM DESIGN SPEED 60 MPH 
  
ACCESS CONTROL FULL ACCESS CONTROL 
  
MAXIMUM DEGREE OF CURVATURE 3045’ @ MAX 0.08 SE (Rmin=1528’) 
  
MAXIMUM GRADE 6% 
  
MINIMUM STOPPING SIGHT DISTANCE 525-650 
  
SURFACE WIDTH 2@36’/48’ 
  
NUMBER OF LANES 8 (6 BASIC LANES & 2 AUX) 
  
USEABLE SHOULDER WIDTH 2@12’ WITH 10’ STABILIZED 
  
MEDIAN WIDTH 72’ DEPRESSED 
  
MINIMUM RIGHT-OF-WAY 250’ * 
  
SIGNALIZATION SIGNAL CONTROLLED GRADE SEPARATED 

INTERSECTION 
 WALNUT GROVE PARKWAY IS MAINLINE 
 SYCAMORE VIEW RD SIGNAL CONTROLLED 
 

REMARKS: * EASEMENTS MAY BE REQUIRED OUTSIDE RIGHT-OF-WAY. 
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TABLE 10.  TENNESSEE DEPARTMENT OF TRANSPORTATION 

DESIGN CRITERIA FOR LOCATION AND DESIGN PHASE 
  
ROUTE  WALNUT GROVE ALTERNATE N/A SECTION 2 
REGION 4 COUNTY SHELBY PROJECT NO.  
  
LOCATION:    FROM: SYCAMORE VIEW RD GRADE SEPARATION (STA. 144+00) 
TO: KIRBY-WHITTEN PARKWAY GRADE SEPARATION (STA. 192+00) 
 
2006 ADT  51,660 
  
2026 ADT  92,990 
  
PERCENT TRUCKS 3(ADT), 2(DHV) 
  
DHV (2026) 9,299 
  
FUNCTIONAL CLASSIFICATION URBAN MAJOR ARTERIAL 
  
MINIMUM DESIGN SPEED 60 MPH 
  
ACCESS CONTROL FULL ACCESS CONTROL 
  
MAXIMUM DEGREE OF CURVATURE 3045’ @ MAX 0.08 SE (Rmin=1528’) 
  
MAXIMUM GRADE 6% 
  
MINIMUM STOPPING SIGHT DISTANCE 525-650 
  
SURFACE WIDTH 2@36’/48’  
  
NUMBER OF LANES 8 (6 BASIC LANES & 2 AUX) 
  
USEABLE SHOULDER WIDTH 2@12’ WITH 10’ STABILIZED 
  
MEDIAN WIDTH 72’ DEPRESSED 
  
MINIMUM RIGHT-OF-WAY 250’ * 
  
SIGNALIZATION SIGNAL CONTROLLED GRADE SEPARATED 

INTERSECTION 
 WALNUT GROVE PARKWAY IS MAINLINE 
 KIRBY-WHITTEN RD SIGNAL CONTROLLED 
 
REMARKS: * EASEMENTS MAY BE REQUIRED OUTSIDE RIGHT-OF-WAY. 
  
  
  
  

  



 
TABLE 11.  TENNESSEE DEPARTMENT OF TRANSPORTATION 

DESIGN CRITERIA FOR LOCATION AND DESIGN PHASE 
  
ROUTE  WALNUT GROVE ALTERNATE N/A SECTION 3 
REGION 4 COUNTY SHELBY PROJECT NO.  
  
LOCATION:    FROM: KIRBY-WHITTEN RD GRADE SEPARATION (STA. 192+00)  
TO: APPLING ROAD GRADE SEPARATION (STA. 236+00) 
 
2006 ADT  36,510 
  
2026 ADT  65,720 
  
PERCENT TRUCKS 4(ADT), 2(DHV) 
  
DHV (2026) 6,572 
  
FUNCTIONAL CLASSIFICATION URBAN MAJOR ARTERIAL 
  
MINIMUM DESIGN SPEED 60 MPH 
  
ACCESS CONTROL FULL ACESS CONTROL 
  
MAXIMUM DEGREE OF CURVATURE 3045’ @ MAX 0.08 SE (Rmin=1528’) 
  
MAXIMUM GRADE 6% 
  
MINIMUM STOPPING SIGHT DISTANCE 525-650 
  
SURFACE WIDTH 2@36’/48’ 
  
NUMBER OF LANES 8 (6 BASIC LANES & 2 AUX) 
  
USEABLE SHOULDER WIDTH 2@12’ WITH 10’ STABILIZED 
  
MEDIAN WIDTH 72’ DEPRESSED 
  
MINIMUM RIGHT-OF-WAY 250’ * 
  
SIGNALIZATION SIGNAL CONTROLLED GRADE SEPARATED 

INTERSECTION 
 WALNUT GROVE PARKWAY IS MAINLINE 
 APPLING RD SIGNAL CONTROLLED 
 
REMARKS: * EASEMENTS MAY BE REQUIRED OUTSIDE RIGHT-OF-WAY. 
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TABLE 12.  TENNESSEE DEPARTMENT OF TRANSPORTATION 

DESIGN CRITERIA FOR LOCATION AND DESIGN PHASE 
  
ROUTE  WALNUT GROVE ALTERNATE N/A SECTION 4 
REGION 4 COUNTY SHELBY PROJECT NO.  
  
LOCATION:    FROM: APPLING ROAD GRADE SEPARATION (STA. 236+00) 
TO: GERMANTOWN PARKWAY GRADE SEPARATION TIE-IN (STA. 328+00) 
 
2006 ADT  28,870 
  
2026 ADT  51,960 
  
PERCENT TRUCKS 4(ADT), 2(DHV) 
  
DHV (2026) 6,572 
  
FUNCTIONAL CLASSIFICATION URBAN MAJOR ARTERIAL 
  
MINIMUM DESIGN SPEED 60 MPH 
  
ACCESS CONTROL FULL 
  
MAXIMUM DEGREE OF CURVATURE 3045’ @ MAX 0.08 SE (Rmin=1528’) 
  
MAXIMUM GRADE 6% 
  
MINIMUM STOPPING SIGHT DISTANCE 525-650 
  
SURFACE WIDTH 2@36’  
  
NUMBER OF LANES 6  
  
USEABLE SHOULDER WIDTH 2@12’ WITH 10’ STABILIZED 
  
MEDIAN WIDTH 72’ DEPRESSED 
  
MINIMUM RIGHT-OF-WAY 250’ * 
  
SIGNALIZATION EXISTING SIGNAL CONTROLLED GRADE 

SEPARATED INTERSECTION 
 WALNUT GROVE  
 GERMANTOWN PKWY SIGNAL 

CONTROLLED 
 
REMARKS: * EASEMENTS WILL BE REQUIRED OUTSIDE RIGHT-OF-WAY. 
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TABLE 13.  TENNESSEE DEPARTMENT OF TRANSPORTATION 
DESIGN CRITERIA FOR LOCATION AND DESIGN PHASE 

  
ROUTE  SYCAMORE VIEW 

ROAD 
ALTERNATE N/A SECTION ALL 

REGION 4 COUNTY SHELBY PROJECT NO.  
  
LOCATION:    FROM: 325’ south of Longline Road 
TO: Interchange @ STA. 130+00 Walnut Grove Road 
 
2006 ADT  5,650 
  
2026 ADT  10,170 
  
PERCENT TRUCKS 4(ADT), 2(DHV) 
  
DHV (2026) 1,017 
  
FUNCTIONAL CLASSIFICATION Urban  Collector 
  
MINIMUM DESIGN SPEED 40 MPH 
  
ACCESS CONTROL NONE 
  
MAXIMUM DEGREE OF CURVATURE                                         10�   /(0.4 SE) 
  
MAXIMUM GRADE 8% 
  
MINIMUM STOPPING SIGHT DISTANCE 275’-325’ 
  
SURFACE WIDTH 2@36’ 
  
NUMBER OF LANES 6 
  
USEABLE SHOULDER WIDTH 2@10’ Paved (incl. Curb & gutter) 
  
MEDIAN WIDTH NA 
  
MINIMUM RIGHT-OF-WAY 114’ 
  
SIGNALIZATION Signal at Single Point Interchange with  
 Walnut Grove 
  
 
REMARKS: * EASEMENTS WILL BE REQUIRED OUTSIDE RIGHT-OF-WAY. 
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TABLE 14.  TENNESSEE DEPARTMENT OF TRANSPORTATION 
DESIGN CRITERIA FOR LOCATION AND DESIGN PHASE 

  
ROUTE  RALEIGH-LaGRANGE ALTERNATE N/A SECTION ALL 
REGION 4 COUNTY SHELBY PROJECT NO.  
  
LOCATION:    FROM: Appling Road Tie-In to Walnut Grove Parkway 
TO: CSX Railroad Tracks @ Mullins Station Road 
 
2006 ADT  10,470 
  
2026 ADT  18,850 
  
PERCENT TRUCKS 4(ADT), 2(DHV) 
  
DHV (2026) 1,885 
  
FUNCTIONAL CLASSIFICATION Urban Collector 
  
MINIMUM DESIGN SPEED 40 MPH 
  
ACCESS CONTROL None 
  
MAXIMUM DEGREE OF CURVATURE 10�  /(0.4 SE) 
  
MAXIMUM GRADE 8% 
  
MINIMUM STOPPING SIGHT DISTANCE 275’-325’ 
  
SURFACE WIDTH 2@36’ 
  
NUMBER OF LANES 6 
  
USEABLE SHOULDER WIDTH 8’ Paved (Incl. Curb & gutter) 
  
MEDIAN WIDTH NA 
  
MINIMUM RIGHT-OF-WAY 108’ 
  
SIGNALIZATION             Appling @ Walnut Grove Interchange 
   
  
 
REMARKS: * EASEMENTS WILL BE REQUIRED OUTSIDE RIGHT-OF-WAY. 
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TABLE 15.  COST DATA SHEET 

WALNUT GROVE PARKWAY SECTION 1  
Walnut Grove Parkway from the Wolf River Bridge (STA. 100+00) to the intersection with Sycamore 

View Road (STA. 144+00) 
 
PROJECT:  Walnut Grove Parkway  
   
   
LENGTH: 0.83 Miles   
   
Right-of-Way   
     Land Improvements, and Damages  $ 153,850 
     Incidentals $ 0 
     Relocation Payments $ 0 

(0 Residences)   
(0 Businesses)   

 (0 Non-Profits)   
          Total Right-of-Way Cost $ 153,850 
   
Utility Relocation   
      Reimbursable $ 60,000 
      Non-Reimbursable $ 240,000 
          Total Adjustment Cost $ 300,000 
   
Construction   
     Clear and Grubbing $ 25,000 
     Earthwork $ 765,000 
     Pavement Removal $ 10,000 
     Drainage (Includes Erosion Control) $ 180,000 
     Structures $ 2,925,000 
     Railroad Crossing or Separation $ 0 
     Paving $ 1,800,000 
     Retaining Walls $ 0 
     Maintenance of Traffic $ 37,000 
     Topsoil $ 30,000 
     Seeding $ 20,000 
     Sodding $ 15,000 
     Signing $ 75,000 
     Lighting $ 0 
     Signalization $ 100,000 
     Fence $ 0 
     Guardrail $ 80,000 
     Rip Rap or Slope Protection $ 20,000 
     Other Construction Items (10%) $ 314,000 
     Mobilization $ 311,000 
          10% Eng. and Const. $ 640,000 

   
          Total Construction Cost $ 7,347,000 
   
Preliminary Engineering    (10%) $ 640,000 
TOTAL COST $ 8,440,850 
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TABLE 16.  COST DATA SHEET 

WALNUT GROVE PARKWAY SECTION 2  
Walnut Grove Parkway from Sycamore View Road Intersection (STA. 144+00) to Kirby-Whitten Parkway 

Intersection (STA. 192+00) 
 
PROJECT:  Walnut Grove Parkway  
   
   
LENGTH: 0.91 Miles   
   
Right-of-Way   
     Land Improvements, and Damages   $ 182,900 
     Incidentals $ 0 
     Relocation Payments $ 0 

(0 Residences)   
(0 Businesses)   

 (0 Non-Profits)   
          Total Right-of-Way Cost $ 182,900 
   
Utility Relocation   
      Reimbursable $ 39,000 
      Non-Reimbursable $ 240,000 
          Total Adjustment Cost $ 279,000 
   
Construction   
     Clear and Grubbing $ 28,000 
     Earthwork $ 835,000 
     Pavement Removal $ 15,000 
     Drainage (Includes Erosion Control) $ 195,000 
     Structures $ 1,746,000 
     Railroad Crossing or Separation $ 10,000 
     Paving $ 1,298,000 
     Retaining Walls $ 0 
     Maintenance of Traffic $ 40,000 
     Topsoil $ 50,000 
     Seeding $ 35,000 
     Sodding $ 50,000 
     Signing $ 75,000 
     Lighting $ 0 
     Signalization $ 100,000 
     Fence $ 0 
     Guardrail $ 80,000 
     Rip Rap or Slope Protection $ 20,000 
     Other Construction Items (10%) $ 281,000 
     Mobilization $ 244,000 
          10% Eng. and Const. $ 486,000 

   
          Total Construction Cost $ 5,588,000 
   
Preliminary Engineering    (10%) $ 486,000 
TOTAL COST $ 6,535,900 
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TABLE 17.  COST DATA SHEET 
WALNUT GROVE PARKWAY SECTION 3  

Walnut Grove Pkwy from Kirby-Whitten Interchange (STA. 192+00) to the Appling Inter. (STA. 236+00) 
 
PROJECT:  Walnut Grove Parkway  
   
   
LENGTH: 0.83 Miles   
   
Right-of-Way   
     Land Improvements, and Damages   $ 154,800 
     Incidentals $ 0 
     Relocation Payments $ 0 

(0 Residences)   
(0 Businesses)   

 (0 Non-Profits)   
          Total Right-of-Way Cost $ 154,800 
   
Utility Relocation   
      Reimbursable $ 201,000 
      Non-Reimbursable $ 201,000 
          Total Adjustment Cost $ 402,000 
   
Construction   
     Clear and Grubbing $ 25,000 
     Earthwork $ 765,000 
     Pavement Removal $ 10,000 
     Drainage (Includes Erosion Control) $ 180,000 
     Structures $ 2,880,000 
     Railroad Crossing or Separation $ 10,000 
     Paving $ 1,200,000 
     Retaining Walls $ 0 
     Maintenance of Traffic $ 37,000 
     Topsoil $ 50,000 
     Seeding $ 35,000 
     Sodding $ 50,000 
     Signing $ 75,000 
     Lighting $ 0 
     Signalization $ 100,000 
     Fence $ 0 
     Guardrail $ 80,000 
     Rip Rap or Slope Protection $ 20,000 
     Other Construction Items (10%) $ 262,000 
     Mobilization $ 284,000 
          10% Eng. and Const. $ 578,000 

   
          Total Construction Cost $ 6,641,000 
   
Preliminary Engineering    (10%) $ 578,000 
TOTAL COST $ 7,775,800 
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TABLE 18.  COST DATA SHEET 
WALNUT GROVE PARKWAY SECTION 4  

Walnut Grove Parkway from the Appling Interchange (STA. 236+00) to Germantown Parkway Grade 
Separation Tie-In (STA. 328+00) 

 
PROJECT:  Walnut Grove Parkway  
   
   
LENGTH: 1.74 Miles   
   
Right-of-Way   
     Land Improvements, and Damages   $ 261,750 
     Incidentals``` $ 0 
     Relocation Payments $ 0 

(0 Residences)   
(0 Businesses)   

 (0 Non-Profits)   
          Total Right-of-Way Cost $ 261,750 
   
Utility Relocation   
      Reimbursable $ 80,000 
      Non-Reimbursable $ 497,000 
          Total Adjustment Cost $ 577,000 
  
Construction   
     Clear and Grubbing $ 54,000 
     Earthwork $ 1,150,000 
     Pavement Removal $ 20,000 
     Drainage (Includes Erosion Control) $ 405,000 
     Structures $ 0 
     Railroad Crossing or Separation $ 0 
     Paving $ 2,600,000 
     Retaining Walls $ 0 
     Maintenance of Traffic $ 85,000 
     Topsoil $ 50,000 
     Seeding $ 35,000 
     Sodding $ 50,000 
     Signing $ 150,000 
     Lighting $ 0 
     Signalization $ 0 
     Fence $ 0 
     Guardrail $ 120,000 
     Rip Rap or Slope Protection $ 40,000 
     Other Construction Items (10%) $ 472,000 
     Mobilization $ 260,000 
          10% Eng. and Const. $ 523,000 

   
          Total Construction Cost $ 6,014,000 
   
Preliminary Engineering    (10%) $ 523,000 
TOTAL COST $ 7,375,750 
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TABLE 19.  COST DATA SHEET 
SYCAMORE VIEW ROAD 

 
 
PROJECT:   1.6 mile new Alignment and Extension from 325’ south of Longline 

Road to Walnut Grove Pkwy Interchange (STA. 130+00).  
Interchange Estimates included in Walnut Grove Parkway Section 

 

   
   
LENGTH: 1.6 Miles   
   
Right-of-Way   
     Land Improvements, and Damages   $ 286,500 
     Incidentals $ 0 
     Relocation Payments $ 0 

(0 Residences)   
(0 Businesses)   

 (0 Non-Profits)   
          Total Right-of-Way Cost $ 286,500 
   
Utility Relocation   
      Reimbursable $ 53,000 
      Non-Reimbursable $ 210,000 
          Total Adjustment Cost $ 263,000 
   
