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21st July, 2008 

Rick Masson 
Executive Director,
Shelby Farms Park Conservancy,
500 North Pine Lake Drive, 
Memphis, TN 38134 

Dear Rick, 

It gives me great pleasure to submit to you and to the Board of the Shelby Farms Park Conservancy
this Master Plan document.  In the pages that follow are descriptions of a vision that has been 
shaped by carefully listening to the needs and desires of the many different users of the Park today, 
as well as to the potential aspirations of an even broader populace that may be attracted to the Park 
in the future.  The document describes how the land may be enhanced, improved and modified over
time to become even more beautiful and special than it is today, accommodating an even wider
spectrum of visitors and creating a new “green heart” for Memphis.  While the Master Plan outlines
specific ideas for transforming parts of the Park over the next few years, it is also provides a good 
deal of flexibility to allow a fluid response to changing demands, needs and desires over time.

We look forward to continuing to work with you and the Conservancy as you move forward in 
making this vision for Shelby Farms Park a reality. 

With my very best regards,

James Corner
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Greensboro,�NC��

� Acres� O&M��

All�Parks� 3,700� $5,400/�acre�

Center�City�Park� 2� $180,000/�acre�

City�Park�Systems�O&M�Costs�

Denver�� $1,550�/�acre��

Greensboro� $5,300/�acre�

New�York�City�� $13,500�/�acre��

Memphis�� $2,200�/�acre�

Minneapolis�� $8,500�/�acre��
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The goals for the Shelby Farms Parkway Advisory 
Team were grouped into two categories:  Team 
Goals and Project Goals.  Team goals provided 
guiding principles for team deliberations and 

activities throughout the CSS process.  Project goals were 
more specifically related to the characteristics of the     
proposed roadway and the Team’s vision and expectations 
for the project. 

Team Goals

�� Achieve Community consensus and build public        
trust. 

�� Reach consensus for a context sensitive solution in a 
timely fashion. 

�� Adhere to a continuous and responsive public         
involvement process. 

�� Maintain the spirit of teamwork throughout the      
project.

�� Create an atmosphere of good communication among 
the team, government, and the community. 

Project Goals

�� Create a road that enhances and embraces the park. 
�� Create a design concept that is socially, economically, 

and environmentally responsible. 
�� Create a safe and effective roadway design. 
�� Reduce corridor congestion. 
�� Produce an excellent design that enhances the quality 

of life in the community. 
�� Create the opportunity for non-vehicular traffic to   

enter and use the park. 
�� Create the opportunity for vehicular and non-vehicular 

crossing of the corridor including access for the   
physically challenged. 

Six meetings of the Shelby Farms Parkway Advisory Team were 
held between February 2005 and February 2006.  Two Public 
Workshops were held during the same time period. 

The first team meeting (February 10, 2005) was a partnering 
meeting that concluded with the development of “Team and     
Project Goals” and outlining key steps in working toward the first 
public meeting/workshop. 

The first Public Workshop (March 24, 2005) was a “blank page” 
concept.  An aerial photograph of the study area was provided and 
the public was afforded the opportunity to provide their thoughts 
and concerns for constructing a north-south road through Shelby 
Farms. 

The Team next met on April 28, 2005 to discuss the results from 
the Public Workshop.  The Team discussed the purpose and need 
for the project, traffic forecasting activities, and similar projects.  
They concluded their meeting with a “brainstorming session”  
relating to design criteria and the range of alternatives to be     
considered.  Team members developed sketches of potential 
alignments. 

The Team met on August 18, 2005 to review and discuss five  
alternative concepts.  Alternatives included 4 and 6 lane          
alternatives, 35, 40, 45, and 50 mph design speeds, and a range of 
median widths including an independent roadway design concept.  
Information from the August 18, 2005 meeting was used to     
develop two refined alternatives. 

The Team met again on October 6, 2006.  Following  a “field 
walk through” and additional team discussions, these two        
alternatives were further refined for presentation at the second 
Public Workshop on November 15, 2005. 

Both alternatives presented at the second Public Workshop  were 
4 lanes and included a curvilinear alignment along the western 
boundary of the study area.  One was developed on the basis of a 
40 mph design speed and the other using criteria for a 45 mph 
design speed.  One alternative included a 40-foot common median 
and the other involved an independent roadway concept.  At grade 
intersections were proposed at Sycamore View and Mullins     
Station.  Two interchange configurations were proposed at Walnut 
Grove.   

The results of the November 15, 2006 meeting were reviewed at 
the next meeting of the Shelby Farms Parkway Advisory Team on 
January 11, 2006.  The team discussed further opportunities for 
refinements to alternatives and discussed the development of 
“team recommendations.”  The Team met again on February 16, 
2006.  The focus of this meeting was to finalize the Team       
Recommendations presented herein.  

SHELBY FARMS PARKWAY ADVISORY TEAMSHELBY FARMS PARKWAY ADVISORY TEAM

TEAM RECOMMENDATIONSTEAM RECOMMENDATIONS

Chronology and Process 

Shelby Farms Parkway Advisory Team 

Team and Project Goals



Final team recommendations are grouped into three general categories:  (1) Design Features, (2) Interchange             
Configuration at Walnut Grove, and (3) Other Considerations.  It is the Team’s vision that these recommendations  
provide a basic framework for advancing this project to final design with recognition that access and aesthetic elements 
will be added later per these  recommendations and that refinements may be appropriate as additional information and 

engineering data becomes available. 

Recommended Design Features

�� 40 mph design speed 
�� 4 lanes (12-foot lane width) 
�� Stabilized grass shoulders where feasible 
�� Independent roadway concept 
�� Curvilinear alignment (recommended “plan view” to right) 
�� At-grade intersections at Sycamore View and at Mullins Station 
�� Grade separation at Walnut Grove 
�� Tractor Trailers will not be permitted 

Interchange Configuration at Walnut Grove

�� The recommended configuration for the interchange at Walnut Grove is a “trumpet” configuration that provides for free-
flowing traffic for all movements through the interchange. 

�� The interchange will feature a separate dedicated exit lane from southbound Shelby Farms Parkway to westbound          
Humphreys Boulevard. 

�� The interchange will include a single lane exit from southbound Shelby Farms Parkway to westbound Walnut Grove in    
addition to the dedicated exit lane to Humphreys Boulevard. 

�� Curvature within the interchange will meet 35mph design criteria with the exception of the loop ramp which shall meet 
25mph design criteria. 

�� With additional geotechnical information, shift the location of the interchange further to the south provided that geotechnical
analyses indicate that construction of embankment material over the landfill is prudent and feasible. 

Other Considerations
The Shelby County Government is involved in the development of a Master Plan for Shelby Farms.  One of this project’s goals 
is to “create a road that enhances and embraces the park.”  The Team’s vision for the Shelby Farms Parkway is a road that 
blends into the natural and topographic setting of Shelby Farms.  The Master Plan for Shelby Farms will provide a fundamental 
framework for future development and enhancement of Shelby Farms.  As such, the Shelby Farms Parkway Advisory Team 
recognizes that connectivity, access, and aesthetic characteristics of the Shelby Farms Parkway must be consistent with the  
Master Plan for Shelby Farms and has thus deferred development of recommendations to the Shelby Farms Master Plan.  More 
specific issues that should be considered in the development of the Master Plan include the following: 

�� Provisions for a “signature” entrance or entrances for Shelby Farms Park, including the bridge over Walnut Grove, 
�� Provisions for aesthetically appropriate materials (such as stone facing) and landscaping in the construction of the parkway, 
�� Provisions for safe, easy and convenient connectivity and non-vehicular access to Shelby Farms from surrounding residential 

areas and greenways on all sides of Shelby Farms, 
�� Provisions for multi-use paths for walkers, joggers, and recreational bicyclists, 
�� Provisions for equestrian trails to facilitate movement from one area of Shelby Farms to another, 
�� Provisions for safe, easy, and convenient connectivity within the park for pedestrians, bicycles and horses, 
�� Coordination and accommodation for rails to trails and/or future light rail in the vicinity of Mullins Station. 
�� Provisions for the continued involvement of the SFPAT in the final design, 

The Team also recommends that authorities from Shelby County, the City of Memphis, and TDOT provide adequate funding for 
the connectivity, access, and aesthetic features.  The Team recommends that design and funding of such features be incorporated
into this project included but not limited to access under the Wolf River Bridge north and south. 

Team Recommendations Plan View 

Mullins Station to Macon Road Walnut Grove to Mullins Station 
Typical Sections 
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Shelby Farms Park looking south from Mullins Station Road 

Proposal for Construction of Bicycle, Pedestrian, and Equine Trails 
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TENNESSEE DEPARTMENT OF TRANSPORTATION 

 ENHANCEMENT PROGRAM APPLICATION 
FY 2009 

Check box if this application is a re-submittal. 

Project Title:  
 
Shelby Farms Bicycle, Pedestrian, and Equine Trails 
 
Project Location (City and County): Please include detailed driving directions to the project site from 505 
Deaderick Street, Nashville for the necessary field reviews.   
 
Take I-40 West to Exit 14.  Take Whitten Road South for 1.6 miles to Mullins Station Road at the north end of Shelby  
Farms. 
 
Grand Total of All Project Costs (including preliminary engineering/design, right-of-way, and construction): 
$ 2,743,165 (project is segmented and prioritized for partial funding opportunities) 
 

 
 

1. Total Construction Costs (excluding preliminary engineering/design and right-of-way expenses): 
 
                                           $ 2,417,165  (100%) 
 
 

2. Federal Construction Funds Requested: 
                                      $ 1,933,732 (80% of number 1) 
 
 

3. Local Match of Construction Funds: 
                                           $ 483,433               (20% of number 1) 
 

Name of City/County or State Agency Applicant: 
 
Shelby County Government 

Address: 
160 North Main Street, Suite 801  Memphis, TN 38103 
 
Local Government Contact Person, Phone Number and E-mail Address for Application Process: 
Ted Fox, Director, Public Works Division, (901) 545-4266, Ted.Fox@shelbycountytn.gov  
 
Local Government Contact Person, Phone Number and E-mail Address for Project if Awarded: 
Ted Fox, Director, Public Works Division, (901) 545-4266, Ted.Fox@shelbycountytn.gov  
 

  
I hereby certify that, to the best of my knowledge, the information submitted with this application is accurate, all rules 
and regulations contained in TDOT’s Local Government Guidelines for the Management of Federal and State Funded 
Transportation Projects will be adhered to, and that funds are available for the completion of the project as described herein. 

 
Signature: _____________________________________________________________        Date ________________ 

                                                County Mayor  
             
            Printed Name and Title of elected official: A.C. Wharton, Mayor, Shelby County                                         

NOTE: THE HIGHEST ELECTED OFFICIAL OF A STATE OR LOCAL GOVERNMENT MUST SIGN THIS APPLICATION.   
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SECTION 1   ENHANCEMENT ACTIVITIES 

Check all that apply.  Complete explanation of each activity can be found beginning on Page 3 of the instruction 
booklet. 

 Facilities for pedestrians or bicycles 
All facilities must be hard-surfaced. All work must be at least 51% new 
construction for approval. 

 Rehabilitation and operation of historic 
transportation buildings, structures or facilities 
(including historic railroad facilities and canals) 

 Safety and educational activities for pedestrians 
and bicyclists 

 Preservation of abandoned railway corridors 

 Acquisition of scenic easements and scenic or 
historic sites (including historic battlefields). 
TDOT does not accept applications from local agencies for this activity.

 Inventory, control and removal of outdoor 
advertising. 

 Scenic or historic highway programs (including 
visitor centers) (Visitor Centers must have an elevation and floor plan 
included in the application with all areas labeled per use.)

Archaeological planning and research 

 Landscaping or other scenic beautification (All 
landscaping needs to be broken out and detailed in the budget.)

 Environmental mitigation: 
1. due to highway runoff (verification is required); or 
2. Reduce vehicle-caused wildlife mortality 

 Historic preservation  Establishment of transportation museums 
 

 
SECTION 2   PROJECT DESCRIPTION  

 

 
 
In February 2006, the Shelby Farms Parkway Advisory Team (SFPAT) reached consensus on the location of a 
new four-lane Parkway alignment running through the western edge of Shelby Farms.  For many years, 
previous planning efforts had run into public opposition to this segment of what has been known as the Kirby 
Parkway. As part of their recommendations to Shelby County, the City of Memphis, and TDOT, the SFPAT 
proposed that during further design phase of the Parkway that consideration be given to: 
 
� Provisions for safe, easy, and convenient connectivity and non-vehicular access to Shelby Farms from 

surrounding residential areas and greenways on all sides of Shelby Farms. 
�  Provisions for multi-use paths for walkers, joggers, and recreational bicyclists.  
� Provisions for equestrian trails to facilitate movement from one area of Shelby Farms to another. 
� Provisions for safe, easy, and convenient connectivity within the park for pedestrians, bicycles, and 
horses.  
 
The Team also recommended that design and funding of such features be incorporated into the project (see 
attached).  In 2008, the Shelby Farms Conservancy finalized the preparation of the Shelby Farms Master Plan 
which utilized extensive community involvement to develop an overarching vision for the future of this large 
and unique urban park.  The Master Plan lays the groundwork for the development of non-vehicular facilities 
within the Farms and has been used as the basis for the recommendations contained herewith.  TDOT, the 
City of Memphis, and the Shelby Farms Conservancy have worked closely to ensure that elements and 
principles of the Master Plan are included in the development of the Shelby Farms Parkway.   
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In 2005, TDOT began construction of the Wolf River Bridge as 
part of the Humphreys Blvd interchange improvement project.  
While the improvement of the interchange allowed for better 
access to Shelby Farms for visitors from the west, it was 
originally not designed with dedicated pedestrian and bicycle 
facilities.  Prior to construction, TDOT met with local 
stakeholders to discuss concerns with access across the 
bridges.  Through a series of discussion, without changing the 
bridge size or location, all parties reached agreement on 
revisions that incorporated a shared use bicycle and pedestrian 
path across the westbound ramp bridge that was protected from 
traffic and incorporated some aesthetic features. One goal of 
this project is to connect this shared use path (pictured at right) 
with the rest of Shelby Farms.   
 
While the Shelby Farms Parkway design is advancing, it has not advanced to a point where ARRA stimulus 
funding could be used for Parkway construction.  This proposal for the: 
 

Shelby Farms Bicycle, Pedestrian, and Equine Trails 
 
seeks to obtain enhancement funding to construct as much of the initial trail system as funding will allow.  This 
enhancement grant will create a much more bicycle and pedestrian friendly “greenspace” in Shelby Farms.  
Additional recreational uses of Shelby Farms will be encouraged by the addition of these facilities which will 
result in a healthier Memphis.   
 
All work to be constructed under this proposal will be coordinated so that it is compatible with future design 
plans for the roadway.  The cost estimates in this proposal are separated into buildable segments (see 
attached exhibit) so that construction can be advanced on each segment as enhancement funding levels 
allow.   
 
Cost estimates are based on a 13 foot meandering shared use path striped with eight feet for bicyclists and 
five feet for pedestrians or joggers. Although a 10 foot shared use path is the minimum required, the 
anticipated volume of pedestrians and bicyclists along with the availability of open space to provide a wider, 
safer, and more children friendly path led to the proposal for a wider path.  The bicycle path standards 
provided by TDOT will be used to develop a typical section.  Equestrian paths are planned to be 10 feet wide 
but will not be hard surfaced.  
 

 
Descriptions of each segment in order of their priority for funding are as follows: 
 
Segment A ($177,840) – Bicycle and Pedestrian shared-use path connecting the Wolf River westbound ramp 
bridge shared path to the proposed Park Circle Trail.  The portion of the Park Circle Trail west of the new 
Shelby Farms parkway would be constructed to a point where the new Parkway will ultimately bridge over the 
Park Circle Trail.  This segment will also include a short connection to the parking area along the Wolf River 
below the bridges.  
 
Segment B ($130,455) – 2,300 feet of Bicycle and Pedestrian trail running north from the Park Circle Trail to a 
proposed connection with the Sycamore View Road extension.  
 
Segment C ($257,400) – 4,300 feet of Bicycle and Pedestrian trail running north from the proposed 
connection to the Sycamore View Road extension to the proposed intersection of the Shelby Farms Parkway 
and Mullins Station Road.  
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Segment D ($173,160) – 3,100 feet of Bicycle and Pedestrian trail (Park Circle Trail) passing under the 
location of the future Shelby Farms parkway and proceeding east to a local access to the Kite Flying Field.  
 
Segment E ($444,600) – 1,200 feet of Bicycle and Pedestrian trail (Park Circle Trail) approach and 
overpassing Walnut Grove Road to a tie down point south of Walnut Grove Road.  This includes a bicycle and 
pedestrian overpass structure and short connections to existing roads serving the BMX track, soccer fields, 
and Farm Road south of Walnut Grove Road.  
 
Segment F ($157,950) – 2,000 feet of Bicycle, Pedestrian, and Equine trail connecting Segments B and C to 
the west with Farm Road to the east.  Separation will be provided between the Bicycle and Pedestrian portion 
of the trail and the Equine portion. 
 
Segment G ($180,180) – 3,100 feet of Bicycle and Pedestrian trail connecting the end of Segment F at Farm 
Road to the access road leading to the Shelby Farms Visitors Center.  This segment follows the north edge of 
a future planned expansion of Patriot Lake.  
 
Segment H ($140,400) – 1,900 feet of Bicycle and Pedestrian trail connecting the end of Segment C at 
Mullins Station Road to the parking area along Mullins Station at the north termini of the existing Chickasaw 
Trail. 
 
Segment I ($112,320) – 2,500 feet of Equestrian trail running south to north between the Park Circle Trail 
underpass and proposed intersection location of the planned Sycamore View Road extension and the Shelby 
Farms Parkway.   
 
Segment J ($324,960) – 5,700 feet of Bicycle and Pedestrian trail (Park Circle Trail) running around the south 
side of the existing landfill from the south end of Segment E to the new Walnut Grove Road bridge over the 
Wolf River.  Includes a trail under the bridge connecting to Segment A completing the Park Circle Trail.      
 
Segment K ($317,900) – 5,000 feet of Bicycle and Pedestrian trail running along the south side of the 
proposed Sycamore View Road Extension.  This segment would tie to Segments B, C, and F and would link 
the proposed Rails to Trails project on the CSX line near Mullins Station Road to park facilities.     
 