Construction   
     Clear and Grubbing $ 13,000 
     Earthwork $ 1,118,000 
     Pavement Removal $ 17,000 
     Drainage (Includes Erosion Control) $ 620,000 
     Structures $ 0 
     Railroad Crossing or Separation $ 10,000 
     Paving $ 2,925,000 
     Retaining Walls $ 0 
     Maintenance of Traffic $ 100,000 
     Topsoil $ 15,000 
     Seeding $ 10,000 
     Sodding $ 110,000 
     Signing $ 25,000 
     Lighting $ 0 
     Signalization $ 0 
     Fence $ 0 
     Guardrail $ 0 
     Rip Rap or Slope Protection $ 0 
     Other Construction Items (10%) $ 496,000 
     Mobilization $ 270,000 
          10% Eng. and Const. $ 546,000 

   
          Total Construction Cost $ 6,275,000 
   
Preliminary Engineering    (10%) $ 546,000 
TOTAL COST $ 7,370,500 
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TABLE 20.  COST DATA SHEET 
RALEIGH LaGRANGE ROAD 

 
 
PROJECT:   From Appling Extension by Others to CSX Railroad Crossing and 

Mullins Station Road (STA. 315+00) 
 

   
   
LENGTH: 0.84 Miles   
   
Right-of-Way   
     Land Improvements, and Damages   $ 108,900 
     Incidentals $ 0 
     Relocation Payments $ 0 

(0 Residences)   
(0 Businesses)   

 (0 Non-Profits)   
          Total Right-of-Way Cost $ 108,900 
   
Utility Relocation   
      Reimbursable $ 20,000 
      Non-Reimbursable $ 100,000 
          Total Adjustment Cost $ 120,000 
   
Construction   
     Clear and Grubbing $ 7,000 
     Earthwork $ 548,000 
     Pavement Removal $ 10,000 
     Drainage (Includes Erosion Control) $ 310,000 
     Structures $ 0 
     Railroad Crossing or Separation $ 10,000 
     Paving $ 1,448,000 
     Retaining Walls $ 0 
     Maintenance of Traffic $ 50,000 
     Topsoil $ 20,000 
     Seeding $ 20,000 
     Sodding $ 50,000 
     Signing $ 20,000 
     Lighting $ 0 
     Signalization $ 0 
     Fence $ 0 
     Guardrail $ 0 
     Rip Rap or Slope Protection $ 0 
     Other Construction Items (10%) $ 249,000 
     Mobilization $ 141,000 
          10% Eng. and Const. $ 274,000 

   
          Total Construction Cost $ 3,157,000 
   
Preliminary Engineering    (10%) $ 274,000 
TOTAL COST $ 3,659,900 
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TABLE 21.  COST DATA SHEET 

TOTAL PROJECT (PROPOSED ROUTE) 
 

 
PROJECT:   WOLF RIVER BRIDGE TO GERMANTOWN PKWY TIE-IN  
APPLING RD AND SYCAMORE VIEW ROAD RECONSTRUCTIONS   
   
LENGTH: 6.81   
   
Right-of-Way   
     Land Improvements, and Damages $ 810,700 
     Incidentals $ 0 
     Relocation Payments $ 0 

(0 Residences)   
 (0 Businesses)   

  (0 Non-Profits)   
          Total Right-of-Way Cost $ 810,7001 
   
Utility Relocation   
      Reimbursable $ 610,000 
      Non-Reimbursable $ 1,331,000 
          Total Adjustment Cost $ 1,941,000 
   
Construction   
     Clear and Grubbing $ 152,000 
     Earthwork $ 5,181,000 
     Pavement Removal $ 82,000 
     Drainage (Includes Erosion Control) $ 1,890,000 
     Structures $ 7,551,000 
     Railroad Crossing or Separation $ 40,000 
     Paving $ 11,271,000 
     Retaining Walls $ 0 
     Maintenance of Traffic $ 349,000 
     Topsoil $ 215,000 
     Seeding $ 155,000 
     Sodding $ 325,000 
     Signing $ 420,000 
     Lighting $ 0 
     Signalization $ 300,000 
     Fence $ 0 
     Guardrail $ 360,000 
     Rip Rap or Slope Protection $ 100,000 
     Other Construction Items (10%) $ 2,074,000 
     Mobilization $ 1,510,000 
          10% Eng. and Const. $ 3,047,000 

   
          Total Construction Cost $ 35,022,000 
   
Preliminary Engineering    (10%) $ 3,047,000 
TOTAL COST $ 40,820,7001 
 
Note: 
 
1.  Includes reduction of $338,000 for return of existing ROW to County. 
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BASIC FREEWAY SECTIONS 



Walnut Grove Road APR
Basic Freeway Sections Summary Report

Segment S(in) 1 2 3 4 S(out)

ADT 111480 96110 92990 62720 51960 48980
DHV 11148 9611 9299 6272 5196 4898
DD 6689 5767 5579 3763 3118 2939
HCS FILE Sin.hcf S1.hcf S2.hcf S3.hcf S4.hcf Sout.hcf
# of Lanes 4 3 3 3 3 2
LOS D E E C C D

Density      pc/mi/ln 32.6 40.9 38.6 24.8 20.6 27.6

Speed Avg. for 
Passenger Car 58.5 57.0 54.4 57.0 57.0 60.0

Flow Rates       pc/h/ln 1886.0 2168.0 2097.0 1415.0 1172.0 1657.0

Variation
HCS FILE S1b.hcf S2b.hcf S3b.hcf
# of Lanes 4 4 4
LOS D D C

Density      pc/mi/ln 27.8 26.9 18.1
Speed Avg. for 
Passenger Car 58.5 58.5 58.5

Flow Rates       pc/h/ln 1626 1573 1061

Section 1 Wolf River-Sycamore Section 3 Kirby/Whitten-Appling
Section 2 Sycamore-Kirvy/Whitten Section 4 Appling-Germantown Pkwy
7/12/02 summary.xls



Walnut Grove Parkway
ADT

Sensitivity Analysis

Basic Freeway Sections Planning Estimates

Section Name 2026 2024 2022 2020 2018 2016 2014 2012 2010

Wolf River Bridge to Sycamore 
View Road 96110 90624 85451 80573 75974 71637 67548 63692 60057

Sycamore View Road to Kirby 
Whitten Pkwy 92990 87682 82677 77958 73508 69312 65355 61625 58107

Kirby-Whitten Pkwy to Appling 
Road 62720 59140 55764 52581 49580 46750 44081 41565 39192

Apppling Road to Germantown 
Pkwy 51960 48994 46197 43560 41074 38729 36519 34434 32469

8-Lane 6-Lane 4-Lane
A 76800 57600 38400
B 82600 61900 41300
C 86400 64800 42000
D 92200 69100 46100
E 96000 72000 48000

Est. Max Daily Vol. for Each Peak-Hour 
LOS



                                                                                
                HCS2000:  Basic Freeway Segments Release 4.1a                   
                                                                                
Brad Winkler                                                                    
Parsons Brinckerhoff                                                            
                                                                                
                                                                                
                                                                                
Phone:  615-340-9184                        Fax:  615-327                       
E-mail:  winkler@pbworld.com                                                    
                                                                                
_________________________Operational 
Analysis__________________________________ 
                                                                                
Analyst:                Brad S. Winkler                                         
Agency or Company:      Parsons Brinckerhoff                                    
Date Performed:         1/28/02                                                 
Analysis Time Period:   DHV                                                     
Freeway/Direction:      East and West Peaks                                     
From/To:                I-240 to Humphries Blvd                                 
Jurisdiction:           Shelby County                                           
Analysis Year:          2026                                                    
Description:  Walnut Grove Road Relocated APR                                   
                                                                                
_________________________Flow Inputs and 
Adjustments___________________________ 
                                                                                
Volume, V                                   6689           veh/h                
Peak-hour factor, PHF                       0.90                                
Peak 15-min volume, v15                     1858           v                    
Trucks and buses                            3              %                    
Recreational vehicles                       0              %                    
Terrain type:                               Level                               
    Grade                                   0.00           %                    
    Segment length                          0.00           mi                   
Trucks and buses PCE, ET                    1.5                                 
Recreational vehicle PCE, ER                1.2                                 
Heavy vehicle adjustment, fHV               0.985                               
Driver population factor, vp                1.00                                
Flow rate, vp                               1886           pc/h/ln              
                                                                                
_________________________Speed Inputs and 
Adjustments__________________________ 
                                                                                
Lane width                                  12.0           ft                   
Right-shoulder lateral clearance            6.0            ft                   
Interchange density                         0.50           
interchange/mi       
Number of lanes, N                          4                                   
Free-flow speed:                            Ideal                               
     FFS or BFFS                            60.0           mi/h                 
Lane width adjustment, fLW                  0.0*           mi/h                 
Lateral clearance adjustment, fLC           0.0            mi/h                 
Interchange density adjustment, fID         0.0            mi/h                 
Number of lanes adjustment, fN              1.5            mi/h                 
Free-flow speed, FFS                        58.5           mi/h                 
                                            Urban Freeway                       



                                                                                
_________________________LOS and Performance 
Measures__________________________ 
                                                                                
Flow rate, vp                               1886           pc/h/ln              
Free-flow speed, FFS                        58.5           mi/h                 
Average passenger-car speed, S              57.9           mi/h                 
Number of lanes, N                          4                                   
Density, D                                  32.6           pc/mi/ln             
Level of service, LOS                       D                                   
                                                                                
  Overall results are not computed when free-flow speed is less than 55 
mph.    
                                                                                
                                                                                
                                                                                
 



                HCS2000:  Basic Freeway Segments Release 4.1a                   
                                                                                
Brad Winkler                                                                    
Parsons Brinckerhoff                                                            
                                                                                
                                                                                
                                                                                
Phone:  615-340-9184                        Fax:  615-327                       
E-mail:  winkler@pbworld.com                                                    
                                                                                
_________________________Operational 
Analysis__________________________________ 
                                                                                
Analyst:                Brad S. Winkler                                         
Agency or Company:      Parsons Brinckerhoff                                    
Date Performed:         1/28/01                                                 
Analysis Time Period:   DHV                                                     
Freeway/Direction:      East and West Peaks                                     
From/To:                Humphries Blvd to Sycamore                              
Jurisdiction:           Shelby County                                           
Analysis Year:          2026                                                    
Description:  Walnut Grove Road Relocated APR                                   
                                                                                
_________________________Flow Inputs and 
Adjustments___________________________ 
                                                                                
Volume, V                                   5767           veh/h                
Peak-hour factor, PHF                       0.90                                
Peak 15-min volume, v15                     1602           v                    
Trucks and buses                            3              %                    
Recreational vehicles                       0              %                    
Terrain type:                               Level                               
    Grade                                   0.00           %                    
    Segment length                          0.00           mi                   
Trucks and buses PCE, ET                    1.5                                 
Recreational vehicle PCE, ER                1.2                                 
Heavy vehicle adjustment, fHV               0.985                               
Driver population factor, vp                1.00                                
Flow rate, vp                               2168           pc/h/ln              
                                                                                
_________________________Speed Inputs and 
Adjustments__________________________ 
                                                                                
Lane width                                  12.0           ft                   
Right-shoulder lateral clearance            6.0            ft                   
Interchange density                         0.50           
interchange/mi       
Number of lanes, N                          3                                   
Free-flow speed:                            Ideal                               
     FFS or BFFS                            60.0           mi/h                 
Lane width adjustment, fLW                  0.0*           mi/h                 
Lateral clearance adjustment, fLC           0.0            mi/h                 
Interchange density adjustment, fID         0.0            mi/h                 
Number of lanes adjustment, fN              3.0            mi/h                 
Free-flow speed, FFS                        57.0           mi/h                 
                                            Urban Freeway                       
                                                                                



_________________________LOS and Performance 
Measures__________________________ 
                                                                                
Flow rate, vp                               2168           pc/h/ln              
Free-flow speed, FFS                        57.0           mi/h                 
Average passenger-car speed, S              53.0           mi/h                 
Number of lanes, N                          3                                   
Density, D                                  40.9           pc/mi/ln             
Level of service, LOS                       E                                   
                                                                                
  Overall results are not computed when free-flow speed is less than 55 
mph.    
 



                                                                                
                HCS2000:  Basic Freeway Segments Release 4.1a                   
                                                                                
Brad Winkler                                                                    
Parsons Brinckerhoff                                                            
                                                                                
                                                                                
                                                                                
Phone:  615-340-9184                        Fax:  615-327                       
E-mail:  winkler@pbworld.com                                                    
                                                                                
_________________________Operational 
Analysis__________________________________ 
                                                                                
Analyst:                Brad S. Winkler                                         
Agency or Company:      Parsons Brinckerhoff                                    
Date Performed:         1/28/02                                                 
Analysis Time Period:   DHV                                                     
Freeway/Direction:      East and West Peaks                                     
From/To:                Humphries Blvd to Sycamore                              
Jurisdiction:           Shelby County                                           
Analysis Year:          2026                                                    
Description:  Walnut Grove Road Relocated APR                                   
                                                                                
_________________________Flow Inputs and 
Adjustments___________________________ 
                                                                                
Volume, V                                   5767           veh/h                
Peak-hour factor, PHF                       0.90                                
Peak 15-min volume, v15                     1602           v                    
Trucks and buses                            3              %                    
Recreational vehicles                       0              %                    
Terrain type:                               Level                               
    Grade                                   0.00           %                    
    Segment length                          0.00           mi                   
Trucks and buses PCE, ET                    1.5                                 
Recreational vehicle PCE, ER                1.2                                 
Heavy vehicle adjustment, fHV               0.985                               
Driver population factor, vp                1.00                                
Flow rate, vp                               1626           pc/h/ln              
                                                                                
_________________________Speed Inputs and 
Adjustments__________________________ 
                                                                                
Lane width                                  12.0           ft                   
Right-shoulder lateral clearance            6.0            ft                   
Interchange density                         0.50           
interchange/mi       
Number of lanes, N                          4                                   
Free-flow speed:                            Ideal                               
     FFS or BFFS                            60.0           mi/h                 
Lane width adjustment, fLW                  0.0*           mi/h                 
Lateral clearance adjustment, fLC           0.0            mi/h                 
Interchange density adjustment, fID         0.0            mi/h                 
Number of lanes adjustment, fN              1.5            mi/h                 
Free-flow speed, FFS                        58.5           mi/h                 
                                            Urban Freeway                       



                                                                                
_________________________LOS and Performance 
Measures__________________________ 
                                                                                
Flow rate, vp                               1626           pc/h/ln              
Free-flow speed, FFS                        58.5           mi/h                 
Average passenger-car speed, S              58.5           mi/h                 
Number of lanes, N                          4                                   
Density, D                                  27.8           pc/mi/ln             
Level of service, LOS                       D                                   
                                                                                
  Overall results are not computed when free-flow speed is less than 55 
mph.    
 
                                                                                
 



                HCS2000:  Basic Freeway Segments Release 4.1a                   
                                                                                
Brad Winkler                                                                    
Parsons Brinckerhoff                                                            
                                                                                
                                                                                
                                                                                
Phone:  615-340-9184                        Fax:  615-327                       
E-mail:  winkler@pbworld.com                                                    
                                                                                
_________________________Operational 
Analysis__________________________________ 
                                                                                
Analyst:                Brad S. Winkler                                         
Agency or Company:      Parsons Brinckerhoff                                    
Date Performed:         1/28/02                                                 
Analysis Time Period:   DHV                                                     
Freeway/Direction:      East and West Peaks                                     
From/To:                Sycamore to Whitten                                     
Jurisdiction:           Shelby County                                           
Analysis Year:          2026                                                    
Description:  Walnut Grove Road Relocated APR                                   
                                                                                
_________________________Flow Inputs and 
Adjustments___________________________ 
                                                                                
Volume, V                                   5579           veh/h                
Peak-hour factor, PHF                       0.90                                
Peak 15-min volume, v15                     1550           v                    
Trucks and buses                            3              %                    
Recreational vehicles                       0              %                    
Terrain type:                               Level                               
    Grade                                   0.00           %                    
    Segment length                          0.00           mi                   
Trucks and buses PCE, ET                    1.5                                 
Recreational vehicle PCE, ER                1.2                                 
Heavy vehicle adjustment, fHV               0.985                               
Driver population factor, vp                1.00                                
Flow rate, vp                               2097           pc/h/ln              
                                                                                
_________________________Speed Inputs and 
Adjustments__________________________ 
                                                                                
Lane width                                  12.0           ft                   
Right-shoulder lateral clearance            6.0            ft                   
Interchange density                         0.50           
interchange/mi       
Number of lanes, N                          3                                   
Free-flow speed:                            Ideal                               
     FFS or BFFS                            60.0           mi/h                 
Lane width adjustment, fLW                  0.0*           mi/h                 
Lateral clearance adjustment, fLC           0.0            mi/h                 
Interchange density adjustment, fID         0.0            mi/h                 
Number of lanes adjustment, fN              3.0            mi/h                 
Free-flow speed, FFS                        57.0           mi/h                 
                                            Urban Freeway                       
                                                                                



_________________________LOS and Performance 
Measures__________________________ 
                                                                                
Flow rate, vp                               2097           pc/h/ln              
Free-flow speed, FFS                        57.0           mi/h                 
Average passenger-car speed, S              54.4           mi/h                 
Number of lanes, N                          3                                   
Density, D                                  38.6           pc/mi/ln             
Level of service, LOS                       E                                   
                                                                                
  Overall results are not computed when free-flow speed is less than 55 
mph.    
                                                                                
                                                                                
                                                                                
 



                HCS2000:  Basic Freeway Segments Release 4.1a                   
                                                                                
Brad Winkler                                                                    
Parsons Brinckerhoff                                                            
                                                                                
                                                                                
                                                                                
Phone:  615-340-9184                        Fax:  615-327                       
E-mail:  winkler@pbworld.com                                                    
                                                                                
_________________________Operational 
Analysis__________________________________ 
                                                                                
Analyst:                Brad S. Winkler                                         
Agency or Company:      Parsons Brinckerhoff                                    
Date Performed:         1/28/02                                                 
Analysis Time Period:   DHV                                                     
Freeway/Direction:      East and West Peaks                                     
From/To:                Sycamore to Whitten                                     
Jurisdiction:           Shelby County                                           
Analysis Year:          2026                                                    
Description:  Walnut Grove Road Relocated APR                                   
                                                                                
_________________________Flow Inputs and 
Adjustments___________________________ 
                                                                                
Volume, V                                   5579           veh/h                
Peak-hour factor, PHF                       0.90                                
Peak 15-min volume, v15                     1550           v                    
Trucks and buses                            3              %                    
Recreational vehicles                       0              %                    
Terrain type:                               Level                               
    Grade                                   0.00           %                    
    Segment length                          0.00           mi                   
Trucks and buses PCE, ET                    1.5                                 
Recreational vehicle PCE, ER                1.2                                 
Heavy vehicle adjustment, fHV               0.985                               
Driver population factor, vp                1.00                                
Flow rate, vp                               1573           pc/h/ln              
                                                                                
_________________________Speed Inputs and 
Adjustments__________________________ 
                                                                                
Lane width                                  12.0           ft                   
Right-shoulder lateral clearance            6.0            ft                   
Interchange density                         0.50           
interchange/mi       
Number of lanes, N                          4                                   
Free-flow speed:                            Ideal                               
     FFS or BFFS                            60.0           mi/h                 
Lane width adjustment, fLW                  0.0*           mi/h                 
Lateral clearance adjustment, fLC           0.0            mi/h                 
Interchange density adjustment, fID         0.0            mi/h                 
Number of lanes adjustment, fN              1.5            mi/h                 
Free-flow speed, FFS                        58.5           mi/h                 
                                            Urban Freeway                       
                                                                                



_________________________LOS and Performance 
Measures__________________________ 
                                                                                
Flow rate, vp                               1573           pc/h/ln              
Free-flow speed, FFS                        58.5           mi/h                 
Average passenger-car speed, S              58.5           mi/h                 
Number of lanes, N                          4                                   
Density, D                                  26.9           pc/mi/ln             
Level of service, LOS                       D                                   
                                                                                
  Overall results are not computed when free-flow speed is less than 55 
mph.    
                                                                                
                                                                                
                                                                                
 



                HCS2000:  Basic Freeway Segments Release 4.1a                   
                                                                                
Brad Winkler                                                                    
Parsons Brinckerhoff                                                            
                                                                                
                                                                                
                                                                                
Phone:  615-340-9184                        Fax:  615-327                       
E-mail:  winkler@pbworld.com                                                    
                                                                                
_________________________Operational 
Analysis__________________________________ 
                                                                                
Analyst:                Brad S. Winkler                                         
Agency or Company:      Parsons Brinckerhoff                                    
Date Performed:         1/28/02                                                 
Analysis Time Period:   DHV                                                     
Freeway/Direction:      East and West Peaks                                     
From/To:                Whitten to Appling                                      
Jurisdiction:           Shelby County                                           
Analysis Year:          2026                                                    
Description:  Walnut Grove Road Relocated APR                                   
                                                                                
_________________________Flow Inputs and 
Adjustments___________________________ 
                                                                                
Volume, V                                   3763           veh/h                
Peak-hour factor, PHF                       0.90                                
Peak 15-min volume, v15                     1045           v                    
Trucks and buses                            3              %                    
Recreational vehicles                       0              %                    
Terrain type:                               Level                               
    Grade                                   0.00           %                    
    Segment length                          0.00           mi                   
Trucks and buses PCE, ET                    1.5                                 
Recreational vehicle PCE, ER                1.2                                 
Heavy vehicle adjustment, fHV               0.985                               
Driver population factor, vp                1.00                                
Flow rate, vp                               1415           pc/h/ln              
                                                                                
_________________________Speed Inputs and 
Adjustments__________________________ 
                                                                                
Lane width                                  12.0           ft                   
Right-shoulder lateral clearance            6.0            ft                   
Interchange density                         0.50           
interchange/mi       
Number of lanes, N                          3                                   
Free-flow speed:                            Ideal                               
     FFS or BFFS                            60.0           mi/h                 
Lane width adjustment, fLW                  0.0*           mi/h                 
Lateral clearance adjustment, fLC           0.0            mi/h                 
Interchange density adjustment, fID         0.0            mi/h                 
Number of lanes adjustment, fN              3.0            mi/h                 
Free-flow speed, FFS                        57.0           mi/h                 
                                            Urban Freeway                       
                                                                                



_________________________LOS and Performance 
Measures__________________________ 
                                                                                
Flow rate, vp                               1415           pc/h/ln              
Free-flow speed, FFS                        57.0           mi/h                 
Average passenger-car speed, S              57.0           mi/h                 
Number of lanes, N                          3                                   
Density, D                                  24.8           pc/mi/ln             
Level of service, LOS                       C                                   
                                                                                
  Overall results are not computed when free-flow speed is less than 55 
mph.    
                                                                                
                                                                                
                                                                                
 



                HCS2000:  Basic Freeway Segments Release 4.1a                   
                                                                                
Brad Winkler                                                                    
Parsons Brinckerhoff                                                            
                                                                                
                                                                                
                                                                                
Phone:  615-340-9184                        Fax:  615-327                       
E-mail:  winkler@pbworld.com                                                    
                                                                                
_________________________Operational 
Analysis__________________________________ 
                                                                                
Analyst:                Brad S. Winkler                                         
Agency or Company:      Parsons Brinckerhoff                                    
Date Performed:         1/28/02                                                 
Analysis Time Period:   DHV                                                     
Freeway/Direction:      East and West Peaks                                     
From/To:                Whitten to Appling                                      
Jurisdiction:           Shelby County                                           
Analysis Year:          2026                                                    
Description:  Walnut Grove Road Relocated APR                                   
                                                                                
_________________________Flow Inputs and 
Adjustments___________________________ 
                                                                                
Volume, V                                   3763           veh/h                
Peak-hour factor, PHF                       0.90                                
Peak 15-min volume, v15                     1045           v                    
Trucks and buses                            3              %                    
Recreational vehicles                       0              %                    
Terrain type:                               Level                               
    Grade                                   0.00           %                    
    Segment length                          0.00           mi                   
Trucks and buses PCE, ET                    1.5                                 
Recreational vehicle PCE, ER                1.2                                 
Heavy vehicle adjustment, fHV               0.985                               
Driver population factor, vp                1.00                                
Flow rate, vp                               1061           pc/h/ln              
                                                                                
_________________________Speed Inputs and 
Adjustments__________________________ 
                                                                                
Lane width                                  12.0           ft                   
Right-shoulder lateral clearance            6.0            ft                   
Interchange density                         0.50           
interchange/mi       
Number of lanes, N                          4                                   
Free-flow speed:                            Ideal                               
     FFS or BFFS                            60.0           mi/h                 
Lane width adjustment, fLW                  0.0*           mi/h                 
Lateral clearance adjustment, fLC           0.0            mi/h                 
Interchange density adjustment, fID         0.0            mi/h                 
Number of lanes adjustment, fN              1.5            mi/h                 
Free-flow speed, FFS                        58.5           mi/h                 
                                            Urban Freeway                       
                                                                                



_________________________LOS and Performance 
Measures__________________________ 
                                                                                
Flow rate, vp                               1061           pc/h/ln              
Free-flow speed, FFS                        58.5           mi/h                 
Average passenger-car speed, S              58.5           mi/h                 
Number of lanes, N                          4                                   
Density, D                                  18.1           pc/mi/ln             
Level of service, LOS                       C                                   
                                                                                
  Overall results are not computed when free-flow speed is less than 55 
mph.    
                                                                                
                                                                                
                                                                                
 



                HCS2000:  Basic Freeway Segments Release 4.1a                   
                                                                                
Brad Winkler                                                                    
Parsons Brinckerhoff                                                            
                                                                                
                                                                                
                                                                                
Phone:  615-340-9184                        Fax:  615-327                       
E-mail:  winkler@pbworld.com                                                    
                                                                                
_________________________Operational 
Analysis__________________________________ 
                                                                                
Analyst:                Brad S. Winkler                                         
Agency or Company:      Parsons Brinckerhoff                                    
Date Performed:         1/28/02                                                 
Analysis Time Period:   DHV                                                     
Freeway/Direction:      East and West Peaks                                     
From/To:                Appling to Germantown                                   
Jurisdiction:           Shelby County                                           
Analysis Year:          2026                                                    
Description:  Walnut Grove Road Relocated APR                                   
                                                                                
_________________________Flow Inputs and 
Adjustments___________________________ 
                                                                                
Volume, V                                   3118           veh/h                
Peak-hour factor, PHF                       0.90                                
Peak 15-min volume, v15                     866            v                    
Trucks and buses                            3              %                    
Recreational vehicles                       0              %                    
Terrain type:                               Level                               
    Grade                                   0.00           %                    
    Segment length                          0.00           mi                   
Trucks and buses PCE, ET                    1.5                                 
Recreational vehicle PCE, ER                1.2                                 
Heavy vehicle adjustment, fHV               0.985                               
Driver population factor, vp                1.00                                
Flow rate, vp                               1172           pc/h/ln              
                                                                                
_________________________Speed Inputs and 
Adjustments__________________________ 
                                                                                
Lane width                                  12.0           ft                   
Right-shoulder lateral clearance            6.0            ft                   
Interchange density                         0.50           
interchange/mi       
Number of lanes, N                          3                                   
Free-flow speed:                            Ideal                               
     FFS or BFFS                            60.0           mi/h                 
Lane width adjustment, fLW                  0.0*           mi/h                 
Lateral clearance adjustment, fLC           0.0            mi/h                 
Interchange density adjustment, fID         0.0            mi/h                 
Number of lanes adjustment, fN              3.0            mi/h                 
Free-flow speed, FFS                        57.0           mi/h                 
                                            Urban Freeway                       
                                                                                



_________________________LOS and Performance 
Measures__________________________ 
                                                                                
Flow rate, vp                               1172           pc/h/ln              
Free-flow speed, FFS                        57.0           mi/h                 
Average passenger-car speed, S              57.0           mi/h                 
Number of lanes, N                          3                                   
Density, D                                  20.6           pc/mi/ln             
Level of service, LOS                       C                                   
                                                                                
  Overall results are not computed when free-flow speed is less than 55 
mph.    
                                                                                
                                                                                
                                                                                
 



                HCS2000:  Basic Freeway Segments Release 4.1a                   
                                                                                
Brad Winkler                                                                    
Parsons Brinckerhoff                                                            
                                                                                
                                                                                
                                                                                
Phone:  615-340-9184                        Fax:  615-327                       
E-mail:  winkler@pbworld.com                                                    
                                                                                
_________________________Operational 
Analysis__________________________________ 
                                                                                
Analyst:                Brad S. Winkler                                         
Agency or Company:      Parsons Brinckerhoff                                    
Date Performed:         1/28/02                                                 
Analysis Time Period:   DHV                                                     
Freeway/Direction:      East and West Peaks                                     
From/To:                Germantown to out                                       
Jurisdiction:           Shelby County                                           
Analysis Year:          2026                                                    
Description:  Walnut Grove Road Relocated APR                                   
                                                                                
_________________________Flow Inputs and 
Adjustments___________________________ 
                                                                                
Volume, V                                   2939           veh/h                
Peak-hour factor, PHF                       0.90                                
Peak 15-min volume, v15                     816            v                    
Trucks and buses                            3              %                    
Recreational vehicles                       0              %                    
Terrain type:                               Level                               
    Grade                                   0.00           %                    
    Segment length                          0.00           mi                   
Trucks and buses PCE, ET                    1.5                                 
Recreational vehicle PCE, ER                1.2                                 
Heavy vehicle adjustment, fHV               0.985                               
Driver population factor, vp                1.00                                
Flow rate, vp                               1657           pc/h/ln              
                                                                                
_________________________Speed Inputs and 
Adjustments__________________________ 
                                                                                
Lane width                                  12.0           ft                   
Right-shoulder lateral clearance            6.0            ft                   
Interchange density                         0.50           
interchange/mi       
Number of lanes, N                          2                                   
Free-flow speed:                            Measured                            
     FFS or BFFS                            60.0           mi/h                 
Lane width adjustment, fLW                  0.0*           mi/h                 
Lateral clearance adjustment, fLC           0.0            mi/h                 
Interchange density adjustment, fID         0.0            mi/h                 
Number of lanes adjustment, fN              4.5            mi/h                 
Free-flow speed, FFS                        60.0           mi/h                 
                                            Urban Freeway                       
                                                                                



_________________________LOS and Performance 
Measures__________________________ 
                                                                                
Flow rate, vp                               1657           pc/h/ln              
Free-flow speed, FFS                        60.0           mi/h                 
Average passenger-car speed, S              60.0           mi/h                 
Number of lanes, N                          2                                   
Density, D                                  27.6           pc/mi/ln             
Level of service, LOS                       D                                   
                                                                                
  Overall results are not computed when free-flow speed is less than 55 
mph.    
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Walnut Grove Parkway 

2026 Ramp Diverge Analysis 
 
Location LOS D SR SO S HCS File 

       

Sycamore View EB C 24.7 52.0 59.7 54.5 sycamore_div_e 

Sycamore View WB D Ex. 25-4 52.0 60.1 54.8 sycamore_div_w 

Kirby-Whitten EB B 17.4 48.0 61.3 52.2 whitten_div_e 

Kirby-Whitten WB C 20.9 51.0 64.0 55.0 whitten_div_w 

Appling EB C 23.2 50.0 65.0 53.0 Appling_div_e 

Appling WB B 16.8 51.0 65.8 54.7 Appling_div_w 

Germantown EB C 25.5 51.0 65.8 54.2 Germantown_div_e 
 
D = Density, pc/mi/ln 
SR  = Speed on ramp at diverge location 
SO = Speed of mainline at diverge location 
HCS Files are included with supporting documents.  Extension is *.hcr 

 

2026 Ramp Merge Analysis 
 
Location LOS D SR SO S HCS File 

       

Sycamore View EB F 37.2 43.6 58.2 45.4 sycamore_merge_e 

Sycamore View WB C 26.3 54.0 51.7 53.0 sycamore_merge_w 

Kirby-Whitten EB C 22.5 55.3 58.1 55.9 whitten_merge_e 

Kirby-Whitten WB F 32.5 48.9 56.4 50.5 whitten_merge_w 

Appling EB B 14.6 56.7 57.8 57.0 Appling_merge_e 

Appling WB C 21.3 55.5 57.9 56.1 Appling_merge_w 

Germantown EB B 14.2 56.7 58.3 57.2 Germantown_merge_w 
 
D = Density, pc/mi/ln 
SR  = Speed on ramp at diverge location 
SO = Speed of mainline at diverge location 
HCS Files are included with supporting documents.  Extension is *.hcr 



                                                                                
HCS2000: Ramps and Ramp Junctions Release 4.1a          

Sycamore_merge_e 
                                                                                
Brad Winkler                                                                    
Parsons Brinckerhoff                                                            
1900 Church Street                                                              
Suite 203                                                                       
Nashville, TN 37203                                                             
Phone:  615-340-9184                       Fax:  615-327-8514                   
E-mail:  winkler@pbworld.com                                                    
                                                                                
_________________________________Merge Analysis________________________________ 
                                                                                
Analyst:                Brad Winkler                                            
Agency/Co.:             Parsons Brinckerhoff                                    
Date performed:         1/29/02                                                 
Analysis time period:   PM Peak                                                 
Freeway/dir or travel:  Walnut Grove North/East                                 
Junction:               Sycamore                                                
Jurisdiction:           Shelby County                                           
Analysis Year:          2026                                                    
Description:                                                                    
                                                                                
__________________________________Freeway Data_________________________________ 
                                                                                
Type of analysis                            Merge                               
Number of lanes in freeway                  3                                   
Free-flow speed on freeway                  60.0           mph                  
Volume on freeway                           5349           vph                  
                                                                                
__________________________________On Ramp Data_________________________________ 
                                                                                
Side of freeway                             Right                               
Number of lanes in ramp                     1                                   
Free-flow speed on ramp                     60.0           mph                  
Volume on ramp                              230            vph                  
Length of first accel/decel lane            1500           ft                   
Length of second accel/decel lane                          ft                   
                                                                                
_________________________Adjacent Ramp Data (if one exists)____________________ 
                                                                                
Does adjacent ramp exist?                   Yes                                 
Volume on adjacent Ramp                     2113           vph                  
Position of adjacent Ramp                   Downstream                          
Type of adjacent Ramp                       Off                                 
Distance to adjacent Ramp                   2200           ft                   
                                                                                