The total construction cost included in this grant application is $2,417,165 excluding preliminary engineering 
costs. Cost estimates for segment include cost for planting small trees along these greenways. No right of way 
or utilities impacts are anticipated.   Budget sheets for each segment follow in Section 3.  
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SECTION 3   PROJECT BUDGET 

 

Estimated Project Costs 
Shelby Farms Bicycle, Pedestrian, and Equine Trails 

Segment A 

ITEM DESCRIPTION UNIT QUANTITY UNIT PRICE TOTAL FEDERAL TE 
FUNDS @ 80% 

LOCAL 
GOVERNMENT 

MATCHING FUNDS 
@ 20% 

Stage I – Preliminary Engineering/Design (PE) 

Stage II – Right-of-Way/Utilities 

Preliminary Design Plans (enough 
to obtain the necessary  
environmental clearances) 

 
 

LS 

 
 

1 

  
 
$ 5,000 

 

Local, State and Federal  Permits 
 

LS 
 

1 
  

$ 5,000 
 

Plans, Specs, & Estimates (PS&E) 
Document Completion 

 
LS 

 
1 

  
$ 10,000 

 

SUBTOTAL
    

$ 20,000 
 

Local Match 
calculated
by TDOT 
prior to 
Construction
funding
authorization

ROW Design Plans 

 
 

LS 

 
 

0 

  
 
$ 

 

ROW Acquisition 
(Applicable for the acquisition of 
Scenic or Historic Sites applied by 
State Agencies ONLY) 

 
 
 

LS 

 
 
 

0 

  
 
 
$ 

  

License Agreements, Easements, 
Recording Fees 

 
LS 

 
0 

  
$ 

  

Utility Relocation and Certifications 
(Only if not affected  as a direct 
result of the enhancement project) 

 
 

LS 

 
 

0 

  
 
$ 

  

SUBTOTAL     
$ 

  

INSTRUCTIONS: List all items necessary to develop and construct your project. The applicant is responsible for verifying costs and their 
accuracy. Construction cost overruns will be the responsibility of the Local Government.

LOCAL PROJECTS: Please note that the Stage I and II Costs shown below are to be funded by the Local Government and are not eligible 
for Federal Reimbursement. 

Preliminary Engineering/Design:  Costs cannot be reimbursed with federal funds. However, if the costs are incurred after receipt of the 
Notice to Proceed with the Environmental Phase of Preliminary Engineering/Design (PE), and the agency follows TDOT’s Consultant 
Selection Procedures, the costs can be applied toward the Local Government’s 20% match. 

Right-of-Way/Utilities:  Costs cannot be reimbursed with federal funds. However, if the costs are incurred after receipt of the Notice to 
Proceed with the Right-of-Way Phase (ROW), the costs can be applied toward the Local Government’s 20% match. 
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ITEM DESCRIPTION UNIT QUANTITY UNIT PRICE TOTAL FEDERAL TE 
FUNDS @ 80% 

LOCAL 
GOVERNMENT 

MATCHING FUNDS 
@ 20% 

Stage III – Construction (CNST.) 
ROW Acquisition (State Agencies 

Only)
      

Site Preparation & Demolition:       
Clearing and Grubbing LS 1 $2,000 $2,000 $1,600  $400  
Removal of Obstructions         
Removal of concrete sidewalks         
Removal of asphaltic concrete 
pavement 

        

Construction Items:         

**Utility Relocation          
Retaining Wall         
Earthwork (including general, 
drainage and structural 
excavation and backfill) 

CY 4,000 $5.00 $20,000 $16,000  $4,000  

Curb and Gutter         
Concrete/Asphalt LF 2,300 $14.80 $34,000 $27,200  $6,800  
Culvert Extensions/Erosion 
Control 

LS 1 $20,000 $20,000 $16,000  $4,000  

Pedestrian Bridges         
Pedestrian ADA Ramp         
Bricked Stamp Pavers         
Striping         
Crosswalk Signals         

Landscaping         
Trees LS 1 $38,000 $38,000 $30,400  $7,600  
Shrubs         
Mulch         
Native Species Plantings         
Topsoil LS 1 $5,000 $5,000 $4,000  $1,000  
Seeding/Sod LS 1 $10,000 $10,000 $8,000  $2,000  
Irrigation Systems         

Pedestrian Amenities         
Pedestrian Lighting         
Benches         
Bike Racks         
Trash Receptacles         
Signage LS 1 $5,000 $5,000 $4,000  $1,000  
Comfort Stations         

Mobilization and 
Administration Costs

        

Contractor Mobilization LS 1 $12,000 $12,000 $9,600  $2,400  
Traffic Control         
CNST. Survey  & Layout LS 1 $4,000 $4,000 $3,200  $800  
Construction Administration LS 1 $2,000 $2,000 $1,600  $400  
Construction Contingency 10% of construction  $15,200 $12,160  $3,040  
TDOT Dept. Oversight 2% of construction  $3,040 $2,432  $608  
*Construction Engineering 
Inspection (CEI) 

5% *See page 12 of 
the instruction 

booklet 

 $7,600 $6,080  $1,520  

SUBTOTAL    $177,840 $142,272  $35,568  

**Only the costs of utilities needing relocation as a direct result of the enhancement project are eligible for federal 
reimbursement. Because of the costs involved, the undergrounding of overhead utilities is limited to 33% of the total project 
cost and the project scope must include additional eligible activities beyond utility relocation. 
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Estimated Project Costs 
Shelby Farms Bicycle, Pedestrian, and Equine Trails 

Segment B 

ITEM DESCRIPTION UNIT QUANTITY UNIT PRICE TOTAL FEDERAL TE 
FUNDS @ 80% 

LOCAL 
GOVERNMENT 

MATCHING FUNDS 
@ 20% 

Stage I – Preliminary Engineering/Design (PE) 

Stage II – Right-of-Way/Utilities 

Preliminary Design Plans (enough 
to obtain the necessary  
environmental clearances) 

 
 

LS 

 
 

1 

  
 
$ 5,000 

 

Local, State and Federal  Permits 
 

LS 
 

1 
  

$ 5,000 
 

Plans, Specs, & Estimates (PS&E) 
Document Completion 

 
LS 

 
1 

  
$ 8,000 

 

SUBTOTAL
    

$ 18,000 
 

Local Match 
calculated
by TDOT 
prior to 
Construction
funding
authorization

ROW Design Plans 

 
 

LS 

 
 

0 

  
 
$ 

 

ROW Acquisition 
(Applicable for the acquisition of 
Scenic or Historic Sites applied by 
State Agencies ONLY) 

 
 
 

LS 

 
 
 

0 

  
 
 
$ 

  

License Agreements, Easements, 
Recording Fees 

 
LS 

 
0 

  
$ 

  

Utility Relocation and Certifications 
(Only if not affected  as a direct 
result of the enhancement project) 

 
 

LS 

 
 

0 

  
 
$ 

  

SUBTOTAL     
$ 

  

INSTRUCTIONS: List all items necessary to develop and construct your project. The applicant is responsible for verifying costs and their 
accuracy. Construction cost overruns will be the responsibility of the Local Government.

LOCAL PROJECTS: Please note that the Stage I and II Costs shown below are to be funded by the Local Government and are not eligible 
for Federal Reimbursement. 

Preliminary Engineering/Design:  Costs cannot be reimbursed with federal funds. However, if the costs are incurred after receipt of the 
Notice to Proceed with the Environmental Phase of Preliminary Engineering/Design (PE), and the agency follows TDOT’s Consultant 
Selection Procedures, the costs can be applied toward the Local Government’s 20% match. 

Right-of-Way/Utilities:  Costs cannot be reimbursed with federal funds. However, if the costs are incurred after receipt of the Notice to 
Proceed with the Right-of-Way Phase (ROW), the costs can be applied toward the Local Government’s 20% match. 
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ITEM DESCRIPTION UNIT QUANTITY UNIT PRICE TOTAL FEDERAL TE 
FUNDS @ 80% 

LOCAL 
GOVERNMENT 

MATCHING FUNDS 
@ 20% 

Stage III – Construction (CNST.) 
ROW Acquisition (State Agencies 

Only)
      

Site Preparation & Demolition:       
Clearing and Grubbing LS 1 $2,000 $2,000 $1,600  $400  
Removal of Obstructions         
Removal of concrete sidewalks         
Removal of asphaltic concrete 
pavement 

        

Construction Items:         

**Utility Relocation          
Retaining Wall         
Earthwork (including general, 
drainage and structural 
excavation and backfill) 

CY 1,000 $5.00 $5,000 $4,000  $1,000  

Curb and Gutter         
Concrete/Asphalt LF 2,200 $14.80 $32,500 $26,000  $6,500  
Culvert Extensions/Erosion 
Control 

LS 1 $10,000 $10,000 $8,000  $2,000  

Pedestrian Bridges         
Pedestrian ADA Ramp         
Bricked Stamp Pavers         
Striping         
Crosswalk Signals         

Landscaping         
Trees LS 1 $28,000 $28,000 $22,400  $5,600  
Shrubs         
Mulch         
Native Species Plantings         
Topsoil LS 1 $5,000 $5,000 $4,000  $1,000  
Seeding/Sod LS 1 $10,000 $10,000 $8,000  $2,000  
Irrigation Systems         

Pedestrian Amenities         
Pedestrian Lighting         
Benches         
Bike Racks         
Trash Receptacles         
Signage LS 1 $5,000 $5,000 $4,000  $1,000  
Comfort Stations         

Mobilization and 
Administration Costs

        

Contractor Mobilization LS 1 $9,000 $9,000 $7,200  $1,800  
Traffic Control         
CNST. Survey  & Layout LS 1 $3,000 $3,000 $2,400  $600  
Construction Administration LS 1 $2,000 $2,000 $1,600  $400  
Construction Contingency 10% of construction  $11,150 $8,920  $2,230  
TDOT Dept. Oversight 2% of construction  $2,230 $1,784  $446  
*Construction Engineering 
Inspection (CEI) 

5% *See page 12 of 
the instruction 

booklet 

 $5,575 $4,460  $1,115  

SUBTOTAL    $ 130,455 $104,364  $26,091  

**Only the costs of utilities needing relocation as a direct result of the enhancement project are eligible for federal 
reimbursement. Because of the costs involved, the undergrounding of overhead utilities is limited to 33% of the total project 
cost and the project scope must include additional eligible activities beyond utility relocation. 
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Estimated Project Costs 
Shelby Farms Bicycle, Pedestrian, and Equine Trails 