____________________Conversion to pc/h Under Base Conditions___________________ 
                                                                                
Junction Components                    Freeway     Ramp        Adjacent         
                                                               Ramp             
Volume, V (vph)                        5349        230         2113      vph    
Peak-hour factor, PHF                  0.90        0.90        0.90             
Peak 15-min volume, v15                1486        64          587       v      
Trucks and buses                       3           3           3         %      
Recreational vehicles                  0           0           0         %      



Terrain type:                          Level       Level       Level            
     Grade                                     %           %           %        
     Length                                    mi          mi          mi       
Trucks and buses PCE, ET               1.5         1.5         1.5              
Recreational vehicle PCE, ER           1.2         1.2         1.2              
Heavy vehicle adjustment, fHV          0.985       0.985       0.985            
Driver population factor, fP           1.00        1.00        1.00             
Flow rate, vp                          6032        259         2383      pcph   
                                                                                
_________________________Estimation of V12 Merge Areas_________________________ 
                                                                                
                  L  =    8822.66 (Equation 25-2 or 25-3)                       
                   EQ                                                           
                  P  =    0.833   Using Equation  3                             
                   FM                                                           
                  v  = v  (P  ) =  5027   pc/h                                  
                   12   F   FM                                                  
                                                                                
_______________________________Capacity Checks_________________________________ 
                                                                                
                           Actual        Maximum         LOS F?                 
     v                     6291          6900            No                     
      FO                                                                        
     v                     5286          4600            Yes                    
      R12                                                                       
                                                                                
_________________Level of Service Determination (if not F)_____________________ 
                                                                                
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   37.2    pc/mi/ln 
          R                   R           12            A                       
Level of service for ramp-freeway junction areas of influence  F                
                                                                                
_____________________________Speed Estimation__________________________________ 
                                                                                
Intermediate speed variable,                 M  = 0.911                         
                                              S                                 
Space mean speed in ramp influence area,     S  = 43.6    mph                   
                                              R                                 
Space mean speed in outer lanes,             S  = 58.2    mph                   
                                              0                                 
Space mean speed for all vehicles,           S  = 45.4    mph                   
_______________________________________________________________________________ 
                                                                                



                                                                                
                   HCS2000: Ramps and Ramp Junctions Release 4.1a               

Sycamore_merge_w 
Brad Winkler                                                                    
Parsons Brinckerhoff                                                            
1900 Church Street                                                              
Suite 203                                                                       
Nashville, TN 37203                                                             
Phone:  615-340-9184                       Fax:  615-327-8514                   
E-mail:  winkler@pbworld.com                                                    
                                                                                
_________________________________Merge Analysis________________________________ 
                                                                                
Analyst:                Brad Winkler                                            
Agency/Co.:             Parsons Brinckerhoff                                    
Date performed:         1/29/02                                                 
Analysis time period:   AM Peak                                                 
Freeway/dir or travel:  Walnut Grove West                                       
Junction:               Sycamore                                                
Jurisdiction:           Shelby County                                           
Analysis Year:          2026                                                    
Description:                                                                    
                                                                                
__________________________________Freeway Data_________________________________ 
                                                                                
Type of analysis                            Merge                               
Number of lanes in freeway                  3                                   
Free-flow speed on freeway                  60.0           mph                  
Volume on freeway                           5349           vph                  
                                                                                
__________________________________On Ramp Data_________________________________ 
                                                                                
Side of freeway                             Right                               
Number of lanes in ramp                     1                                   
Free-flow speed on ramp                     60.0           mph                  
Volume on ramp                              417            vph                  
Length of first accel/decel lane            1500           ft                   
Length of second accel/decel lane                          ft                   
                                                                                
_________________________Adjacent Ramp Data (if one exists)____________________ 
                                                                                
Does adjacent ramp exist?                   Yes                                 
Volume on adjacent Ramp                     230            vph                  
Position of adjacent Ramp                   Upstream                            
Type of adjacent Ramp                       Off                                 
Distance to adjacent Ramp                   2000           ft                   
                                                                                
____________________Conversion to pc/h Under Base Conditions___________________ 
                                                                                
Junction Components                    Freeway     Ramp        Adjacent         
                                                               Ramp             
Volume, V (vph)                        5349        417         230       vph    
Peak-hour factor, PHF                  0.90        0.90        0.90             
Peak 15-min volume, v15                1486        116         64        v      
Trucks and buses                       3           3           3         %      
Recreational vehicles                  0           0           0         %      
Terrain type:                          Level       Level       Level            



     Grade                                     %           %           %        
     Length                                    mi          mi          mi       
Trucks and buses PCE, ET               1.5         1.5         1.5              
Recreational vehicle PCE, ER           1.2         1.2         1.2              
Heavy vehicle adjustment, fHV          0.985       0.985       0.985            
Driver population factor, fP           1.00        1.00        1.00             
Flow rate, vp                          6032        470         259       pcph   
                                                                                
_________________________Estimation of V12 Merge Areas_________________________ 
                                                                                
                  L  =    2793.63 (Equation 25-2 or 25-3)                       
                   EQ                                                           
                  P  =    0.569   Using Equation  2                             
                   FM                                                           
                  v  = v  (P  ) =  3434   pc/h                                  
                   12   F   FM                                                  
                                                                                
_______________________________Capacity Checks_________________________________ 
                                                                                
                           Actual        Maximum         LOS F?                 
     v                     6502          6900            No                     
      FO                                                                        
     v                     3904          4600            No                     
      R12                                                                       
                                                                                
_________________Level of Service Determination (if not F)_____________________ 
                                                                                
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.3    pc/mi/ln 
          R                   R           12            A                       
Level of service for ramp-freeway junction areas of influence  C                
                                                                                
_____________________________Speed Estimation__________________________________ 
                                                                                
Intermediate speed variable,                 M  = 0.334                         
                                              S                                 
Space mean speed in ramp influence area,     S  = 54.0    mph                   
                                              R                                 
Space mean speed in outer lanes,             S  = 51.7    mph                   
                                              0                                 
Space mean speed for all vehicles,           S  = 53.0    mph                   
_______________________________________________________________________________ 
                                                                                



                                                                                
                   HCS2000: Ramps and Ramp Junctions Release 4.1a               

Whitten_merge_e 
Brad Winkler                                                                    
Parsons Brinckerhoff                                                            
1900 Church Street                                                              
Suite 203                                                                       
Nashville, TN 37203                                                             
Phone:  615-340-9184                       Fax:  615-327-8514                   
E-mail:  winkler@pbworld.com                                                    
                                                                                
_________________________________Merge Analysis________________________________ 
                                                                                
Analyst:                Brad Winkler                                            
Agency/Co.:             Parsons Brinckerhoff                                    
Date performed:         1/29/02                                                 
Analysis time period:   PM Peak                                                 
Freeway/dir or travel:  Walnut Grove North/East                                 
Junction:               Whitten-Kriby                                           
Jurisdiction:           Shelby County                                           
Analysis Year:          2026                                                    
Description:                                                                    
                                                                                
__________________________________Freeway Data_________________________________ 
                                                                                
Type of analysis                            Merge                               
Number of lanes in freeway                  3                                   
Free-flow speed on freeway                  60.0           mph                  
Volume on freeway                           3466           vph                  
                                                                                
__________________________________On Ramp Data_________________________________ 
                                                                                
Side of freeway                             Right                               
Number of lanes in ramp                     1                                   
Free-flow speed on ramp                     60.0           mph                  
Volume on ramp                              476            vph                  
Length of first accel/decel lane            1500           ft                   
Length of second accel/decel lane                          ft                   
                                                                                
_________________________Adjacent Ramp Data (if one exists)____________________ 
                                                                                
Does adjacent ramp exist?                   Yes                                 
Volume on adjacent Ramp                     1400           vph                  
Position of adjacent Ramp                   Downstream                          
Type of adjacent Ramp                       Off                                 
Distance to adjacent Ramp                   2200           ft                   
                                                                                
____________________Conversion to pc/h Under Base Conditions___________________ 
                                                                                
Junction Components                    Freeway     Ramp        Adjacent         
                                                               Ramp             
Volume, V (vph)                        3466        476         1400      vph    
Peak-hour factor, PHF                  0.90        0.90        0.90             
Peak 15-min volume, v15                963         132         389       v      
Trucks and buses                       3           3           3         %      
Recreational vehicles                  0           0           0         %      
Terrain type:                          Level       Level       Level            



     Grade                                     %           %           %        
     Length                                    mi          mi          mi       
Trucks and buses PCE, ET               1.5         1.5         1.5              
Recreational vehicle PCE, ER           1.2         1.2         1.2              
Heavy vehicle adjustment, fHV          0.985       0.985       0.985            
Driver population factor, fP           1.00        1.00        1.00             
Flow rate, vp                          3909        537         1579      pcph   
                                                                                
_________________________Estimation of V12 Merge Areas_________________________ 
                                                                                
                  L  =    5845.98 (Equation 25-2 or 25-3)                       
                   EQ                                                           
                  P  =    0.737   Using Equation  3                             
                   FM                                                           
                  v  = v  (P  ) =  2882   pc/h                                  
                   12   F   FM                                                  
                                                                                
_______________________________Capacity Checks_________________________________ 
                                                                                
                           Actual        Maximum         LOS F?                 
     v                     4446          6900            No                     
      FO                                                                        
     v                     3419          4600            No                     
      R12                                                                       
                                                                                
_________________Level of Service Determination (if not F)_____________________ 
                                                                                
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.5    pc/mi/ln 
          R                   R           12            A                       
Level of service for ramp-freeway junction areas of influence  C                
                                                                                
_____________________________Speed Estimation__________________________________ 
                                                                                
Intermediate speed variable,                 M  = 0.260                         
                                              S                                 
Space mean speed in ramp influence area,     S  = 55.3    mph                   
                                              R                                 
Space mean speed in outer lanes,             S  = 58.1    mph                   
                                              0                                 
Space mean speed for all vehicles,           S  = 55.9    mph                   
_______________________________________________________________________________ 
                                                                                



                                                                                
                   HCS2000: Ramps and Ramp Junctions Release 4.1a               

whitten_merge_w 
Brad Winkler                                                                    
Parsons Brinckerhoff                                                            
1900 Church Street                                                              
Suite 203                                                                       
Nashville, TN 37203                                                             
Phone:  615-340-9184                       Fax:  615-327-8514                   
E-mail:  winkler@pbworld.com                                                    
                                                                                
_________________________________Merge Analysis________________________________ 
                                                                                
Analyst:                Brad Winkler                                            
Agency/Co.:             Parsons Brinckerhoff                                    
Date performed:         2/15/02                                                 
Analysis time period:   AM Peak                                                 
Freeway/dir or travel:  Walnut Grove West                                       
Junction:               Whitten-Kriby                                           
Jurisdiction:           Shelby County                                           
Analysis Year:          2026                                                    
Description:                                                                    
                                                                                
__________________________________Freeway Data_________________________________ 
                                                                                
Type of analysis                            Merge                               
Number of lanes in freeway                  3                                   
Free-flow speed on freeway                  60.0           mph                  
Volume on freeway                           3466           vph                  
                                                                                
__________________________________On Ramp Data_________________________________ 
                                                                                
Side of freeway                             Right                               
Number of lanes in ramp                     1                                   
Free-flow speed on ramp                     60.0           mph                  
Volume on ramp                              2113           vph                  
Length of first accel/decel lane            1500           ft                   
Length of second accel/decel lane                          ft                   
                                                                                
_________________________Adjacent Ramp Data (if one exists)____________________ 
                                                                                
Does adjacent ramp exist?                   Yes                                 
Volume on adjacent Ramp                     230            vph                  
Position of adjacent Ramp                   Downstream                          
Type of adjacent Ramp                       Off                                 
Distance to adjacent Ramp                   2200           ft                   
                                                                                
____________________Conversion to pc/h Under Base Conditions___________________ 
                                                                                
Junction Components                    Freeway     Ramp        Adjacent         
                                                               Ramp             
Volume, V (vph)                        3466        2113        230       vph    
Peak-hour factor, PHF                  0.90        0.90        0.90             
Peak 15-min volume, v15                963         587         64        v      
Trucks and buses                       3           3           3         %      
Recreational vehicles                  0           0           0         %      
Terrain type:                          Level       Level       Level            



     Grade                                     %           %           %        
     Length                                    mi          mi          mi       
Trucks and buses PCE, ET               1.5         1.5         1.5              
Recreational vehicle PCE, ER           1.2         1.2         1.2              
Heavy vehicle adjustment, fHV          0.985       0.985       0.985            
Driver population factor, fP           1.00        1.00        1.00             
Flow rate, vp                          3909        2383        259       pcph   
                                                                                
_________________________Estimation of V12 Merge Areas_________________________ 
                                                                                
                  L  =    958.90  (Equation 25-2 or 25-3)                       
                   EQ                                                           
                  P  =    0.619   Using Equation  1                             
                   FM                                                           
                  v  = v  (P  ) =  2422   pc/h                                  
                   12   F   FM                                                  
                                                                                
_______________________________Capacity Checks_________________________________ 
                                                                                
                           Actual        Maximum         LOS F?                 
     v                     6292          6900            No                     
      FO                                                                        
     v                     4805          4600            Yes                    
      R12                                                                       
                                                                                
_________________Level of Service Determination (if not F)_____________________ 
                                                                                
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   32.5    pc/mi/ln 
          R                   R           12            A                       
Level of service for ramp-freeway junction areas of influence  F                
                                                                                
_____________________________Speed Estimation__________________________________ 
                                                                                
Intermediate speed variable,                 M  = 0.617                         
                                              S                                 
Space mean speed in ramp influence area,     S  = 48.9    mph                   
                                              R                                 
Space mean speed in outer lanes,             S  = 56.4    mph                   
                                              0                                 
Space mean speed for all vehicles,           S  = 50.5    mph                   
_______________________________________________________________________________ 
                                                                                



                                                                                
                   HCS2000: Ramps and Ramp Junctions Release 4.1a               

Appling_merge_e 
Brad Winkler                                                                    
Parsons Brinckerhoff                                                            
1900 Church Street                                                              
Suite 203                                                                       
Nashville, TN 37203                                                             
Phone:  615-340-9184                       Fax:  615-327-8514                   
E-mail:  winkler@pbworld.com                                                    
                                                                                
_________________________________Merge Analysis________________________________ 
                                                                                
Analyst:                Brad Winkler                                            
Agency/Co.:             Parsons Brinckerhoff                                    
Date performed:         1/29/02                                                 
Analysis time period:   PM Peak                                                 
Freeway/dir or travel:  Walnut Grove North/East                                 
Junction:               Appling                                                 
Jurisdiction:           Shelby County                                           
Analysis Year:          2026                                                    
Description:                                                                    
                                                                                
__________________________________Freeway Data_________________________________ 
                                                                                
Type of analysis                            Merge                               
Number of lanes in freeway                  3                                   
Free-flow speed on freeway                  60.0           mph                  
Volume on freeway                           2495           vph                  
                                                                                
__________________________________On Ramp Data_________________________________ 
                                                                                
Side of freeway                             Right                               
Number of lanes in ramp                     1                                   
Free-flow speed on ramp                     60.0           mph                  
Volume on ramp                              621            vph                  
Length of first accel/decel lane            1500           ft                   
Length of second accel/decel lane                          ft                   
                                                                                
_________________________Adjacent Ramp Data (if one exists)____________________ 
                                                                                
Does adjacent ramp exist?                   Yes                                 
Volume on adjacent Ramp                     1447           vph                  
Position of adjacent Ramp                   Upstream                            
Type of adjacent Ramp                       Off                                 
Distance to adjacent Ramp                   2000           ft                   
                                                                                
____________________Conversion to pc/h Under Base Conditions___________________ 
                                                                                
Junction Components                    Freeway     Ramp        Adjacent         
                                                               Ramp             
Volume, V (vph)                        2495        621         1447      vph    
Peak-hour factor, PHF                  0.90        0.90        0.90             
Peak 15-min volume, v15                693         173         402       v      
Trucks and buses                       3           3           3         %      
Recreational vehicles                  0           0           0         %      
Terrain type:                          Level       Level       Level            



     Grade                                     %           %           %        
     Length                                    mi          mi          mi       
Trucks and buses PCE, ET               1.5         1.5         1.5              
Recreational vehicle PCE, ER           1.2         1.2         1.2              
Heavy vehicle adjustment, fHV          0.985       0.985       0.985            
Driver population factor, fP           1.00        1.00        1.00             
Flow rate, vp                          2814        700         1632      pcph   
                                                                                
_________________________Estimation of V12 Merge Areas_________________________ 
                                                                                
                  L  =    2154.20 (Equation 25-2 or 25-3)                       
                   EQ                                                           
                  P  =    0.610   Using Equation  2                             
                   FM                                                           
                  v  = v  (P  ) =  1716   pc/h                                  
                   12   F   FM                                                  
                                                                                
_______________________________Capacity Checks_________________________________ 
                                                                                
                           Actual        Maximum         LOS F?                 
     v                     3514          6900            No                     
      FO                                                                        
     v                     2416          4600            No                     
      R12                                                                       
                                                                                
_________________Level of Service Determination (if not F)_____________________ 
                                                                                
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   14.6    pc/mi/ln 
          R                   R           12            A                       
Level of service for ramp-freeway junction areas of influence  B                
                                                                                
_____________________________Speed Estimation__________________________________ 
                                                                                
Intermediate speed variable,                 M  = 0.185                         
                                              S                                 
Space mean speed in ramp influence area,     S  = 56.7    mph                   
                                              R                                 
Space mean speed in outer lanes,             S  = 57.8    mph                   
                                              0                                 
Space mean speed for all vehicles,           S  = 57.0    mph                   
_______________________________________________________________________________ 
                                                                                



                                                                                
                   HCS2000: Ramps and Ramp Junctions Release 4.1a               
                                    Appling_merge_w                                            
Brad Winkler                                                                    
Parsons Brinckerhoff                                                            
1900 Church Street                                                              
Suite 203                                                                       
Nashville, TN 37203                                                             
Phone:  615-340-9184                       Fax:  615-327-8514                   
E-mail:  winkler@pbworld.com                                                    
                                                                                
_________________________________Merge Analysis________________________________ 
                                                                                
Analyst:                Brad Winkler                                            
Agency/Co.:             Parsons Brinckerhoff                                    
Date performed:         2/15/02                                                 
Analysis time period:   AM Peak                                                 
Freeway/dir or travel:  Walnut Grove West                                       
Junction:               Appling                                                 
Jurisdiction:           Shelby County                                           
Analysis Year:          2026                                                    
Description:                                                                    
                                                                                
__________________________________Freeway Data_________________________________ 
                                                                                
Type of analysis                            Merge                               
Number of lanes in freeway                  3                                   
Free-flow speed on freeway                  60.0           mph                  
Volume on freeway                           2495           vph                  
                                                                                
__________________________________On Ramp Data_________________________________ 
                                                                                
Side of freeway                             Right                               
Number of lanes in ramp                     1                                   
Free-flow speed on ramp                     60.0           mph                  
Volume on ramp                              1410           vph                  
Length of first accel/decel lane            1500           ft                   
Length of second accel/decel lane                          ft                   
                                                                                
_________________________Adjacent Ramp Data (if one exists)____________________ 
                                                                                
Does adjacent ramp exist?                   Yes                                 
Volume on adjacent Ramp                     476            vph                  
Position of adjacent Ramp                   Downstream                          
Type of adjacent Ramp                       Off                                 
Distance to adjacent Ramp                   2000           ft                   
                                                                                
____________________Conversion to pc/h Under Base Conditions___________________ 
                                                                                
Junction Components                    Freeway     Ramp        Adjacent         
                                                               Ramp             
Volume, V (vph)                        2495        1410        476       vph    
Peak-hour factor, PHF                  0.90        0.90        0.90             
Peak 15-min volume, v15                693         392         132       v      
Trucks and buses                       3           3           3         %      
Recreational vehicles                  0           0           0         %      
Terrain type:                          Level       Level       Level            



     Grade                                     %           %           %        
     Length                                    mi          mi          mi       
Trucks and buses PCE, ET               1.5         1.5         1.5              
Recreational vehicle PCE, ER           1.2         1.2         1.2              
Heavy vehicle adjustment, fHV          0.985       0.985       0.985            
Driver population factor, fP           1.00        1.00        1.00             
Flow rate, vp                          2814        1590        537       pcph   
                                                                                
_________________________Estimation of V12 Merge Areas_________________________ 
                                                                                
                  L  =    1988.15 (Equation 25-2 or 25-3)                       
                   EQ                                                           
                  P  =    0.619   Using Equation  1                             
                   FM                                                           
                  v  = v  (P  ) =  1743   pc/h                                  
                   12   F   FM                                                  
                                                                                
_______________________________Capacity Checks_________________________________ 
                                                                                
                           Actual        Maximum         LOS F?                 
     v                     4404          6900            No                     
      FO                                                                        
     v                     3333          4600            No                     
      R12                                                                       
                                                                                
_________________Level of Service Determination (if not F)_____________________ 
                                                                                
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   21.3    pc/mi/ln 
          R                   R           12            A                       
Level of service for ramp-freeway junction areas of influence  C                
                                                                                
_____________________________Speed Estimation__________________________________ 
                                                                                
Intermediate speed variable,                 M  = 0.250                         
                                              S                                 
Space mean speed in ramp influence area,     S  = 55.5    mph                   
                                              R                                 
Space mean speed in outer lanes,             S  = 57.9    mph                   
                                              0                                 
Space mean speed for all vehicles,           S  = 56.1    mph                   
_______________________________________________________________________________ 
                                                                                



                                                                                
                   HCS2000: Ramps and Ramp Junctions Release 4.1a               

Germantown_merge_w 
Brad Winkler                                                                    
Parsons Brinckerhoff                                                            
1900 Church Street                                                              
Suite 203                                                                       
Nashville, TN 37203                                                             
Phone:  615-340-9184                       Fax:  615-327-8514                   
E-mail:  winkler@pbworld.com                                                    
                                                                                
_________________________________Merge Analysis________________________________ 
                                                                                
Analyst:                Brad Winkler                                            
Agency/Co.:             Parsons Brinckerhoff                                    
Date performed:         2/15/02                                                 
Analysis time period:   AM Peak                                                 
Freeway/dir or travel:  Walnut Grove West                                       
Junction:               Germantown Pkwy                                         
Jurisdiction:           Shelby County                                           
Analysis Year:          2026                                                    
Description:                                                                    
                                                                                
__________________________________Freeway Data_________________________________ 
                                                                                
Type of analysis                            Merge                               
Number of lanes in freeway                  3                                   
Free-flow speed on freeway                  60.0           mph                  
Volume on freeway                           2290           vph                  
                                                                                
__________________________________On Ramp Data_________________________________ 
                                                                                
Side of freeway                             Right                               
Number of lanes in ramp                     1                                   
Free-flow speed on ramp                     60.0           mph                  
Volume on ramp                              677            vph                  
Length of first accel/decel lane            1500           ft                   
Length of second accel/decel lane                          ft                   
                                                                                
_________________________Adjacent Ramp Data (if one exists)____________________ 
                                                                                
Does adjacent ramp exist?                   No                                  
Volume on adjacent Ramp                                    vph                  
Position of adjacent Ramp                                                       
Type of adjacent Ramp                                                           
Distance to adjacent Ramp                                  ft                   
                                                                                
____________________Conversion to pc/h Under Base Conditions___________________ 
                                                                                
Junction Components                    Freeway     Ramp        Adjacent         
                                                               Ramp             
Volume, V (vph)                        2290        677                   vph    
Peak-hour factor, PHF                  0.90        0.90                         
Peak 15-min volume, v15                636         188                   v      
Trucks and buses                       3           3                     %      
Recreational vehicles                  0           0                     %      
Terrain type:                          Level       Level       Level            



     Grade                                     %           %           %        
     Length                                    mi          mi          mi       
Trucks and buses PCE, ET               1.5         1.5                          
Recreational vehicle PCE, ER           1.2         1.2                          
Heavy vehicle adjustment, fHV          0.985       0.985                        
Driver population factor, fP           1.00        1.00                         
Flow rate, vp                          2583        764                   pcph   
                                                                                
_________________________Estimation of V12 Merge Areas_________________________ 
                                                                                
                  L  =    1988.15 (Equation 25-2 or 25-3)                       
                   EQ                                                           
                  P  =    0.619   Using Equation  1                             
                   FM                                                           
                  v  = v  (P  ) =  1600   pc/h                                  
                   12   F   FM                                                  
                                                                                
_______________________________Capacity Checks_________________________________ 
                                                                                
                           Actual        Maximum         LOS F?                 
     v                     3347          6900            No                     
      FO                                                                        
     v                     2364          4600            No                     
      R12                                                                       
                                                                                
_________________Level of Service Determination (if not F)_____________________ 
                                                                                
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   14.2    pc/mi/ln 
          R                   R           12            A                       
Level of service for ramp-freeway junction areas of influence  B                
                                                                                
_____________________________Speed Estimation__________________________________ 
                                                                                
Intermediate speed variable,                 M  = 0.182                         
                                              S                                 
Space mean speed in ramp influence area,     S  = 56.7    mph                   
                                              R                                 
Space mean speed in outer lanes,             S  = 58.3    mph                   
                                              0                                 
Space mean speed for all vehicles,           S  = 57.2    mph                   
_______________________________________________________________________________ 
                                                                                



                                                                                
                   HCS2000: Ramps and Ramp Junctions Release 4.1a               
                                         Sycamore_div_e                                       
Brad Winkler                                                                    
Parsons Brinckerhoff                                                            
1900 Church Street                                                              
Suite 203                                                                       
Nashville, TN 37203                                                             
Phone:  615-340-9184                       Fax:  615-327-8514                   
E-mail:  winkler@pbworld.com                                                    
                                                                                
_________________________________Diverge Analysis______________________________ 
                                                                                
Analyst:                Brad Winkler                                            
Agency/Co.:             Parsons Brinckerhoff                                    
Date performed:         12/17/01                                                
Analysis time period:   PM Peak                                                 
Freeway/dir or travel:  Walnut Grove North/East                                 
Junction:               Sycamore                                                
Jurisdiction:           Shelby County                                           
Analysis Year:          2026                                                    
Description:                                                                    
                                                                                
__________________________________Freeway Data_________________________________ 
                                                                                
Type of analysis                            Diverge                             
Number of lanes in freeway                  3                                   
Free-flow speed on freeway                  60.0           mph                  
Volume on freeway                           5766           vph                  
                                                                                
_________________________________Off Ramp Data_________________________________ 
                                                                                
Side of freeway                             Right                               
Number of lanes in ramp                     1                                   
Free-Flow speed on ramp                     35.0           mph                  
Volume on ramp                              417            vph                  
Length of first accel/decel lane            1500           ft                   
Length of second accel/decel lane                          ft                   
                                                                                
_________________________Adjacent Ramp Data (if one exists)____________________ 
                                                                                
Does adjacent ramp exist?                   Yes                                 
Volume on adjacent ramp                     230            vph                  
Position of adjacent ramp                   Downstream                          
Type of adjacent ramp                       On                                  
Distance to adjacent ramp                   2200           ft                   
                                                                                
____________________Conversion to pc/h Under Base Conditions___________________ 
                                                                                
Junction Components                    Freeway     Ramp        Adjacent         
                                                               Ramp             
Volume, V (vph)                        5766        417         230       vph    
Peak-hour factor, PHF                  0.90        0.90        0.90             
Peak 15-min volume, v15                1602        116         64        v      
Trucks and buses                       3           3           0         %      
Recreational vehicles                  0           0           0         %      
Terrain type:                          Level       Level       Level            



     Grade                             0.00    %   0.00    %   0.00    %        
     Length                            0.00    mi  0.00    mi  0.00    mi       
Trucks and buses PCE, ET               1.5         1.5         1.5              
Recreational vehicle PCE, ER           1.2         1.2         1.2              
Heavy vehicle adjustment, fHV          0.985       0.985       1.000            
Driver population factor, fP           1.00        1.00        1.00             
Flow rate, vp                          6503        470         256       pcph   
                                                                                
_________________________Estimation of V12 Diverge Areas_______________________ 
                                                                                
                  L  =    0.00    (Equation 25-8 or 25-9)                       
                   EQ                                                           
                  P  =    0.576   Using Equation  5                             
                   FD                                                           
                  v  = v  + (v - v ) P  =  3944   pc/h                          
                   12   R     F   R   FD                                        
                                                                                
_______________________________Capacity Checks_________________________________ 
                                                                                
                           Actual        Maximum         LOS F?                 
     v  = v                6503          6900            No                     
      Fi   F                                                                    
     v                     3944          4400            No                     
      12                                                                        
     v  = v - v            6033          6900            No                     
      FO   F   R                                                                
     v                     470           2000            No                     
      R                                                                         
                                                                                
_________________Level of Service Determination (if not F)_____________________ 
                                                                                
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   24.7    pc/mi/ln  
                        R                  12          D                        
Level of service for ramp-freeway junction areas of influence C                 
                                                                                
_____________________________Speed Estimation__________________________________ 
                                                                                
Intermediate speed variable,                 D  = 0.470                         
                                              S                                 
Space mean speed in ramp influence area,     S  = 52      mph                   
                                              R                                 
Space mean speed in outer lanes,             S  = 59.7    mph                   
                                              0                                 
Space mean speed for all vehicles,           S  = 54.5    mph                   
_______________________________________________________________________________ 



                                                                                
                   HCS2000: Ramps and Ramp Junctions Release 4.1a               
                                        Sycamore_div_w                                          
Brad Winkler                                                                    
Parsons Brinckerhoff                                                            
1900 Church Street                                                              
Suite 203                                                                       
Nashville, TN 37203                                                             
Phone:  615-340-9184                       Fax:  615-327-8514                   
E-mail:  winkler@pbworld.com                                                    
                                                                                
_________________________________Diverge Analysis______________________________ 
                                                                                
Analyst:                Brad Winkler                                            
Agency/Co.:             Parsons Brinckerhoff                                    
Date performed:         12/17/01                                                
Analysis time period:   AM Peak                                                 
Freeway/dir or travel:  Walnut Grove South/West                                 
Junction:               Sycamore                                                
Jurisdiction:           Shelby County                                           
Analysis Year:          2026                                                    
Description:                                                                    
                                                                                
__________________________________Freeway Data_________________________________ 
                                                                                
Type of analysis                            Diverge                             
Number of lanes in freeway                  3                                   
Free-flow speed on freeway                  60.0           mph                  
Volume on freeway                           5579           vph                  
                                                                                
_________________________________Off Ramp Data_________________________________ 
                                                                                
Side of freeway                             Right                               
Number of lanes in ramp                     1                                   
Free-Flow speed on ramp                     35.0           mph                  
Volume on ramp                              230            vph                  
Length of first accel/decel lane            1000           ft                   
Length of second accel/decel lane                          ft                   
                                                                                
_________________________Adjacent Ramp Data (if one exists)____________________ 
                                                                                
Does adjacent ramp exist?                   Yes                                 
Volume on adjacent ramp                     2113           vph                  
Position of adjacent ramp                   Upstream                            
Type of adjacent ramp                       On                                  
Distance to adjacent ramp                   2200           ft                   
                                                                                
____________________Conversion to pc/h Under Base Conditions___________________ 
                                                                                
Junction Components                    Freeway     Ramp        Adjacent         
                                                               Ramp             
Volume, V (vph)                        5579        230         2113      vph    
Peak-hour factor, PHF                  0.90        0.90        0.90             
Peak 15-min volume, v15                1550        64          587       v      
Trucks and buses                       3           3           0         %      
Recreational vehicles                  0           0           0         %      
Terrain type:                          Level       Level       Level            



     Grade                             0.00    %   0.00    %   0.00    %        
     Length                            0.00    mi  0.00    mi  0.00    mi       
Trucks and buses PCE, ET               1.5         1.5         1.5              
Recreational vehicle PCE, ER           1.2         1.2         1.2              
Heavy vehicle adjustment, fHV          0.985       0.985       1.000            
Driver population factor, fP           1.00        1.00        1.00             
Flow rate, vp                          6292        259         2348      pcph   
                                                                                
_________________________Estimation of V12 Diverge Areas_______________________ 
                                                                                
                  L  =    9974.51 (Equation 25-8 or 25-9)                       
                   EQ                                                           
                  P  =            Using Equation  6                             
                   FD                                                           
                  v  = v  + (v - v ) P  =         pc/h                          
                   12   R     F   R   FD                                        
                                                                                
_______________________________Capacity Checks_________________________________ 
                                                                                
                           Actual        Maximum         LOS F?                 
     v  = v                6292          6900            No                     
      Fi   F                                                                    
     v                                   4400            No                     
      12                                                                        
     v  = v - v            6033          6900            No                     
      FO   F   R                                                                
     v                     259           2000            No                     
      R                                                                         
                                                                                
_________________Level of Service Determination (if not F)_____________________ 
                                                                                
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =           pc/mi/ln  
                        R                  12          D                        
Level of service for ramp-freeway junction areas of influence D                 
                                                                                
_____________________________Speed Estimation__________________________________ 
                                                                                
Intermediate speed variable,                 D  = 0.451                         
                                              S                                 
Space mean speed in ramp influence area,     S  = 52      mph                   
                                              R                                 
Space mean speed in outer lanes,             S  = 60.1    mph                   
                                              0                                 
Space mean speed for all vehicles,           S  = 54.8    mph                   
_______________________________________________________________________________ 



                                                                                
                   HCS2000: Ramps and Ramp Junctions Release 4.1a               
                                         Whitten_div_e                                          
Brad Winkler                                                                    
Parsons Brinckerhoff                                                            
1900 Church Street                                                              
Suite 203                                                                       
Nashville, TN 37203                                                             
Phone:  615-340-9184                       Fax:  615-327-8514                   
E-mail:  winkler@pbworld.com                                                    
                                                                                
_________________________________Diverge Analysis______________________________ 
                                                                                
Analyst:                Brad Winkler                                            
Agency/Co.:             Parsons Brinckerhoff                                    
Date performed:         12/17/01                                                
Analysis time period:   PM Peak                                                 
Freeway/dir or travel:  Walnut Grove North/East                                 
Junction:               Whitten                                                 
Jurisdiction:           Shelby County                                           
Analysis Year:          2026                                                    
Description:                                                                    
                                                                                
__________________________________Freeway Data_________________________________ 
                                                                                
Type of analysis                            Diverge                             
Number of lanes in freeway                  3                                   
Free-flow speed on freeway                  60.0           mph                  
Volume on freeway                           5579           vph                  
                                                                                
_________________________________Off Ramp Data_________________________________ 
                                                                                
Side of freeway                             Right                               
Number of lanes in ramp                     2                                   
Free-Flow speed on ramp                     35.0           mph                  
Volume on ramp                              2113           vph                  
Length of first accel/decel lane            1000           ft                   
Length of second accel/decel lane           500            ft                   
                                                                                