Segment C 

ITEM DESCRIPTION UNIT QUANTITY UNIT PRICE TOTAL FEDERAL TE 
FUNDS @ 80% 

LOCAL 
GOVERNMENT 

MATCHING FUNDS 
@ 20% 

Stage I – Preliminary Engineering/Design (PE) 

Stage II – Right-of-Way/Utilities 

Preliminary Design Plans (enough 
to obtain the necessary  
environmental clearances) 

 
 

LS 

 
 

1 

  
 
$ 10,000 

 

Local, State and Federal  Permits 
 

LS 
 

1 
  

$ 5,000 
 

Plans, Specs, & Estimates (PS&E) 
Document Completion 

 
LS 

 
1 

  
$ 15,000 

 

SUBTOTAL
    

$ 30,000 
 

Local Match 
calculated
by TDOT 
prior to 
Construction
funding
authorization

ROW Design Plans 

 
 

LS 

 
 

0 

  
 
$ 

 

ROW Acquisition 
(Applicable for the acquisition of 
Scenic or Historic Sites applied by 
State Agencies ONLY) 

 
 
 

LS 

 
 
 

0 

  
 
 
$ 

  

License Agreements, Easements, 
Recording Fees 

 
LS 

 
0 

  
$ 

  

Utility Relocation and Certifications 
(Only if not affected  as a direct 
result of the enhancement project) 

 
 

LS 

 
 

0 

  
 
$ 

  

SUBTOTAL     
$ 

  

INSTRUCTIONS: List all items necessary to develop and construct your project. The applicant is responsible for verifying costs and their 
accuracy. Construction cost overruns will be the responsibility of the Local Government.

LOCAL PROJECTS: Please note that the Stage I and II Costs shown below are to be funded by the Local Government and are not eligible 
for Federal Reimbursement. 

Preliminary Engineering/Design:  Costs cannot be reimbursed with federal funds. However, if the costs are incurred after receipt of the 
Notice to Proceed with the Environmental Phase of Preliminary Engineering/Design (PE), and the agency follows TDOT’s Consultant 
Selection Procedures, the costs can be applied toward the Local Government’s 20% match. 

Right-of-Way/Utilities:  Costs cannot be reimbursed with federal funds. However, if the costs are incurred after receipt of the Notice to 
Proceed with the Right-of-Way Phase (ROW), the costs can be applied toward the Local Government’s 20% match. 
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ITEM DESCRIPTION UNIT QUANTITY UNIT PRICE TOTAL FEDERAL TE 
FUNDS @ 80% 

LOCAL 
GOVERNMENT 

MATCHING FUNDS 
@ 20% 

Stage III – Construction (CNST.) 
ROW Acquisition (State Agencies 

Only)
      

Site Preparation & Demolition:       
Clearing and Grubbing LS 1 $3,000 $3,000 $2,400  $600  
Removal of Obstructions         
Removal of concrete sidewalks         
Removal of asphaltic concrete 
pavement 

        

Construction Items:         

**Utility Relocation          
Retaining Wall         
Earthwork (including general, 
drainage and structural 
excavation and backfill) 

CY 2,000 $5.00 $10,000 $8,000  $2,000  

Curb and Gutter         
Concrete/Asphalt LF 4,300 $14.80 $63,600 $50,880  $12,720  
Culvert Extensions/Erosion 
Control 

LS 1 $20,000 $20,000 $16,000  $4,000  

Pedestrian Bridges         
Pedestrian ADA Ramp         
Bricked Stamp Pavers         
Striping         
Crosswalk Signals         

Landscaping         
Trees LS 1 $57,400 $57,400 $45,920  $11,480  
Shrubs         
Mulch         
Native Species Plantings         
Topsoil LS 1 $10,000 $10,000 $8,000  $2,000  
Seeding/Sod LS 1 $20,000 $20,000 $16,000  $4,000  
Irrigation Systems         

Pedestrian Amenities         
Pedestrian Lighting         
Benches         
Bike Racks         
Trash Receptacles         
Signage LS 1 $10,000 $10,000 $8,000  $2,000  
Comfort Stations         

Mobilization and 
Administration Costs

        

Contractor Mobilization LS 1 $17,000 $17,000 $13,600  $3,400  
Traffic Control         
CNST. Survey  & Layout LS 1 $6,000 $6,000 $4,800  $1,200  
Construction Administration LS 1 $3,000 $3,000 $2,400  $600  
Construction Contingency 10% of construction  $22,000 $17,600  $4,400  
TDOT Dept. Oversight 2% of construction  $4,400 $3,520  $880  
*Construction Engineering 
Inspection (CEI) 

5% *See page 12 of 
the instruction 

booklet 

 $11,000 $8,800  $2,200  

SUBTOTAL    $ 257,400 $205,920  $51,480  

**Only the costs of utilities needing relocation as a direct result of the enhancement project are eligible for federal 
reimbursement. Because of the costs involved, the undergrounding of overhead utilities is limited to 33% of the total project 
cost and the project scope must include additional eligible activities beyond utility relocation. 
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Estimated Project Costs 
Shelby Farms Bicycle, Pedestrian, and Equine Trails 

Segment D 

ITEM DESCRIPTION UNIT QUANTITY UNIT PRICE TOTAL FEDERAL TE 
FUNDS @ 80% 

LOCAL 
GOVERNMENT 

MATCHING FUNDS 
@ 20% 

Stage I – Preliminary Engineering/Design (PE) 

Stage II – Right-of-Way/Utilities 

Preliminary Design Plans (enough 
to obtain the necessary  
environmental clearances) 

 
 

LS 

 
 

1 

  
 
$ 5,000 

 

Local, State and Federal  Permits 
 

LS 
 

1 
  

$ 5,000 
 

Plans, Specs, & Estimates (PS&E) 
Document Completion 

 
LS 

 
1 

  
$ 15,000 

 

SUBTOTAL
    

$ 25,000 
 

Local Match 
calculated
by TDOT 
prior to 
Construction
funding
authorization

ROW Design Plans 

 
 

LS 

 
 

0 

  
 
$ 

 

ROW Acquisition 
(Applicable for the acquisition of 
Scenic or Historic Sites applied by 
State Agencies ONLY) 

 
 
 

LS 

 
 
 

0 

  
 
 
$ 

  

License Agreements, Easements, 
Recording Fees 

 
LS 

 
0 

  
$ 

  

Utility Relocation and Certifications 
(Only if not affected  as a direct 
result of the enhancement project) 

 
 

LS 

 
 

0 

  
 
$ 

  

SUBTOTAL     
$ 

  

INSTRUCTIONS: List all items necessary to develop and construct your project. The applicant is responsible for verifying costs and their 
accuracy. Construction cost overruns will be the responsibility of the Local Government.

LOCAL PROJECTS: Please note that the Stage I and II Costs shown below are to be funded by the Local Government and are not eligible 
for Federal Reimbursement. 

Preliminary Engineering/Design:  Costs cannot be reimbursed with federal funds. However, if the costs are incurred after receipt of the 
Notice to Proceed with the Environmental Phase of Preliminary Engineering/Design (PE), and the agency follows TDOT’s Consultant 
Selection Procedures, the costs can be applied toward the Local Government’s 20% match. 

Right-of-Way/Utilities:  Costs cannot be reimbursed with federal funds. However, if the costs are incurred after receipt of the Notice to 
Proceed with the Right-of-Way Phase (ROW), the costs can be applied toward the Local Government’s 20% match. 
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ITEM DESCRIPTION UNIT QUANTITY UNIT PRICE TOTAL FEDERAL TE 
FUNDS @ 80% 

LOCAL 
GOVERNMENT 

MATCHING FUNDS 
@ 20% 

Stage III – Construction (CNST.) 
ROW Acquisition (State Agencies 

Only)
      

Site Preparation & Demolition:       
Clearing and Grubbing LS 1 $2,000 $2,000 $1,600  $400  
Removal of Obstructions         
Removal of concrete sidewalks         
Removal of asphaltic concrete 
pavement 

        

Construction Items:         

**Utility Relocation          
Retaining Wall         
Earthwork (including general, 
drainage and structural 
excavation and backfill) 

CY 1,000 $5.00 $5,000 $4,000  $1,000  

Curb and Gutter         
Concrete/Asphalt LF 3,100 $14.80 $45,900 $36,720  $9,180  
Culvert Extensions/Erosion 
Control 

LS 1 $20,000 $20,000 $16,000  $4,000  

Pedestrian Bridges         
Pedestrian ADA Ramp         
Bricked Stamp Pavers         
Striping         
Crosswalk Signals         

Landscaping         
Trees LS 1 $37,100 $37,100 $29,680  $7,420  
Shrubs         
Mulch         
Native Species Plantings         
Topsoil LS 1 $5,000 $5,000 $4,000  $1,000  
Seeding/Sod LS 1 $10,000 $10,000 $8,000  $2,000  
Irrigation Systems         

Pedestrian Amenities         
Pedestrian Lighting         
Benches         
Bike Racks         
Trash Receptacles         
Signage LS 1 $5,000 $5,000 $4,000  $1,000  
Comfort Stations         

Mobilization and 
Administration Costs

        

Contractor Mobilization LS 1 $12,000 $12,000 $9,600  $2,400  
Traffic Control         
CNST. Survey  & Layout LS 1 $4,000 $4,000 $3,200  $800  
Construction Administration LS 1 $2,000 $2,000 $1,600  $400  
Construction Contingency 10% of construction  $14,800 $11,840  $2,960  
TDOT Dept. Oversight 2% of construction  $2,960 $2,368  $592  
*Construction Engineering 
Inspection (CEI) 