_________________________Adjacent Ramp Data (if one exists)____________________ 
                                                                                
Does adjacent ramp exist?                   Yes                                 
Volume on adjacent ramp                     230            vph                  
Position of adjacent ramp                   Upstream                            
Type of adjacent ramp                       On                                  
Distance to adjacent ramp                   2200           ft                   
                                                                                
____________________Conversion to pc/h Under Base Conditions___________________ 
                                                                                
Junction Components                    Freeway     Ramp        Adjacent         
                                                               Ramp             
Volume, V (vph)                        5579        2113        230       vph    
Peak-hour factor, PHF                  0.90        0.90        0.90             
Peak 15-min volume, v15                1550        587         64        v      
Trucks and buses                       3           3           0         %      
Recreational vehicles                  0           0           0         %      
Terrain type:                          Level       Level       Level            



     Grade                             0.00    %   0.00    %   0.00    %        
     Length                            0.00    mi  0.00    mi  0.00    mi       
Trucks and buses PCE, ET               1.5         1.5         1.5              
Recreational vehicle PCE, ER           1.2         1.2         1.2              
Heavy vehicle adjustment, fHV          0.985       0.985       1.000            
Driver population factor, fP           1.00        1.00        1.00             
Flow rate, vp                          6292        2383        256       pcph   
                                                                                
_________________________Estimation of V12 Diverge Areas_______________________ 
                                                                                
                  L  =    0.00    (Equation 25-8 or 25-9)                       
                   EQ                                                           
                  P  =    0.450   Using Equation  0                             
                   FD                                                           
                  v  = v  + (v - v ) P  =  4142   pc/h                          
                   12   R     F   R   FD                                        
                                                                                
_______________________________Capacity Checks_________________________________ 
                                                                                
                           Actual        Maximum         LOS F?                 
     v  = v                6292          6900            No                     
      Fi   F                                                                    
     v                     4142          4400            No                     
      12                                                                        
     v  = v - v            3909          6900            No                     
      FO   F   R                                                                
     v                     2383          3800            No                     
      R                                                                         
                                                                                
_________________Level of Service Determination (if not F)_____________________ 
                                                                                
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   17.4    pc/mi/ln  
                        R                  12          D                        
Level of service for ramp-freeway junction areas of influence B                 
                                                                                
_____________________________Speed Estimation__________________________________ 
                                                                                
Intermediate speed variable,                 D  = 0.642                         
                                              S                                 
Space mean speed in ramp influence area,     S  = 48      mph                   
                                              R                                 
Space mean speed in outer lanes,             S  = 61.3    mph                   
                                              0                                 
Space mean speed for all vehicles,           S  = 52.2    mph                   
_______________________________________________________________________________ 



                                                                                
                   HCS2000: Ramps and Ramp Junctions Release 4.1a               
                                     Whitten_div_w                                              
Brad Winkler                                                                    
Parsons Brinckerhoff                                                            
1900 Church Street                                                              
Suite 203                                                                       
Nashville, TN 37203                                                             
Phone:  615-340-9184                       Fax:  615-327-8514                   
E-mail:  winkler@pbworld.com                                                    
                                                                                
_________________________________Diverge Analysis______________________________ 
                                                                                
Analyst:                Brad Winkler                                            
Agency/Co.:             Parsons Brinckerhoff                                    
Date performed:         12/17/01                                                
Analysis time period:   AM Peak                                                 
Freeway/dir or travel:  Walnut Grove South/West                                 
Junction:               Whitten                                                 
Jurisdiction:           Shelby County                                           
Analysis Year:          2026                                                    
Description:                                                                    
                                                                                
__________________________________Freeway Data_________________________________ 
                                                                                
Type of analysis                            Diverge                             
Number of lanes in freeway                  3                                   
Free-flow speed on freeway                  60.0           mph                  
Volume on freeway                           3942           vph                  
                                                                                
_________________________________Off Ramp Data_________________________________ 
                                                                                
Side of freeway                             Right                               
Number of lanes in ramp                     1                                   
Free-Flow speed on ramp                     35.0           mph                  
Volume on ramp                              476            vph                  
Length of first accel/decel lane            1000           ft                   
Length of second accel/decel lane                          ft                   
                                                                                
_________________________Adjacent Ramp Data (if one exists)____________________ 
                                                                                
Does adjacent ramp exist?                   Yes                                 
Volume on adjacent ramp                     1400           vph                  
Position of adjacent ramp                   Downstream                          
Type of adjacent ramp                       Off                                 
Distance to adjacent ramp                   2000           ft                   
                                                                                
____________________Conversion to pc/h Under Base Conditions___________________ 
                                                                                
Junction Components                    Freeway     Ramp        Adjacent         
                                                               Ramp             
Volume, V (vph)                        3942        476         1400      vph    
Peak-hour factor, PHF                  0.90        0.90        0.90             
Peak 15-min volume, v15                1095        132         389       v      
Trucks and buses                       3           3           0         %      
Recreational vehicles                  0           0           0         %      
Terrain type:                          Level       Level       Level            



     Grade                             0.00    %   0.00    %   0.00    %        
     Length                            0.00    mi  0.00    mi  0.00    mi       
Trucks and buses PCE, ET               1.5         1.5         1.5              
Recreational vehicle PCE, ER           1.2         1.2         1.2              
Heavy vehicle adjustment, fHV          0.985       0.985       1.000            
Driver population factor, fP           1.00        1.00        1.00             
Flow rate, vp                          4446        537         1556      pcph   
                                                                                
_________________________Estimation of V12 Diverge Areas_______________________ 
                                                                                
                  L  =    1923.16 (Equation 25-8 or 25-9)                       
                   EQ                                                           
                  P  =    0.624   Using Equation  5                             
                   FD                                                           
                  v  = v  + (v - v ) P  =  2977   pc/h                          
                   12   R     F   R   FD                                        
                                                                                
_______________________________Capacity Checks_________________________________ 
                                                                                
                           Actual        Maximum         LOS F?                 
     v  = v                4446          6900            No                     
      Fi   F                                                                    
     v                     2977          4400            No                     
      12                                                                        
     v  = v - v            3909          6900            No                     
      FO   F   R                                                                
     v                     537           2000            No                     
      R                                                                         
                                                                                
_________________Level of Service Determination (if not F)_____________________ 
                                                                                
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   20.9    pc/mi/ln  
                        R                  12          D                        
Level of service for ramp-freeway junction areas of influence C                 
                                                                                
_____________________________Speed Estimation__________________________________ 
                                                                                
Intermediate speed variable,                 D  = 0.476                         
                                              S                                 
Space mean speed in ramp influence area,     S  = 51      mph                   
                                              R                                 
Space mean speed in outer lanes,             S  = 64.0    mph                   
                                              0                                 
Space mean speed for all vehicles,           S  = 55.0    mph                   
_______________________________________________________________________________ 



                                                                                
                   HCS2000: Ramps and Ramp Junctions Release 4.1a               
                                            Appling_div_e                                       
Brad Winkler                                                                    
Parsons Brinckerhoff                                                            
1900 Church Street                                                              
Suite 203                                                                       
Nashville, TN 37203                                                             
Phone:  615-340-9184                       Fax:  615-327-8514                   
E-mail:  winkler@pbworld.com                                                    
                                                                                
_________________________________Diverge Analysis______________________________ 
                                                                                
Analyst:                Brad Winkler                                            
Agency/Co.:             Parsons Brinckerhoff                                    
Date performed:         12/17/01                                                
Analysis time period:   PM Peak                                                 
Freeway/dir or travel:  Walnut Grove North/East                                 
Junction:               Appling                                                 
Jurisdiction:           Shelby County                                           
Analysis Year:          2026                                                    
Description:                                                                    
                                                                                
__________________________________Freeway Data_________________________________ 
                                                                                
Type of analysis                            Diverge                             
Number of lanes in freeway                  3                                   
Free-flow speed on freeway                  60.0           mph                  
Volume on freeway                           3942           vph                  
                                                                                
_________________________________Off Ramp Data_________________________________ 
                                                                                
Side of freeway                             Right                               
Number of lanes in ramp                     1                                   
Free-Flow speed on ramp                     35.0           mph                  
Volume on ramp                              1447           vph                  
Length of first accel/decel lane            1000           ft                   
Length of second accel/decel lane                          ft                   
                                                                                
_________________________Adjacent Ramp Data (if one exists)____________________ 
                                                                                
Does adjacent ramp exist?                   Yes                                 
Volume on adjacent ramp                     476            vph                  
Position of adjacent ramp                   Upstream                            
Type of adjacent ramp                       On                                  
Distance to adjacent ramp                   2400           ft                   
                                                                                
____________________Conversion to pc/h Under Base Conditions___________________ 
                                                                                
Junction Components                    Freeway     Ramp        Adjacent         
                                                               Ramp             
Volume, V (vph)                        3942        1447        476       vph    
Peak-hour factor, PHF                  0.90        0.90        0.90             
Peak 15-min volume, v15                1095        402         132       v      
Trucks and buses                       3           3           0         %      
Recreational vehicles                  0           0           0         %      
Terrain type:                          Level       Level       Level            



     Grade                             0.00    %   0.00    %   0.00    %        
     Length                            0.00    mi  0.00    mi  0.00    mi       
Trucks and buses PCE, ET               1.5         1.5         1.5              
Recreational vehicle PCE, ER           1.2         1.2         1.2              
Heavy vehicle adjustment, fHV          0.985       0.985       1.000            
Driver population factor, fP           1.00        1.00        1.00             
Flow rate, vp                          4446        1632        529       pcph   
                                                                                
_________________________Estimation of V12 Diverge Areas_______________________ 
                                                                                
                  L  =    1779.41 (Equation 25-8 or 25-9)                       
                   EQ                                                           
                  P  =    0.574   Using Equation  5                             
                   FD                                                           
                  v  = v  + (v - v ) P  =  3247   pc/h                          
                   12   R     F   R   FD                                        
                                                                                
_______________________________Capacity Checks_________________________________ 
                                                                                
                           Actual        Maximum         LOS F?                 
     v  = v                4446          6900            No                     
      Fi   F                                                                    
     v                     3247          4400            No                     
      12                                                                        
     v  = v - v            2814          6900            No                     
      FO   F   R                                                                
     v                     1632          2000            No                     
      R                                                                         
                                                                                
_________________Level of Service Determination (if not F)_____________________ 
                                                                                
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   23.2    pc/mi/ln  
                        R                  12          D                        
Level of service for ramp-freeway junction areas of influence C                 
                                                                                
_____________________________Speed Estimation__________________________________ 
                                                                                
Intermediate speed variable,                 D  = 0.575                         
                                              S                                 
Space mean speed in ramp influence area,     S  = 50      mph                   
                                              R                                 
Space mean speed in outer lanes,             S  = 65.0    mph                   
                                              0                                 
Space mean speed for all vehicles,           S  = 53.0    mph                   
_______________________________________________________________________________ 



                                                                                
                   HCS2000: Ramps and Ramp Junctions Release 4.1a               

Appling_div_e 
Brad Winkler                                                                    
Parsons Brinckerhoff                                                            
1900 Church Street                                                              
Suite 203                                                                       
Nashville, TN 37203                                                             
Phone:  615-340-9184                       Fax:  615-327-8514                   
E-mail:  winkler@pbworld.com                                                    
                                                                                
_________________________________Diverge Analysis______________________________ 
                                                                                
Analyst:                Brad Winkler                                            
Agency/Co.:             Parsons Brinckerhoff                                    
Date performed:         12/17/01                                                
Analysis time period:   PM Peak                                                 
Freeway/dir or travel:  Walnut Grove North/East                                 
Junction:               Appling                                                 
Jurisdiction:           Shelby County                                           
Analysis Year:          2026                                                    
Description:                                                                    
                                                                                
__________________________________Freeway Data_________________________________ 
                                                                                
Type of analysis                            Diverge                             
Number of lanes in freeway                  3                                   
Free-flow speed on freeway                  60.0           mph                  
Volume on freeway                           3116           vph                  
                                                                                
_________________________________Off Ramp Data_________________________________ 
                                                                                
Side of freeway                             Right                               
Number of lanes in ramp                     1                                   
Free-Flow speed on ramp                     35.0           mph                  
Volume on ramp                              621            vph                  
Length of first accel/decel lane            1000           ft                   
Length of second accel/decel lane                          ft                   
                                                                                
_________________________Adjacent Ramp Data (if one exists)____________________ 
                                                                                
Does adjacent ramp exist?                   Yes                                 
Volume on adjacent ramp                     1400           vph                  
Position of adjacent ramp                   Downstream                          
Type of adjacent ramp                       On                                  
Distance to adjacent ramp                   2000           ft                   
                                                                                
____________________Conversion to pc/h Under Base Conditions___________________ 
                                                                                
Junction Components                    Freeway     Ramp        Adjacent         
                                                               Ramp             
Volume, V (vph)                        3116        621         1400      vph    
Peak-hour factor, PHF                  0.90        0.90        0.90             
Peak 15-min volume, v15                866         173         389       v      
Trucks and buses                       3           3           0         %      
Recreational vehicles                  0           0           0         %      
Terrain type:                          Level       Level       Level            



     Grade                             0.00    %   0.00    %   0.00    %        
     Length                            0.00    mi  0.00    mi  0.00    mi       
Trucks and buses PCE, ET               1.5         1.5         1.5              
Recreational vehicle PCE, ER           1.2         1.2         1.2              
Heavy vehicle adjustment, fHV          0.985       0.985       1.000            
Driver population factor, fP           1.00        1.00        1.00             
Flow rate, vp                          3514        700         1556      pcph   
                                                                                
_________________________Estimation of V12 Diverge Areas_______________________ 
                                                                                
                  L  =    0.00    (Equation 25-8 or 25-9)                       
                   EQ                                                           
                  P  =    0.640   Using Equation  5                             
                   FD                                                           
                  v  = v  + (v - v ) P  =  2501   pc/h                          
                   12   R     F   R   FD                                        
                                                                                
_______________________________Capacity Checks_________________________________ 
                                                                                
                           Actual        Maximum         LOS F?                 
     v  = v                3514          6900            No                     
      Fi   F                                                                    
     v                     2501          4400            No                     
      12                                                                        
     v  = v - v            2814          6900            No                     
      FO   F   R                                                                
     v                     700           2000            No                     
      R                                                                         
                                                                                
_________________Level of Service Determination (if not F)_____________________ 
                                                                                
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   16.8    pc/mi/ln  
                        R                  12          D                        
Level of service for ramp-freeway junction areas of influence B                 
                                                                                
_____________________________Speed Estimation__________________________________ 
                                                                                
Intermediate speed variable,                 D  = 0.491                         
                                              S                                 
Space mean speed in ramp influence area,     S  = 51      mph                   
                                              R                                 
Space mean speed in outer lanes,             S  = 65.8    mph                   
                                              0                                 
Space mean speed for all vehicles,           S  = 54.7    mph                   
_______________________________________________________________________________ 



                                                                                
                   HCS2000: Ramps and Ramp Junctions Release 4.1a               

Germantown_div_e 
Brad Winkler                                                                    
Parsons Brinckerhoff                                                            
1900 Church Street                                                              
Suite 203                                                                       
Nashville, TN 37203                                                             
Phone:  615-340-9184                       Fax:  615-327-8514                   
E-mail:  winkler@pbworld.com                                                    
                                                                                
_________________________________Diverge Analysis______________________________ 
                                                                                
Analyst:                Brad Winkler                                            
Agency/Co.:             Parsons Brinckerhoff                                    
Date performed:         12/17/01                                                
Analysis time period:   PM Peak                                                 
Freeway/dir or travel:  Walnut Grove North/East                                 
Junction:               Sycamore                                                
Jurisdiction:           Shelby County                                           
Analysis Year:          2026                                                    
Description:                                                                    
                                                                                
__________________________________Freeway Data_________________________________ 
                                                                                
Type of analysis                            Diverge                             
Number of lanes in freeway                  3                                   
Free-flow speed on freeway                  60.0           mph                  
Volume on freeway                           5766           vph                  
                                                                                
_________________________________Off Ramp Data_________________________________ 
                                                                                
Side of freeway                             Right                               
Number of lanes in ramp                     1                                   
Free-Flow speed on ramp                     35.0           mph                  
Volume on ramp                              417            vph                  
Length of first accel/decel lane            1500           ft                   
Length of second accel/decel lane                          ft                   
                                                                                
_________________________Adjacent Ramp Data (if one exists)____________________ 
                                                                                
Does adjacent ramp exist?                   Yes                                 
Volume on adjacent ramp                     230            vph                  
Position of adjacent ramp                   Downstream                          
Type of adjacent ramp                       On                                  
Distance to adjacent ramp                   2200           ft                   
                                                                                
____________________Conversion to pc/h Under Base Conditions___________________ 
                                                                                
Junction Components                    Freeway     Ramp        Adjacent         
                                                               Ramp             
Volume, V (vph)                        5766        417         230       vph    
Peak-hour factor, PHF                  0.90        0.90        0.90             
Peak 15-min volume, v15                1602        116         64        v      
Trucks and buses                       3           3           0         %      
Recreational vehicles                  0           0           0         %      
Terrain type:                          Level       Level       Level            



     Grade                             0.00    %   0.00    %   0.00    %        
     Length                            0.00    mi  0.00    mi  0.00    mi       
Trucks and buses PCE, ET               1.5         1.5         1.5              
Recreational vehicle PCE, ER           1.2         1.2         1.2              
Heavy vehicle adjustment, fHV          0.985       0.985       1.000            
Driver population factor, fP           1.00        1.00        1.00             
Flow rate, vp                          6503        470         256       pcph   
                                                                                
_________________________Estimation of V12 Diverge Areas_______________________ 
                                                                                
                  L  =    0.00    (Equation 25-8 or 25-9)                       
                   EQ                                                           
                  P  =    0.576   Using Equation  5                             
                   FD                                                           
                  v  = v  + (v - v ) P  =  3944   pc/h                          
                   12   R     F   R   FD                                        
                                                                                
_______________________________Capacity Checks_________________________________ 
                                                                                
                           Actual        Maximum         LOS F?                 
     v  = v                6503          6900            No                     
      Fi   F                                                                    
     v                     3944          4400            No                     
      12                                                                        
     v  = v - v            6033          6900            No                     
      FO   F   R                                                                
     v                     470           2000            No                     
      R                                                                         
                                                                                
_________________Level of Service Determination (if not F)_____________________ 
                                                                                
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   24.7    pc/mi/ln  
                        R                  12          D                        
Level of service for ramp-freeway junction areas of influence C                 
                                                                                
_____________________________Speed Estimation__________________________________ 
                                                                                
Intermediate speed variable,                 D  = 0.470                         
                                              S                                 
Space mean speed in ramp influence area,     S  = 52      mph                   
                                              R                                 
Space mean speed in outer lanes,             S  = 59.7    mph                   
                                              0                                 
Space mean speed for all vehicles,           S  = 54.5    mph                   
_______________________________________________________________________________ 
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                       HCS2000: Freeway Weaving Release 4.1a                    
Syc_whitten_am 

Brad Winkler                                                                    
Parsons Brinckerhoff                                                            
1900 Church Street                                                              
Suite 203                                                                       
Nashville, TN 37203                                                             
Phone:  615-340-9184                       Fax:  615-327-8514                   
E-mail:  winkler@pbworld.com                                                    
                                                                                
______________________________Operational Analysis_____________________________ 
                                                                                
Analyst:                Brad Winkler                                            
Agency/Co.:             PBQD                                                    
Date Performed:         2/15/02                                                 
Analysis Time Period:   AM Peak                                                 
Freeway/dir or Travel:  westbound                                               
Weaving Location:       Sycamore-Whitten                                        
Jurisdiction:           Shelby County                                           
Analysis Year:          2026                                                    
Description:  Walnut Grove Parjway 2026 Peak Hour Traffic Analysis              
                                                                                
___________________________________Inputs______________________________________ 
                                                                                
Freeway free-flow speed, SFF                60             mph                  
Weaving number of lanes, N                  4                                   
Weaving segment length, L                   2200           ft                   
Terrain type                                Level                               
    Grade                                                  %                    
    Length                                                 mi                   
Weaving type                                A              Multilane or C-D     
Volume ratio, VR                            0.40                                
Weaving ratio, R                            0.06                                
                                                                                
___________________Conversion to pc/h Under Base Conditions____________________ 
                                                                                
                                       Non-Weaving     Weaving                  
                                       V       V       V       V                
                                        A-C     B-D     A-D     B-C             
Volume, V                              3236    92      2113    138     veh/h    
Peak-hour factor, PHF                  0.90    0.90    0.90    0.90             
Peak 15-min volume, v15                899     26      587     38      v        
Trucks and buses                       3       3       3       3       %        
Recreational vehicles                  0       0       0       0       %        
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5              
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2              
Heavy vehicle adjustment, fHV          0.985   0.985   0.985   0.985            
Driver population adjustment, fP       1.00    1.00    1.00    1.00             
Flow rate, v                           3649    103     2382    155     pc/h     
                                                                                
_______________________Weaving and Non-Weaving Speeds__________________________ 
                                                                                
                                       Weaving      Non-Weaving                 
Weaving intensity factor, Wi           1.97         0.35                        
Weaving and non-weaving speeds, Si     31.83        52.16                       
Number of lanes required for                                                    
unconstrained operation, Nw (Exhibit 24-7)          2.07                        



Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                        
Type of operation is                                Constrained                 
                                                                                
_________Weaving Segment Speed, Density, Level of Service and Capacity_________ 
                                                                                
Weaving segment speed, S               41.48  mph                               
Weaving segment density, D             37.91  pc/mi/ln                          
Level of service, LOS                  E                                        
Capacity for base condition, cb        7244   pc/h                              
                                                                                
_______________________Limitations on Weaving Segments_________________________ 
                                                                                
                                                      If Max Exceeded See Note  
                                       Analyzed       Maximum        Note       
Weaving flow rate, Vw                  2537           2800            a         
Average flow rate (pcphpl)             1572           2300            b         
Volume ratio, VR                       0.40           0.35            c         
Weaving ratio, R                       0.06            N/A            d         
Weaving length (ft)                    2200           2500            e         
Notes:                                                                          
a.  Capacity constrained by maximum allowable weaving flow rate.                
b.  Capacity constrained by basic freeway capacity.                             
c.  Segments do not operate well at VR's exceeding max.  Poor operations        
    and some local queuing are expected in such cases.                          
d.  Breakdown may occur in some cases for Type C segments.                      
e.  When length exceeds these limits, merge and diverge are treated as          
    isolated junctions and analyzed accordingly (HCM Chapter 25, HCS Ramps.)    
                                                                                
                                                                                



                                                                                
                       HCS2000: Freeway Weaving Release 4.1a                    

Syc_whitten_am_4 lane 
Brad Winkler                                                                    
Parsons Brinckerhoff                                                            
1900 Church Street                                                              
Suite 203                                                                       
Nashville, TN 37203                                                             
Phone:  615-340-9184                       Fax:  615-327-8514                   
E-mail:  winkler@pbworld.com                                                    
                                                                                
______________________________Operational Analysis_____________________________ 
                                                                                
Analyst:                Brad Winkler                                            
Agency/Co.:             PBQD                                                    
Date Performed:         2/15/02                                                 
Analysis Time Period:   AM Peak                                                 
Freeway/dir or Travel:  westbound                                               
Weaving Location:       Sycamore-Whitten                                        
Jurisdiction:           Shelby County                                           
Analysis Year:          2026                                                    
Description:  Walnut Grove Parjway 2026 Peak Hour Traffic Analysis              
                                                                                
___________________________________Inputs______________________________________ 
                                                                                
Freeway free-flow speed, SFF                60             mph                  
Weaving number of lanes, N                  5                                   
Weaving segment length, L                   2200           ft                   
Terrain type                                Level                               
    Grade                                                  %                    
    Length                                                 mi                   
Weaving type                                A              Multilane or C-D     
Volume ratio, VR                            0.40                                
Weaving ratio, R                            0.06                                
                                                                                
___________________Conversion to pc/h Under Base Conditions____________________ 
                                                                                
                                       Non-Weaving     Weaving                  
                                       V       V       V       V                
                                        A-C     B-D     A-D     B-C             
Volume, V                              3236    92      2113    138     veh/h    
Peak-hour factor, PHF                  0.90    0.90    0.90    0.90             
Peak 15-min volume, v15                899     26      587     38      v        
Trucks and buses                       3       3       3       3       %        
Recreational vehicles                  0       0       0       0       %        
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5              
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2              
Heavy vehicle adjustment, fHV          0.985   0.985   0.985   0.985            
Driver population adjustment, fP       1.00    1.00    1.00    1.00             
Flow rate, v                           3649    103     2382    155     pc/h     
                                                                                
_______________________Weaving and Non-Weaving Speeds__________________________ 
                                                                                
                                       Weaving      Non-Weaving                 
Weaving intensity factor, Wi           1.59         0.26                        
Weaving and non-weaving speeds, Si     34.33        54.73                       
Number of lanes required for                                                    



unconstrained operation, Nw (Exhibit 24-7)          2.52                        
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                        
Type of operation is                                Constrained                 
                                                                                
_________Weaving Segment Speed, Density, Level of Service and Capacity_________ 
                                                                                
Weaving segment speed, S               44.15  mph                               
Weaving segment density, D             28.49  pc/mi/ln                          
Level of service, LOS                  D                                        
Capacity for base condition, cb        10344  pc/h                              
                                                                                
_______________________Limitations on Weaving Segments_________________________ 
                                                                                
                                                      If Max Exceeded See Note  
                                       Analyzed       Maximum        Note       
Weaving flow rate, Vw                  2537           2800            a         
Average flow rate (pcphpl)             1257           2300            b         
Volume ratio, VR                       0.40           0.20            c         
Weaving ratio, R                       0.06            N/A            d         
Weaving length (ft)                    2200           2500            e         
Notes:                                                                          
a.  Capacity constrained by maximum allowable weaving flow rate.                
b.  Capacity constrained by basic freeway capacity.                             
c.  Segments do not operate well at VR's exceeding max.  Poor operations        
    and some local queuing are expected in such cases.                          
d.  Breakdown may occur in some cases for Type C segments.                      
e.  When length exceeds these limits, merge and diverge are treated as          
    isolated junctions and analyzed accordingly (HCM Chapter 25, HCS Ramps.)    
                                                                                
                                                                                



                                                                                
                       HCS2000: Freeway Weaving Release 4.1a                    

Syc_whitten_pm 
Brad Winkler                                                                    
Parsons Brinckerhoff                                                            
1900 Church Street                                                              
Suite 203                                                                       
Nashville, TN 37203                                                             
Phone:  615-340-9184                       Fax:  615-327-8514                   
E-mail:  winkler@pbworld.com                                                    
                                                                                
______________________________Operational Analysis_____________________________ 
                                                                                
Analyst:                Brad Winkler                                            
Agency/Co.:             PBQD                                                    
Date Performed:         2/15/02                                                 
Analysis Time Period:   PM Peak                                                 
Freeway/dir or Travel:  eastbound                                               
Weaving Location:       Sycamore-Whitten                                        
Jurisdiction:           Shelby County                                           
Analysis Year:          2026                                                    
Description:  Walnut Grove Parjway 2026 Peak Hour Traffic Analysis              
                                                                                
___________________________________Inputs______________________________________ 
                                                                                
Freeway free-flow speed, SFF                60             mph                  
Weaving number of lanes, N                  4                                   
Weaving segment length, L                   2200           ft                   
Terrain type                                Level                               
    Grade                                                  %                    
    Length                                                 mi                   
Weaving type                                A              Multilane or C-D     
Volume ratio, VR                            0.40                                
Weaving ratio, R                            0.06                                
                                                                                
___________________Conversion to pc/h Under Base Conditions____________________ 
                                                                                
                                       Non-Weaving     Weaving                  
                                       V       V       V       V                
                                        A-C     B-D     A-D     B-C             
Volume, V                              3236    92      2113    138     veh/h    
Peak-hour factor, PHF                  0.90    0.90    0.90    0.90             
Peak 15-min volume, v15                899     26      587     38      v        
Trucks and buses                       3       3       3       3       %        
Recreational vehicles                  0       0       0       0       %        
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5              
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2              
Heavy vehicle adjustment, fHV          0.985   0.985   0.985   0.985            
Driver population adjustment, fP       1.00    1.00    1.00    1.00             
Flow rate, v                           3649    103     2382    155     pc/h     
                                                                                
_______________________Weaving and Non-Weaving Speeds__________________________ 
                                                                                
                                       Weaving      Non-Weaving                 
Weaving intensity factor, Wi           1.97         0.35                        
Weaving and non-weaving speeds, Si     31.83        52.16                       
Number of lanes required for                                                    



unconstrained operation, Nw (Exhibit 24-7)          2.07                        
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                        
Type of operation is                                Constrained                 
                                                                                
_________Weaving Segment Speed, Density, Level of Service and Capacity_________ 
                                                                                
Weaving segment speed, S               41.48  mph                               
Weaving segment density, D             37.91  pc/mi/ln                          
Level of service, LOS                  E                                        
Capacity for base condition, cb        7244   pc/h                              
                                                                                
_______________________Limitations on Weaving Segments_________________________ 
                                                                                
                                                      If Max Exceeded See Note  
                                       Analyzed       Maximum        Note       
Weaving flow rate, Vw                  2537           2800            a         
Average flow rate (pcphpl)             1572           2300            b         
Volume ratio, VR                       0.40           0.35            c         
Weaving ratio, R                       0.06            N/A            d         
Weaving length (ft)                    2200           2500            e         
Notes:                                                                          
a.  Capacity constrained by maximum allowable weaving flow rate.                
b.  Capacity constrained by basic freeway capacity.                             
c.  Segments do not operate well at VR's exceeding max.  Poor operations        
    and some local queuing are expected in such cases.                          
d.  Breakdown may occur in some cases for Type C segments.                      
e.  When length exceeds these limits, merge and diverge are treated as          
    isolated junctions and analyzed accordingly (HCM Chapter 25, HCS Ramps.)    
                                                                                
                                                                                



                                                                                
                       HCS2000: Freeway Weaving Release 4.1a                    

Syc_whitten_pm 4 lane 
Brad Winkler                                                                    
Parsons Brinckerhoff                                                            
1900 Church Street                                                              
Suite 203                                                                       
Nashville, TN 37203                                                             
Phone:  615-340-9184                       Fax:  615-327-8514                   
E-mail:  winkler@pbworld.com                                                    
                                                                                
______________________________Operational Analysis_____________________________ 
                                                                                
Analyst:                7rad Winkler                                            
Agency/Co.:             PBQD                                                    
Date Performed:         2/15/02                                                 
Analysis Time Period:   PM Peak                                                 
Freeway/dir or Travel:  eastbound                                               
Weaving Location:       Sycamore-Whitten                                        
Jurisdiction:           Shelby County                                           
Analysis Year:          2026                                                    
Description:  Walnut Grove Parjway 2026 Peak Hour Traffic Analysis              
                                                                                
___________________________________Inputs______________________________________ 
                                                                                
Freeway free-flow speed, SFF                60             mph                  
Weaving number of lanes, N                  5                                   
Weaving segment length, L                   2200           ft                   
Terrain type                                Level                               
    Grade                                                  %                    
    Length                                                 mi                   
Weaving type                                A              Multilane or C-D     
Volume ratio, VR                            0.40                                
Weaving ratio, R                            0.06                                
                                                                                
___________________Conversion to pc/h Under Base Conditions____________________ 
                                                                                
                                       Non-Weaving     Weaving                  
                                       V       V       V       V                
                                        A-C     B-D     A-D     B-C             
Volume, V                              3236    92      2113    138     veh/h    
Peak-hour factor, PHF                  0.90    0.90    0.90    0.90             
Peak 15-min volume, v15                899     26      587     38      v        
Trucks and buses                       3       3       3       3       %        
Recreational vehicles                  0       0       0       0       %        
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5              
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2              
Heavy vehicle adjustment, fHV          0.985   0.985   0.985   0.985            
Driver population adjustment, fP       1.00    1.00    1.00    1.00             
Flow rate, v                           3649    103     2382    155     pc/h     
                                                                                
_______________________Weaving and Non-Weaving Speeds__________________________ 
                                                                                
                                       Weaving      Non-Weaving                 
Weaving intensity factor, Wi           1.59         0.26                        
Weaving and non-weaving speeds, Si     34.33        54.73                       
Number of lanes required for                                                    



unconstrained operation, Nw (Exhibit 24-7)          2.52                        
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                        
Type of operation is                                Constrained                 
                                                                                
_________Weaving Segment Speed, Density, Level of Service and Capacity_________ 
                                                                                
Weaving segment speed, S               44.15  mph                               
Weaving segment density, D             28.49  pc/mi/ln                          
Level of service, LOS                  D                                        
Capacity for base condition, cb        10344  pc/h                              
                                                                                
_______________________Limitations on Weaving Segments_________________________ 
                                                                                
                                                      If Max Exceeded See Note  
                                       Analyzed       Maximum        Note       
Weaving flow rate, Vw                  2537           2800            a         
Average flow rate (pcphpl)             1257           2300            b         
Volume ratio, VR                       0.40           0.20            c         
Weaving ratio, R                       0.06            N/A            d         
Weaving length (ft)                    2200           2500            e         
Notes:                                                                          
a.  Capacity constrained by maximum allowable weaving flow rate.                
b.  Capacity constrained by basic freeway capacity.                             
c.  Segments do not operate well at VR's exceeding max.  Poor operations        
    and some local queuing are expected in such cases.                          
d.  Breakdown may occur in some cases for Type C segments.                      
e.  When length exceeds these limits, merge and diverge are treated as          
    isolated junctions and analyzed accordingly (HCM Chapter 25, HCS Ramps.)    
                                                                                
                                                                                



                                                                                
                       HCS2000: Freeway Weaving Release 4.1a                    

whitten_app_pm 
Brad Winkler                                                                    
Parsons Brinckerhoff                                                            
1900 Church Street                                                              
Suite 203                                                                       
Nashville, TN 37203                                                             
Phone:  615-340-9184                       Fax:  615-327-8514                   
E-mail:  winkler@pbworld.com                                                    
                                                                                
______________________________Operational Analysis_____________________________ 
                                                                                
Analyst:                Brad Winkler                                            
Agency/Co.:             PBQD                                                    
Date Performed:         2/14/02                                                 
Analysis Time Period:   PM Peak                                                 
Freeway/dir or Travel:  eastbound                                               
Weaving Location:       Whitten-Appling                                         
Jurisdiction:           Shelby County                                           
Analysis Year:          2026                                                    
Description:  Walnut Grove Parkway                                              
                                                                                