5% *See page 12 of 
the instruction 

booklet 

 $7,400 $5,920  $1,480  

SUBTOTAL    $ 173,160 $138,528  $34,632  

**Only the costs of utilities needing relocation as a direct result of the enhancement project are eligible for federal 
reimbursement. Because of the costs involved, the undergrounding of overhead utilities is limited to 33% of the total project 
cost and the project scope must include additional eligible activities beyond utility relocation. 
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Estimated Project Costs 
Shelby Farms Bicycle, Pedestrian, and Equine Trails 

Segment E 

ITEM DESCRIPTION UNIT QUANTITY UNIT PRICE TOTAL FEDERAL TE 
FUNDS @ 80% 

LOCAL 
GOVERNMENT 

MATCHING FUNDS 
@ 20% 

Stage I – Preliminary Engineering/Design (PE) 

Stage II – Right-of-Way/Utilities 

Preliminary Design Plans (enough 
to obtain the necessary  
environmental clearances) 

 
 

LS 

 
 

1 

  
 
$ 10,000 

 

Local, State and Federal  Permits 
 

LS 
 

1 
  

$ 5,000 
 

Plans, Specs, & Estimates (PS&E) 
Document Completion 

 
LS 

 
1 

  
$ 60,000 

 

SUBTOTAL
    

$ 75,000 
 

Local Match 
calculated
by TDOT 
prior to 
Construction
funding
authorization

ROW Design Plans 

 
 

LS 

 
 

0 

  
 
$ 

 

ROW Acquisition 
(Applicable for the acquisition of 
Scenic or Historic Sites applied by 
State Agencies ONLY) 

 
 
 

LS 

 
 
 

0 

  
 
 
$ 

  

License Agreements, Easements, 
Recording Fees 

 
LS 

 
0 

  
$ 

  

Utility Relocation and Certifications 
(Only if not affected  as a direct 
result of the enhancement project) 

 
 

LS 

 
 

0 

  
 
$ 

  

SUBTOTAL     
$ 

  

INSTRUCTIONS: List all items necessary to develop and construct your project. The applicant is responsible for verifying costs and their 
accuracy. Construction cost overruns will be the responsibility of the Local Government.

LOCAL PROJECTS: Please note that the Stage I and II Costs shown below are to be funded by the Local Government and are not eligible 
for Federal Reimbursement. 

Preliminary Engineering/Design:  Costs cannot be reimbursed with federal funds. However, if the costs are incurred after receipt of the 
Notice to Proceed with the Environmental Phase of Preliminary Engineering/Design (PE), and the agency follows TDOT’s Consultant 
Selection Procedures, the costs can be applied toward the Local Government’s 20% match. 

Right-of-Way/Utilities:  Costs cannot be reimbursed with federal funds. However, if the costs are incurred after receipt of the Notice to 
Proceed with the Right-of-Way Phase (ROW), the costs can be applied toward the Local Government’s 20% match. 
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ITEM DESCRIPTION UNIT QUANTITY UNIT PRICE TOTAL FEDERAL TE 
FUNDS @ 80% 

LOCAL 
GOVERNMENT 

MATCHING FUNDS 
@ 20% 

Stage III – Construction (CNST.) 
ROW Acquisition (State Agencies 

Only)
      

Site Preparation & Demolition:       
Clearing and Grubbing LS 1 $1,000 $1,000 $800  $200  
Removal of Obstructions         
Removal of concrete sidewalks         
Removal of asphaltic concrete 
pavement 

        

Construction Items:         

**Utility Relocation          
Retaining Wall         
Earthwork (including general, 
drainage and structural 
excavation and backfill) 

CY 2,000 $5.00 $10,000 $8,000  $2,000  

Curb and Gutter         
Concrete/Asphalt LF 1,200 $14.80 $17,800 $14,240  $3,560  
Culvert Extensions/Erosion 
Control 

LS 1 $10,000 $10,000 $8,000  $2,000  

Pedestrian Bridges LS 1 $241,000 $241,000     
Pedestrian ADA Ramp         
Bricked Stamp Pavers         
Striping         
Crosswalk Signals         

Landscaping         
Trees LS 1 $43,200 $43,200 $34,560  $8,640  
Shrubs         
Mulch         
Native Species Plantings         
Topsoil LS 1 $5,000 $5,000 $4,000  $1,000  
Seeding/Sod LS 1 $10,000 $10,000 $8,000  $2,000  
Irrigation Systems         

Pedestrian Amenities         
Pedestrian Lighting         
Benches         
Bike Racks         
Trash Receptacles         
Signage LS 1 $5,000 $5,000 $4,000  $1,000  
Comfort Stations         

Mobilization and 
Administration Costs

        

Contractor Mobilization LS 1 $29,000 $29,000 $23,200  $5,800  
Traffic Control         
CNST. Survey  & Layout LS 1 $4,000 $4,000 $3,200  $800  
Construction Administration LS 1 $4,000 $4,000 $3,200  $800  
Construction Contingency 10% of construction  $38,000 $30,400  $7,600  
TDOT Dept. Oversight 2% of construction  $7,600 $6,080  $1,520  
*Construction Engineering 
Inspection (CEI) 

5% *See page 12 of 
the instruction 

booklet 

 $19,000 $15,200  $3,800  

SUBTOTAL    $ 444,600 $162,880  $40,720  

**Only the costs of utilities needing relocation as a direct result of the enhancement project are eligible for federal 
reimbursement. Because of the costs involved, the undergrounding of overhead utilities is limited to 33% of the total project 
cost and the project scope must include additional eligible activities beyond utility relocation. 
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Estimated Project Costs 
Shelby Farms Bicycle, Pedestrian, and Equine Trails 

Segment F 

ITEM DESCRIPTION UNIT QUANTITY UNIT PRICE TOTAL FEDERAL TE 
FUNDS @ 80% 

LOCAL 
GOVERNMENT 

MATCHING FUNDS 
@ 20% 

Stage I – Preliminary Engineering/Design (PE) 

Stage II – Right-of-Way/Utilities 

Preliminary Design Plans (enough 
to obtain the necessary  
environmental clearances) 

 
 

LS 

 
 

1 

  
 
$ 5,000 

 

Local, State and Federal  Permits 
 

LS 
 

1 
  

$ 5,000 
 

Plans, Specs, & Estimates (PS&E) 
Document Completion 

 
LS 

 
1 

  
$ 10,000 

 

SUBTOTAL
    

$ 20,000 
 

Local Match 
calculated
by TDOT 
prior to 
Construction
funding
authorization

ROW Design Plans 

 
 

LS 

 
 

0 

  
 
$ 

 

ROW Acquisition 
(Applicable for the acquisition of 
Scenic or Historic Sites applied by 
State Agencies ONLY) 

 
 
 

LS 

 
 
 

0 

  
 
 
$ 

  

License Agreements, Easements, 
Recording Fees 

 
LS 

 
0 

  
$ 

  

Utility Relocation and Certifications 
(Only if not affected  as a direct 
result of the enhancement project) 

 
 

LS 

 
 

0 

  
 
$ 

  

SUBTOTAL     
$ 

  

INSTRUCTIONS: List all items necessary to develop and construct your project. The applicant is responsible for verifying costs and their 
accuracy. Construction cost overruns will be the responsibility of the Local Government.

LOCAL PROJECTS: Please note that the Stage I and II Costs shown below are to be funded by the Local Government and are not eligible 
for Federal Reimbursement. 

Preliminary Engineering/Design:  Costs cannot be reimbursed with federal funds. However, if the costs are incurred after receipt of the 
Notice to Proceed with the Environmental Phase of Preliminary Engineering/Design (PE), and the agency follows TDOT’s Consultant 
Selection Procedures, the costs can be applied toward the Local Government’s 20% match. 

Right-of-Way/Utilities:  Costs cannot be reimbursed with federal funds. However, if the costs are incurred after receipt of the Notice to 
Proceed with the Right-of-Way Phase (ROW), the costs can be applied toward the Local Government’s 20% match. 
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ITEM DESCRIPTION UNIT QUANTITY UNIT PRICE TOTAL FEDERAL TE 
FUNDS @ 80% 

LOCAL 
GOVERNMENT 

MATCHING FUNDS 
@ 20% 

Stage III – Construction (CNST.) 
ROW Acquisition (State Agencies 

Only)
      

Site Preparation & Demolition:       
Clearing and Grubbing LS 1 $2,000 $2,000 $1,600  $400  
Removal of Obstructions         
Removal of concrete sidewalks         
Removal of asphaltic concrete 
pavement 

        

Construction Items:         

**Utility Relocation          
Retaining Wall         
Earthwork (including general, 
drainage and structural 
excavation and backfill) 

CY 1,000 $5.00 $5,000 $4,000  $1,000  

Curb and Gutter         
Concrete/Asphalt LF 2,000 $14.80 $29,600 $23,680  $5,920  
Culvert Extensions/Erosion 
Control 

LS 1 $20,000 $20,000 $16,000  $4,000  

Pedestrian Bridges         
Pedestrian ADA Ramp         
Bricked Stamp Pavers         
Striping         
Crosswalk Signals         

Landscaping         
Trees LS 1 $31,400 $31,400 $25,120  $6,280  
Shrubs         
Mulch LS 1 10,000 $10,000     
Native Species Plantings         
Topsoil LS 1 $5,000 $5,000 $4,000  $1,000  
Seeding/Sod LS 1 $10,000 $10,000 $8,000  $2,000  
Irrigation Systems         

Pedestrian Amenities         
Pedestrian Lighting         
Benches         
Bike Racks         
Trash Receptacles         
Signage LS 1 $5,000 $5,000 $4,000  $1,000  
Comfort Stations         

Mobilization and 
Administration Costs

        

Contractor Mobilization LS 1 $11,000 $11,000 $8,800  $2,200  
Traffic Control         
CNST. Survey  & Layout LS 1 $4,000 $4,000 $3,200  $800  
Construction Administration LS 1 $2,000 $2,000 $1,600  $400  
Construction Contingency 10% of construction  $13,500 $10,800  $2,700  
TDOT Dept. Oversight 2% of construction  $2,700 $2,160  $540  
*Construction Engineering 
Inspection (CEI) 

5% *See page 12 of 
the instruction 

booklet 

 $6,750 $5,400  $1,350  

SUBTOTAL    $ 157,950 $118,360  $29,590  

**Only the costs of utilities needing relocation as a direct result of the enhancement project are eligible for federal 
reimbursement. Because of the costs involved, the undergrounding of overhead utilities is limited to 33% of the total project 
cost and the project scope must include additional eligible activities beyond utility relocation. 
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Estimated Project Costs 
Shelby Farms Bicycle, Pedestrian, and Equine Trails 

Segment G 

ITEM DESCRIPTION UNIT QUANTITY UNIT PRICE TOTAL FEDERAL TE 
FUNDS @ 80% 

LOCAL 
GOVERNMENT 

MATCHING FUNDS 
@ 20% 

Stage I – Preliminary Engineering/Design (PE) 

Stage II – Right-of-Way/Utilities 

Preliminary Design Plans (enough 
to obtain the necessary  
environmental clearances) 

 
 

LS 

 
 

1 

  
 
$ 5,000 

 

Local, State and Federal  Permits 
 

LS 
 

1 
  

$ 5,000 
 

Plans, Specs, & Estimates (PS&E) 
Document Completion 

 
LS 

 
1 

  
$ 10,000 

 

SUBTOTAL
    

$ 20,000 
 

Local Match 
calculated
by TDOT 
prior to 
Construction
funding
authorization

ROW Design Plans 

 
 

LS 

 
 

0 

  
 
$ 

 

ROW Acquisition 
(Applicable for the acquisition of 
Scenic or Historic Sites applied by 
State Agencies ONLY) 

 
 
 

LS 

 
 
 

0 

  
 
 
$ 

  

License Agreements, Easements, 
Recording Fees 

 
LS 

 
0 

  
$ 

  

Utility Relocation and Certifications 
(Only if not affected  as a direct 
result of the enhancement project) 

 
 

LS 

 
 

0 

  
 
$ 

  

SUBTOTAL     
$ 

  

INSTRUCTIONS: List all items necessary to develop and construct your project. The applicant is responsible for verifying costs and their 
accuracy. Construction cost overruns will be the responsibility of the Local Government.

LOCAL PROJECTS: Please note that the Stage I and II Costs shown below are to be funded by the Local Government and are not eligible 
for Federal Reimbursement. 

Preliminary Engineering/Design:  Costs cannot be reimbursed with federal funds. However, if the costs are incurred after receipt of the 
Notice to Proceed with the Environmental Phase of Preliminary Engineering/Design (PE), and the agency follows TDOT’s Consultant 
Selection Procedures, the costs can be applied toward the Local Government’s 20% match. 

Right-of-Way/Utilities:  Costs cannot be reimbursed with federal funds. However, if the costs are incurred after receipt of the Notice to 
Proceed with the Right-of-Way Phase (ROW), the costs can be applied toward the Local Government’s 20% match. 
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ITEM DESCRIPTION UNIT QUANTITY UNIT PRICE TOTAL FEDERAL TE 
FUNDS @ 80% 

LOCAL 
GOVERNMENT 

MATCHING FUNDS 
@ 20% 

Stage III – Construction (CNST.) 
ROW Acquisition (State Agencies 

Only)
      

Site Preparation & Demolition:       
Clearing and Grubbing LS 1 $2,000 $2,000 $1,600  $400  
Removal of Obstructions         
Removal of concrete sidewalks         
Removal of asphaltic concrete 
pavement 

        

Construction Items:         

**Utility Relocation          
Retaining Wall         
Earthwork (including general, 
drainage and structural 
excavation and backfill) 

CY 2,000 $5.00 $10,000 $8,000  $2,000  

Curb and Gutter         
Concrete/Asphalt LF 3,100 $14.80 $45,900 $36,720  $9,180  
Culvert Extensions/Erosion 
Control 

LS 1 $20,000 $20,000 $16,000  $4,000  

Pedestrian Bridges         
Pedestrian ADA Ramp         
Bricked Stamp Pavers         
Striping         
Crosswalk Signals         

Landscaping         
Trees LS 1 $39,100 $39,100 $31,280  $7,820  
Shrubs         
Mulch         
Native Species Plantings         
Topsoil LS 1 $5,000 $5,000 $4,000  $1,000  
Seeding/Sod LS 1 $10,000 $10,000 $8,000  $2,000  
Irrigation Systems         

Pedestrian Amenities         
Pedestrian Lighting         
Benches         
Bike Racks         
Trash Receptacles         
Signage LS 1 $5,000 $5,000 $4,000  $1,000  
Comfort Stations         

Mobilization and 
Administration Costs

        

Contractor Mobilization LS 1 $10,000 $10,000 $8,000  $2,000  
Traffic Control         
CNST. Survey  & Layout LS 1 $5,000 $5,000 $4,000  $1,000  
Construction Administration LS 1 $2,000 $2,000 $1,600  $400  
Construction Contingency 10% of construction  $15,400 $12,320  $3,080  
TDOT Dept. Oversight 2% of construction  $3,080 $2,464  $616  
*Construction Engineering 
Inspection (CEI) 

5% *See page 12 of 
the instruction 

booklet 

 $7,700 $6,160  $1,540  

SUBTOTAL    $ 180,180 $144,144  $36,036  

**Only the costs of utilities needing relocation as a direct result of the enhancement project are eligible for federal 
reimbursement. Because of the costs involved, the undergrounding of overhead utilities is limited to 33% of the total project 
cost and the project scope must include additional eligible activities beyond utility relocation. 
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Estimated Project Costs 
Shelby Farms Bicycle, Pedestrian, and Equine Trails 

Segment H 

ITEM DESCRIPTION UNIT QUANTITY UNIT PRICE TOTAL FEDERAL TE 
FUNDS @ 80% 

LOCAL 
GOVERNMENT 

MATCHING FUNDS 
@ 20% 

Stage I – Preliminary Engineering/Design (PE) 

Stage II – Right-of-Way/Utilities 

Preliminary Design Plans (enough 
to obtain the necessary  
environmental clearances) 

 
 

LS 

 
 

1 

  
 
$ 5,000 

 

Local, State and Federal  Permits 
 

LS 
 

1 
  

$ 5,000 
 

Plans, Specs, & Estimates (PS&E) 
Document Completion 

 
LS 

 
1 

  
$ 8,000 

 

SUBTOTAL
    

$ 18,000 
 

Local Match 
calculated
by TDOT 
prior to 
Construction
funding
authorization

ROW Design Plans 

 
 

LS 

 
 

0 

  
 
$ 

 

ROW Acquisition 
(Applicable for the acquisition of 
Scenic or Historic Sites applied by 
State Agencies ONLY) 

 
 
 

LS 

 
 
 

0 

  
 
 
$ 

  

License Agreements, Easements, 
Recording Fees 

 
LS 

 
0 

  
$ 

  

Utility Relocation and Certifications 
(Only if not affected  as a direct 
result of the enhancement project) 

 
 

LS 

 
 

0 

  
 
$ 

  

SUBTOTAL     
$ 

  

INSTRUCTIONS: List all items necessary to develop and construct your project. The applicant is responsible for verifying costs and their 
accuracy. Construction cost overruns will be the responsibility of the Local Government.

LOCAL PROJECTS: Please note that the Stage I and II Costs shown below are to be funded by the Local Government and are not eligible 
for Federal Reimbursement. 

Preliminary Engineering/Design:  Costs cannot be reimbursed with federal funds. However, if the costs are incurred after receipt of the 
Notice to Proceed with the Environmental Phase of Preliminary Engineering/Design (PE), and the agency follows TDOT’s Consultant 
Selection Procedures, the costs can be applied toward the Local Government’s 20% match. 

Right-of-Way/Utilities:  Costs cannot be reimbursed with federal funds. However, if the costs are incurred after receipt of the Notice to 
Proceed with the Right-of-Way Phase (ROW), the costs can be applied toward the Local Government’s 20% match. 
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ITEM DESCRIPTION UNIT QUANTITY UNIT PRICE TOTAL FEDERAL TE 
FUNDS @ 80% 

LOCAL 
GOVERNMENT 

MATCHING FUNDS 
@ 20% 

Stage III – Construction (CNST.) 
ROW Acquisition (State Agencies 

Only)
      

Site Preparation & Demolition:       
Clearing and Grubbing LS 1 $2,000 $2,000 $1,600  $400  
Removal of Obstructions         
Removal of concrete sidewalks         
Removal of asphaltic concrete 
pavement 

        

Construction Items:         

**Utility Relocation          
Retaining Wall         
Earthwork (including general, 
drainage and structural 
excavation and backfill) 

CY 1,000 $5.00 $5,000 $4,000  $1,000  

Curb and Gutter         
Concrete/Asphalt LF 1,900 $14.80 $28,100 $22,480  $5,620  
Culvert Extensions/Erosion 
Control 

LS 1 $20,000 $20,000 $16,000  $4,000  

Pedestrian Bridges         
Pedestrian ADA Ramp         
Bricked Stamp Pavers         
Striping         
Crosswalk Signals         

Landscaping         
Trees LS 1 $29,900 $29,900 $23,920  $5,980  
Shrubs         
Mulch         
Native Species Plantings         
Topsoil LS 1 $5,000 $5,000 $4,000  $1,000  
Seeding/Sod LS 1 $10,000 $10,000 $8,000  $2,000  
Irrigation Systems         