___________________________________Inputs______________________________________ 
                                                                                
Freeway free-flow speed, SFF                60             mph                  
Weaving number of lanes, N                  4                                   
Weaving segment length, L                   2400           ft                   
Terrain type                                Level                               
    Grade                                                  %                    
    Length                                                 mi                   
Weaving type                                A              Multilane or C-D     
Volume ratio, VR                            0.39                                
Weaving ratio, R                            0.12                                
                                                                                
___________________Conversion to pc/h Under Base Conditions____________________ 
                                                                                
                                       Non-Weaving     Weaving                  
                                       V       V       V       V                
                                        A-C     B-D     A-D     B-C             
Volume, V                              2495    118     1447    200     veh/h    
Peak-hour factor, PHF                  0.90    0.90    0.90    0.90             
Peak 15-min volume, v15                693     33      402     56      v        
Trucks and buses                       4       4       4       4       %        
Recreational vehicles                  0       0       0       0       %        
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5              
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2              
Heavy vehicle adjustment, fHV          0.980   0.980   0.980   0.980            
Driver population adjustment, fP       1.00    1.00    1.00    1.00             
Flow rate, v                           2827    133     1639    226     pc/h     
                                                                                
_______________________Weaving and Non-Weaving Speeds__________________________ 
                                                                                
                                       Weaving      Non-Weaving                 
Weaving intensity factor, Wi           1.38         0.22                        
Weaving and non-weaving speeds, Si     35.97        56.03                       
Number of lanes required for                                                    



unconstrained operation, Nw (Exhibit 24-7)          1.98                        
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                        
Type of operation is                                Constrained                 
                                                                                
_________Weaving Segment Speed, Density, Level of Service and Capacity_________ 
                                                                                
Weaving segment speed, S               46.10  mph                               
Weaving segment density, D             26.17  pc/mi/ln                          
Level of service, LOS                  C                                        
Capacity for base condition, cb        7348   pc/h                              
                                                                                
_______________________Limitations on Weaving Segments_________________________ 
                                                                                
                                                      If Max Exceeded See Note  
                                       Analyzed       Maximum        Note       
Weaving flow rate, Vw                  1865           2800            a         
Average flow rate (pcphpl)             1206           2300            b         
Volume ratio, VR                       0.39           0.35            c         
Weaving ratio, R                       0.12            N/A            d         
Weaving length (ft)                    2400           2500            e         
Notes:                                                                          
a.  Capacity constrained by maximum allowable weaving flow rate.                
b.  Capacity constrained by basic freeway capacity.                             
c.  Segments do not operate well at VR's exceeding max.  Poor operations        
    and some local queuing are expected in such cases.                          
d.  Breakdown may occur in some cases for Type C segments.                      
e.  When length exceeds these limits, merge and diverge are treated as          
    isolated junctions and analyzed accordingly (HCM Chapter 25, HCS Ramps.)    
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December 20, 2001 
 
 
 
Mr. Tom Ibrahim 
Facilities Planning 
Tennessee Department of Transportation 
Suite 900, James K. Polk Bldg. 
505 Deaderick Street 
Nashville, TN 37243 
 
Dear Mr. Ibrahim: 
 
Subject: APR Field Plan Review 12/19/01 
 Work Order No. 12, Agreement No. E0514, Project No. 
 99104-1069-04 Advance Planning Report, Walnut Grove 

Road Relocated, Shelby County 
 
 
This letter documents the meeting that took place on December 19, 2001 at 1:30 PM for 
the above referenced project.  The meeting took place in a conference room at the 
Shelby Farms Welcome Center.   
 
The following were in attendance: 
 

NAME AGENCY NAME AGENCY 
Tom Ibrahim TDOT Wain Gaskins City of Memphis 
Charlie Graves TDOT Ted Fox Shelby County 
Jim Hatmaker TDOT Nancy Skinner PBQ&D 
Burt Hutchins TDOT Brad Winkler PBQ&D 
James Sumler TDOT Bob Baker PBQ&D 
Gary Fottrell FHWA   

 
General Comments: 
 
It is the desire of the City and County to provide a ‘park’ like roadway with large 
grassed and /or landscaped medians.  It is also desirable for the speeds to be held to a 
minimum through the corridor.  However, for safety concerns design speed should be 
based on higher freeway speeds. 
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The following items were determined from the meeting: 
 
�� Design Speed is 60 MPH 
�� A 72 ft depressed median will be used on basic freeway sections (this will allow for 

the addition of a 4th lane in each direction to the inside) 
�� Roadway is classified as a major arterial 
�� 6-lane section will be the basic freeway section 
�� Auxiliary lanes will be provided as needed based on traffic analysis 
�� 12 ft shoulder (10’ stabilized) will be provided on inside and outside lanes 
�� The railroad tracks on Whitten Road will be crossed at-grade 
�� Trinity Road Tie-in to Appling and Germantown Parkway will not be included in this 

APR 
�� The basic R/W width will be 250 ft with additions made as necessary 
�� All APR design will be based on the railroad corridor remaining intact 
�� Follow-up meeting will be scheduled for Friday, December 28, 2001   
�� Delivery of the draft APR is scheduled for January 22, 2001 
 
If you have any questions, please do not hesitate to contact me at (615) 340-9184. 
 
 
Sincerely, 
 
PARSONS BRINCKERHOFF QUADE & DOUGLAS, INC. 
 
 
 
Brad S. Winkler, P.E. 
Lead Engineer 
 
cc: File 

Meeting Attendees 
Mr. Bill Hart, TDOT Facilities Planning 

 Mr. Houston Walker, TDOT Region 3 & 4 Structures Office 
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January 11, 2002 
 
 
Mr. Tom Ibrahim 
Facilities Planning 
Tennessee Department of Transportation 
Suite 900, James K. Polk Bldg. 
505 Deaderick Street 
Nashville, TN 37243 
 
Dear Mr. Ibrahim: 
 
Subject: “Walnut Grove Parkway” 
 APR Meeting 1/4/02, Walnut Grove Road Relocated 
 Work Order No. 12, Agreement No. E0514  
 Project No. 99104-1069-04  
 
This letter documents the meeting that took place on January 4, 2002 at 10:00 AM for the 
above referenced project.  The meeting took place in the 4th floor conference room at 
TDOT Headquarters in Nashville, TN.   
 
Attendance: 
 

NAME AGENCY NAME AGENCY 
    
Tom Ibrahim TDOT Gary Fottrell FHWA 
Dennis Cook TDOT Mark Doctor FHWA 
Charlie Graves TDOT Wain Gaskins City of Memphis 
Jim Hatmaker TDOT Ted Fox Shelby County 
Jerry Moorhead TDOT Michael Oakes Shelby County 
Bill Hart TDOT Nancy Skinner PBQ&D 
Jim Bryson TDOT Brad Winkler PBQ&D 
  Bob Baker PBQ&D 

 
Meeting Minutes: 
 
It is the desire of the City and County to provide a “park-like” roadway with large 
grassed and /or landscaped medians.  It is also desirable for the speeds to be held to a 
minimum through the corridor.  However, for safety concerns design speed should be 
based on larger radii. 
 
Shelby County and the City of Memphis want to determine the posted speed.  They also 
are opposed to the use of the term “freeway”.  Parkway is preferred and will be used 
from this point forward. 
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Shelby Farms Board supports conceptually alternative “F” which is now called Walnut 
Grove Road Relocated.  The Board wants to become an authority.  This may happen by 
July 2002. 
 
FHWA:  Can utilize studies from past.  However, this is a separate project.  A new NEPA 
document will be required.  Parsons Brinckerhoff (PB) is directed to move forward with 
detailed functional designs and determine footprint impact. 
 
Possible land swap of Section 4(f) areas with area of existing Walnut Grove Road to be 
removed.  Does land swap of Walnut Grove Road removal balance 4(f) impact? 
 
FHWA discussed purpose of project and summed it up in two key points. (1)  Get from 
point A to B, and (2) rejoin the farm. 
 
Valid avoidance alternatives are those that are reasonable and prudent.  Looking to see if 
there is an avoidance alternative is part of the APR process.  An avoidance alternative 
must totally bypass Section 4(f) resources.  The APR must contain sufficient information 
to define avoidance.  The avoidance considers what is feasible and prudent.  Demonstrate 
what impacts would be.  During the process it is important to describe minimization 
efforts.    
 
A Purpose and Need statement is needed.   
 
It is County’s responsibility to educate the citizens on the purpose of the Walnut Grove 
Road Relocated project.   
 
Shelby County and the City of Memphis are sponsoring the project.  Project funding will 
come from the originally designated funds for Kirby Parkway, Walnut Grove Road 
widening and Mullins Station widening. 
 
Why isn’t widening Walnut Grove Road an avoidance alternative?  It does not meet 
purpose #2 for rejoining the farm. 
 
County indicates that this project gives up capacity as outlined in previous improvement 
plans.  This is a compromise that should be highlighted.  Will things be as good as 
before? 
 
Concern centers on 60 mph design speed.  Prefer to refer to design criteria in terms of 
minimum radii and degree of curvature. 
 
City and County have concern for Trinity Road’s exclusion from the APR.  This 
connector is vital since it provides access to adjacent land uses.  Trinity Road will be 
included in the APR. 
 
The Kirby-Whitten interchange is part of the APR.  PB directed to use previous design 
plans for Kirby Parkway to establish appropriate tie-ins north of the subject area. 
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It is desirable to have another public meeting that County, City, TDOT, FHWA and PB 
will attend.  The meeting will be held prior to final APR submittal (Maybe mid-March).  
Functional plans will be presented for both proposed alignment and prudent avoidance 
alternatives. 
 
Is 72’ median excessive or is it context sensitive?  Minimum required median is 48 feet 
as per TDOT standards.  Can this be relaxed?  12 ft shoulders by standard are paved.  
Why not sod with a stabilized foundation?  This provides for aesthetics and the farm 
character. 
 
Design will start with 12’ shoulder (10’ stabilized).  The outside shoulders can be used as 
one-directional bike lanes thus providing a continuous north/south and east/west bike 
lane through the farms and connection to any internal bike system that is developed by 
the farms master plan. 
 
Assume CSX railroad tracks will remain in operation for this APR.   
 
Section 4(f) resources will be added to functional displays.  Some additional research will 
be necessary to identify all Section 4(f) resources.   
 
In order to bypass all Section 4(f) resources it might be necessary to create a new 
interchange with Germantown Parkway to the north of the existing single point. 
 
New APR deliver date is tentatively set for late March.  A public information meeting 
will be held prior to that date. 
 
Purpose and Need statement will be prepared and circulated for review and comment 
week of 1/7/02. 
 
If you have any questions or comments, please do not hesitate to contact me at (615) 340-
9184 or via e-mail at winkler@pbworld.com. 
 
Sincerely, 
 
PARSONS BRINCKERHOFF QUADE & DOUGLAS, INC. 
 
 
Brad S. Winkler, P.E. 
Lead Engineer 
 
cc: File 

Meeting Attendees 
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March 15, 2002 
 
 
Mr. Tom Ibrahim 
Facilities Planning 
Tennessee Department of Transportation 
Suite 900, James K. Polk Building 
505 Deaderick Street 
Nashville, TN 37243 
 
Dear Mr. Ibrahim: 
 
Subject: Walnut Grove Parkway Public Meeting Pre-meeting 
 Work Order No. 12, Agreement No. E0514  
 Project No. 99104-1069-04  
 
This letter documents the meeting that took place on March 8, 2002, at 10:00 AM for the 
above referenced project. The meeting took place in the 18h floor conference room at 
TDOT Headquarters in Nashville, TN.   
 
Attendance: 
 

NAME AGENCY NAME AGENCY 
    
Tom Ibrahim TDOT Wain Gaskins City of Memphis 
Jerry Moorhead TDOT John Conroy City of Memphis 
Charlie Graves TDOT Ted Fox Shelby County 
Jim Bryson TDOT Michael Oakes Shelby County 
Bill Hart TDOT Susan Thrasher PBQ&D 
Dudley Daniel TDOT Brad Winkler PBQ&D 
  Bob Baker PBQ&D 

 
Material Distributed: 
Purpose and Need Statement 
Minutes from 1/4/02 Meeting 
Notice of Public Meeting including a location map 
 
Material Displayed: 
Full Size Functional Plan Set 
½ size plans pieced together 
 
Summary Agenda: 
 

1. Reason for Meeting:   
Preparations for public meeting on 3/26/02 ��

�� Who will attend 
2. Purpose & Need 
3. Two Potential Alternatives: 
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a. Functional Design: derived from citizen and local jurisdiction input 
b. Avoidance Alternative: necessary because of Section 4(f) resources 

4. Outstanding Issues 
Traffic Data ��

��

��

��

��

��

��

��

��

��

��

Aerial photography for Germantown Parkway 
Designation of additional Section 4(f) Properties 

5. Display material: 
Full size functional sets (100 scale) 
Wall Displays (functional plans pieced together (100 scale) 
Location Map (TDOT) 

 
Meeting Minutes: 
The meeting on the 26th will have the following items: 

Comment Cards (provided by TDOT) 
Court Reporter (TDOT) 
5 Table copies of full size Functional plan sets (PB) 
2 Wall Displays @ 1”=100’ (PB) 
Location Map (part of TDOT handout) 

 
The meeting will follow procedures for a TDOT open house.  No formal presentation will 
be made.  TDOT, Shelby Count, the City of Memphis and PB staff will be present to 
answer questions and explain the project.  Only one alternative will be displayed since 
the avoidance alternative does not meet the purpose and need and is therefore not 
prudent. 
 
Disregard all previous discussions pertaining to the possibility of using the CSX ROW.  
The current functional layout does not use railroad ROW. 
 
An avoidance alternative is not a viable alternative if it does not meet all of the objectives 
of the need and purpose.  Since the avoidance alternative shown does not meet the need 
and purpose it will be removed from further consideration and not displayed at the 
March 26 meeting.  This does not discount the effort.  The work to date was necessary to 
reach the conclusion that the avoidance was not prudent.   
 
The advertisement shows two possible routes.  One being the above mentioned avoidance 
alternative.  TDOT will see about amending the advertisement if possible.  The reason the 
avoidance alternative falls out will be documented in the Q & A handout.     
 
Avoidance alternative will be addressed in Q & A handouts but it will not be displayed. 
PB will prepare a sensitivity analysis that is not part of the APR.  It will be used for 
clarification and informational purposes only to project stakeholders. 
 
Schedule of activities will be prepared and be included in the hand out material. 
 
Questions and topics to consider in the Q & A handout: 
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How will Section 4(f) properties be mitigated? ��

��

��

��

��

��

��

��

��

��

��

What is the timeframe? 
Why were alternatives eliminated? 
How many lanes? 
Walnut Grove is not a state route 
The process is not far enough along to have cost estimates 
Shelby Farms Master Plan:  review and development is timely due to the 
development of the master plan 

 
TDOT to have a display at entrance posing issues for citizens to think about and 
comment on including (This information will also be included in handout material): 

 

Median type 
Pedestrian access 
Berms 
Bikeways 

 
The recommended flow of information for potential enhancements resulting from the 
public comment period should follow the following order: 
 
Public Comments to Shelby Farms Board which makes recommendations to Shelby 
County Government and the City of Memphis in combination/cooperation with the 
Tennessee Department of Transportation.  This is a joint effort with the governments of 
Shelby County and the City of Memphis, TDOT and FHWA. 
  
If you have any questions or comments, please do not hesitate to contact me at (615) 340-
9184 or via e-mail at winkler@pbworld.com. 
 
Sincerely, 
 
PARSONS BRINCKERHOFF QUADE & DOUGLAS, INC. 
 
 
Brad S. Winkler, P.E. 
Lead Engineer 
 
cc: File and Meeting Attendees 
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Purpose of and Need for this Project 
 
The purpose of this project is twofold.  The intent is to enhance the transportation 
network in eastern Shelby County and to consolidate the bulk of the recreational open 
spaces within Shelby Farms by the relocation of Walnut Grove Road from the mid 
section of the Farms to its periphery.  This proposal is envisioned as a “Parkway” type 
facility, which is consistent with the master plan for Shelby Farms.   
 
The project will accommodate the proposed continuous north/south vehicular routing of 
traffic between Humphrey’s Boulevard and Whitten Road (proposed Kirby Parkway 
north of the Farms).  It will also improve the capacity of the Walnut Grove Road segment 
through Shelby Farms, which is part of a continuous east/west route that stretches from 
the downtown Memphis area to State Route 385 eastern Shelby County as shown in the 
Memphis Metropolitan Long Range Transportation Plan.  By providing improved access, 
the new roadway is expected to improve mobility and reduce congestion along existing 
routes in east Memphis.  It will also result in a safer and more efficient roadway system. 
 
The current proposal for the relocation of Walnut Grove Road is the culmination of 
extensive discussions in Memphis and Shelby County, among local officials and citizens, 
regarding the future of the Shelby Farms area.  This project will result in the physical 
removal of existing Walnut Grove Road and Farm Road and the construction of an 
efficient transportation corridor on the eastern and northern boundary of the Farms.  The 
northern and southern halves of the traditional Farms property will then be reunited, and 
larger areas of open space will be available for recreational use.  The removal of the 
major roadway from the mid section of the Farms will help to enhance the recreational 
visitor experience. 
 
 
 
 
 
 
 
 















 
 
 
 
 

APPENDIX D 
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APPENDIX E 
 

Functional Plans 
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