Pedestrian Amenities         
Pedestrian Lighting         
Benches         
Bike Racks         
Trash Receptacles         
Signage LS 1 $5,000 $5,000 $4,000  $1,000  
Comfort Stations         

Mobilization and 
Administration Costs

        

Contractor Mobilization LS 1 $10,000 $10,000 $8,000  $2,000  
Traffic Control         
CNST. Survey  & Layout LS 1 $3,000 $3,000 $2,400  $600  
Construction Administration LS 1 $2,000 $2,000 $1,600  $400  
Construction Contingency 10% of construction  $12,000 $9,600  $2,400  
TDOT Dept. Oversight 2% of construction  $2,400 $1,920  $480  
*Construction Engineering 
Inspection (CEI) 

5% *See page 12 of 
the instruction 

booklet 

 $6,000 $4,800  $1,200  

SUBTOTAL    $ 140,400 $112,320  $28,080  

**Only the costs of utilities needing relocation as a direct result of the enhancement project are eligible for federal 
reimbursement. Because of the costs involved, the undergrounding of overhead utilities is limited to 33% of the total project 
cost and the project scope must include additional eligible activities beyond utility relocation. 
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Estimated Project Costs 
Shelby Farms Bicycle, Pedestrian, and Equine Trails 

Segment I 

ITEM DESCRIPTION UNIT QUANTITY UNIT PRICE TOTAL FEDERAL TE 
FUNDS @ 80% 

LOCAL 
GOVERNMENT 

MATCHING FUNDS 
@ 20% 

Stage I – Preliminary Engineering/Design (PE) 

Stage II – Right-of-Way/Utilities 

Preliminary Design Plans (enough 
to obtain the necessary  
environmental clearances) 

 
 

LS 

 
 

1 

  
 
$ 5,000 

 

Local, State and Federal  Permits 
 

LS 
 

1 
  

$ 5,000 
 

Plans, Specs, & Estimates (PS&E) 
Document Completion 

 
LS 

 
1 

  
$ 5,000 

 

SUBTOTAL
    

$ 15,000 
 

Local Match 
calculated
by TDOT 
prior to 
Construction
funding
authorization

ROW Design Plans 

 
 

LS 

 
 

0 

  
 
$ 

 

ROW Acquisition 
(Applicable for the acquisition of 
Scenic or Historic Sites applied by 
State Agencies ONLY) 

 
 
 

LS 

 
 
 

0 

  
 
 
$ 

  

License Agreements, Easements, 
Recording Fees 

 
LS 

 
0 

  
$ 

  

Utility Relocation and Certifications 
(Only if not affected  as a direct 
result of the enhancement project) 

 
 

LS 

 
 

0 

  
 
$ 

  

SUBTOTAL     
$ 

  

INSTRUCTIONS: List all items necessary to develop and construct your project. The applicant is responsible for verifying costs and their 
accuracy. Construction cost overruns will be the responsibility of the Local Government.

LOCAL PROJECTS: Please note that the Stage I and II Costs shown below are to be funded by the Local Government and are not eligible 
for Federal Reimbursement. 

Preliminary Engineering/Design:  Costs cannot be reimbursed with federal funds. However, if the costs are incurred after receipt of the 
Notice to Proceed with the Environmental Phase of Preliminary Engineering/Design (PE), and the agency follows TDOT’s Consultant 
Selection Procedures, the costs can be applied toward the Local Government’s 20% match. 

Right-of-Way/Utilities:  Costs cannot be reimbursed with federal funds. However, if the costs are incurred after receipt of the Notice to 
Proceed with the Right-of-Way Phase (ROW), the costs can be applied toward the Local Government’s 20% match. 



 23

ITEM DESCRIPTION UNIT QUANTITY UNIT PRICE TOTAL FEDERAL TE 
FUNDS @ 80% 

LOCAL 
GOVERNMENT 

MATCHING FUNDS 
@ 20% 

Stage III – Construction (CNST.) 
ROW Acquisition (State Agencies 

Only)
      

Site Preparation & Demolition:       
Clearing and Grubbing LS 1 $2,000 $2,000 $1,600  $400  
Removal of Obstructions         
Removal of concrete sidewalks         
Removal of asphaltic concrete 
pavement 

        

Construction Items:         

**Utility Relocation          
Retaining Wall         
Earthwork (including general, 
drainage and structural 
excavation and backfill) 

CY 1,000 $5.00 $5,000 $4,000  $1,000  

Curb and Gutter         
Concrete/Asphalt     $0  $0  
Culvert Extensions/Erosion 
Control 

LS 1 $5,000 $5,000 $4,000  $1,000  

Pedestrian Bridges         
Pedestrian ADA Ramp         
Bricked Stamp Pavers         
Striping         
Crosswalk Signals         

Landscaping         
Trees LS 1 $38,000 $38,000 $30,400  $7,600  
Shrubs         
Mulch LS 1 10,000 10,000     
Native Species Plantings         
Topsoil LS 1 $5,000 $5,000 $4,000  $1,000  
Seeding/Sod LS 1 $10,000 $10,000 $8,000  $2,000  
Irrigation Systems         

Pedestrian Amenities         
Pedestrian Lighting         
Benches         
Bike Racks         
Trash Receptacles         
Signage LS 1 $5,000 $5,000 $4,000  $1,000  
Comfort Stations         

Mobilization and 
Administration Costs

        

Contractor Mobilization LS 1 $10,000 $10,000 $8,000  $2,000  
Traffic Control         
CNST. Survey  & Layout LS 1 $4,000 $4,000 $3,200  $800  
Construction Administration LS 1 $2,000 $2,000 $1,600  $400  
Construction Contingency 10% of construction  $9,600 $7,680  $1,920  
TDOT Dept. Oversight 2% of construction  $1,920 $1,536  $384  
*Construction Engineering 
Inspection (CEI) 

5% *See page 12 of 
the instruction 

booklet 

 $4,800 $3,840  $960  

SUBTOTAL    $ 112,320 $81,856  $20,464  

**Only the costs of utilities needing relocation as a direct result of the enhancement project are eligible for federal 
reimbursement. Because of the costs involved, the undergrounding of overhead utilities is limited to 33% of the total project 
cost and the project scope must include additional eligible activities beyond utility relocation. 
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Estimated Project Costs 
Shelby Farms Bicycle, Pedestrian, and Equine Trails 

Segment J 

ITEM DESCRIPTION UNIT QUANTITY UNIT PRICE TOTAL FEDERAL TE 
FUNDS @ 80% 

LOCAL 
GOVERNMENT 

MATCHING FUNDS 
@ 20% 

Stage I – Preliminary Engineering/Design (PE) 

Stage II – Right-of-Way/Utilities 

Preliminary Design Plans (enough 
to obtain the necessary  
environmental clearances) 

 
 

LS 

 
 

1 

  
 
$ 10,000 

 

Local, State and Federal  Permits 
 

LS 
 

1 
  

$ 10,000 
 

Plans, Specs, & Estimates (PS&E) 
Document Completion 

 
LS 

 
1 

  
$ 20,000 

 

SUBTOTAL
    

$ 40,000 
 

Local Match 
calculated
by TDOT 
prior to 
Construction
funding
authorization

ROW Design Plans 

 
 

LS 

 
 

0 

  
 
$ 

 

ROW Acquisition 
(Applicable for the acquisition of 
Scenic or Historic Sites applied by 
State Agencies ONLY) 

 
 
 

LS 

 
 
 

0 

  
 
 
$ 

  

License Agreements, Easements, 
Recording Fees 

 
LS 

 
0 

  
$ 

  

Utility Relocation and Certifications 
(Only if not affected  as a direct 
result of the enhancement project) 

 
 

LS 

 
 

0 

  
 
$ 

  

SUBTOTAL     
$ 

  

INSTRUCTIONS: List all items necessary to develop and construct your project. The applicant is responsible for verifying costs and their 
accuracy. Construction cost overruns will be the responsibility of the Local Government.

LOCAL PROJECTS: Please note that the Stage I and II Costs shown below are to be funded by the Local Government and are not eligible 
for Federal Reimbursement. 

Preliminary Engineering/Design:  Costs cannot be reimbursed with federal funds. However, if the costs are incurred after receipt of the 
Notice to Proceed with the Environmental Phase of Preliminary Engineering/Design (PE), and the agency follows TDOT’s Consultant 
Selection Procedures, the costs can be applied toward the Local Government’s 20% match. 

Right-of-Way/Utilities:  Costs cannot be reimbursed with federal funds. However, if the costs are incurred after receipt of the Notice to 
Proceed with the Right-of-Way Phase (ROW), the costs can be applied toward the Local Government’s 20% match. 
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ITEM DESCRIPTION UNIT QUANTITY UNIT PRICE TOTAL FEDERAL TE 
FUNDS @ 80% 

LOCAL 
GOVERNMENT 

MATCHING FUNDS 
@ 20% 

Stage III – Construction (CNST.) 
ROW Acquisition (State Agencies 

Only)
      

Site Preparation & Demolition:       
Clearing and Grubbing LS 1 $3,000 $3,000 $2,400  $600  
Removal of Obstructions         
Removal of concrete sidewalks         
Removal of asphaltic concrete 
pavement 

        

Construction Items:         

**Utility Relocation          
Retaining Wall         
Earthwork (including general, 
drainage and structural 
excavation and backfill) 

CY 5,000 $5.00 $25,000 $20,000  $5,000  

Curb and Gutter         
Concrete/Asphalt LF 5,700 $14.80 $84,360 $67,488  $16,872  
Culvert Extensions/Erosion 
Control 

LS 1 $25,000 $25,000 $20,000  $5,000  

Pedestrian Bridges         
Pedestrian ADA Ramp         
Bricked Stamp Pavers         
Striping         
Crosswalk Signals         

Landscaping         
Trees LS 1 $65,000 $65,000 $52,000  $13,000  
Shrubs         
Mulch         
Native Species Plantings         
Topsoil LS 1 $15,000 $15,000 $12,000  $3,000  
Seeding/Sod LS 1 $25,000 $25,000 $20,000  $5,000  
Irrigation Systems         

Pedestrian Amenities         
Pedestrian Lighting         
Benches         
Bike Racks         
Trash Receptacles         
Signage LS 1 $10,000 $10,000 $8,000  $2,000  
Comfort Stations         

Mobilization and 
Administration Costs

        

Contractor Mobilization LS 1 $20,000 $20,000 $16,000  $4,000  
Traffic Control         
CNST. Survey  & Layout LS 1 $6,000 $6,000 $4,800  $1,200  
Construction Administration LS 1 $4,000 $4,000 $3,200  $800  
Construction Contingency 10% of construction  $25,000 $20,000  $5,000  
TDOT Dept. Oversight 2% of construction  $5,000 $4,000  $1,000  
*Construction Engineering 
Inspection (CEI) 

5% *See page 12 of 
the instruction 

booklet 

 $12,600 $10,080  $2,520  

SUBTOTAL    $ 324,960 $259,968  $64,992  

**Only the costs of utilities needing relocation as a direct result of the enhancement project are eligible for federal 
reimbursement. Because of the costs involved, the undergrounding of overhead utilities is limited to 33% of the total project 
cost and the project scope must include additional eligible activities beyond utility relocation. 
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Estimated Project Costs 
Shelby Farms Bicycle, Pedestrian, and Equine Trails 

Segment K 

ITEM DESCRIPTION UNIT QUANTITY UNIT PRICE TOTAL FEDERAL TE 
FUNDS @ 80% 

LOCAL 
GOVERNMENT 

MATCHING FUNDS 
@ 20% 

Stage I – Preliminary Engineering/Design (PE) 

Stage II – Right-of-Way/Utilities 

Preliminary Design Plans (enough 
to obtain the necessary  
environmental clearances) 

 
 

LS 

 
 

1 

  
 
$ 15,000 

 

Local, State and Federal  Permits 
 

LS 
 

1 
  

$ 10,000 
 

Plans, Specs, & Estimates (PS&E) 
Document Completion 

 
LS 

 
1 

  
$ 20,000 

 

SUBTOTAL
    

$ 45,000 
 

Local Match 
calculated
by TDOT 
prior to 
Construction
funding
authorization

ROW Design Plans 

 
 

LS 

 
 

0 

  
 
$ 

 

ROW Acquisition 
(Applicable for the acquisition of 
Scenic or Historic Sites applied by 
State Agencies ONLY) 

 
 
 

LS 

 
 
 

0 

  
 
 
$ 

  

License Agreements, Easements, 
Recording Fees 

 
LS 

 
0 

  
$ 

  

Utility Relocation and Certifications 
(Only if not affected  as a direct 
result of the enhancement project) 

 
 

LS 

 
 

0 

  
 
$ 

  

SUBTOTAL     
$ 

  

INSTRUCTIONS: List all items necessary to develop and construct your project. The applicant is responsible for verifying costs and their 
accuracy. Construction cost overruns will be the responsibility of the Local Government.

LOCAL PROJECTS: Please note that the Stage I and II Costs shown below are to be funded by the Local Government and are not eligible 
for Federal Reimbursement. 

Preliminary Engineering/Design:  Costs cannot be reimbursed with federal funds. However, if the costs are incurred after receipt of the 
Notice to Proceed with the Environmental Phase of Preliminary Engineering/Design (PE), and the agency follows TDOT’s Consultant 
Selection Procedures, the costs can be applied toward the Local Government’s 20% match. 

Right-of-Way/Utilities:  Costs cannot be reimbursed with federal funds. However, if the costs are incurred after receipt of the Notice to 
Proceed with the Right-of-Way Phase (ROW), the costs can be applied toward the Local Government’s 20% match. 
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ITEM DESCRIPTION UNIT QUANTITY UNIT PRICE TOTAL FEDERAL TE 
FUNDS @ 80% 

LOCAL 
GOVERNMENT 

MATCHING FUNDS 
@ 20% 

Stage III – Construction (CNST.) 
ROW Acquisition (State Agencies 

Only)
      

Site Preparation & Demolition:       
Clearing and Grubbing LS 1 $3,000 $3,000 $2,400  $600  
Removal of Obstructions         
Removal of concrete sidewalks         
Removal of asphaltic concrete 
pavement 

        

Construction Items:         

**Utility Relocation          
Retaining Wall         
Earthwork (including general, 
drainage and structural 
excavation and backfill) 

CY 5,000 $5.00 $25,000 $20,000  $5,000  

Curb and Gutter         
Concrete/Asphalt LF 5,000 $14.80 $74,000 $59,200  $14,800  
Culvert Extensions/Erosion 
Control 

LS 1 $25,000 $25,000 $20,000  $5,000  

Pedestrian Bridges         
Pedestrian ADA Ramp         
Bricked Stamp Pavers         
Striping         
Crosswalk Signals         

Landscaping         
Trees LS 1 $65,000 $65,000 $52,000  $13,000  
Shrubs         
Mulch         
Native Species Plantings         
Topsoil LS 1 $15,000 $15,000 $12,000  $3,000  
Seeding/Sod LS 1 $25,000 $25,000 $20,000  $5,000  
Irrigation Systems         

Pedestrian Amenities         
Pedestrian Lighting         
Benches         
Bike Racks         
Trash Receptacles         
Signage LS 1 $10,000 $10,000 $8,000  $2,000  
Comfort Stations         

Mobilization and 
Administration Costs

        

Contractor Mobilization LS 1 $20,000 $20,000 $16,000  $4,000  
Traffic Control         
CNST. Survey  & Layout LS 1 $7,000 $7,000 $5,600  $1,400  
Construction Administration LS 1 $3,000 $3,000 $2,400  $600  
Construction Contingency 10% of construction  $27,000 $21,600  $5,400  
TDOT Dept. Oversight 2% of construction  $5,400 $4,320  $1,080  
*Construction Engineering 
Inspection (CEI) 

5% *See page 12 of 
the instruction 

booklet 

 $13,500 $10,800  $2,700  

SUBTOTAL    $ 317,900 $254,320  $63,580  

**Only the costs of utilities needing relocation as a direct result of the enhancement project are eligible for federal 
reimbursement. Because of the costs involved, the undergrounding of overhead utilities is limited to 33% of the total project 
cost and the project scope must include additional eligible activities beyond utility relocation. 
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SECTION 4   OPERATION AND MAINTENANCE COST 

 

Is the Local Government willing to be a party to a maintenance agreement for this project?             Yes           no  
 

The facility on which this project is being developed shall remain open to the public for a sufficient time based upon the 
federal investment as shown below: 
 

           Federal Amount    Lease 
$1.00  -  $200,000  5 years from Federal close-out date 
>$200,000  -  $500,000  10 years from Federal close-out date 
>$500,000  -  $1,000,000  20 years from Federal close-out date 

 

Projects over $1,000,000 carry a minimum 25 year lease and will be subject to individual review. 
 

 
SECTION 5   SUPPORT AND COMMITMENT 

 
Include the local, statewide, and legislative support for the proposed project and attach any available documentation. 

METROPOLITAN AREAS 
Are you in a Metropolitan Area over 50,000 population?                                                                                   yes                no 

If yes, please provide a copy of this application to the appropriate MPO/TPO/RPO coordinator.   

NOTE: If the project is selected for funding you must have MPO/TPO project endorsement and amendment into the applicable 
Transportation Improvement Plan (TIP) 

Please provide the legislative districts that correspond to the project location. 
House District No.       Senate District No.             U.S. Congressional Representative District No.  
 

 
SECTION 6   PROPERTY OWNERSHIP/ACQUISITIONS 

 

 
 

 
 

 
 
 
 
 

 
SECTION 7   RELATIONSHIP AND NEED 

 

1. Relationship to Surface Transportation  
 

a.  What service or function will this project, or has this project, provided for the traveling public?  
 

This project will provide opportunities for residential areas both to the north and the 
west of Shelby Farms to travel both to destinations within Shelby Farms but also 
through the Farms to destinations on each side.  The project will connect the new 
dedicated bicycle and pedestrian path crossing the Wolf River ramp bridge to a 
network of trails within Shelby Farms.  
 

b. How will it impact surface transportation?  
 

This project will have some impact on congestion within Shelby Farms as residents 
from the surrounding neighborhoods will be able to access the park with non-vehicular 
means.  This should reduce the number of trips generated by these residents having to 
drive into the park and park at the Visitors Center or at any of the parking lots by lakes.  
This will also have a positive impact on air quality for park visitors. 

 

Does any part of your project lie within 200 feet of a rail line?                                                         �  yes         no 

Does the project include a pedestrian/bike overpass or underpass?                                                      yes       �  no 

Is the project along or adjacent to a State or Federal Highway?                                                     �  yes         no 

Is any part of the project to be constructed inside State or Federal highway right-of-way?             �  yes         no 

Does all land necessary for the Project fall within public ownership or lease?                                  yes       �  no 

83/96 28 9 
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Please refer to www.fhwa.dot.gov/environment/th/relate.htm for more information pertaining to surface 
transportation relationships. 
 

 
2. Demonstrated Need 

 
a. What need(s) will this project fulfill within the community? 

 
Through the Public Involvement aspect of the Shelby Farms Parkway project and the 
Master Plan development process, there was considerable input regarding the need for 
non-vehicular facilities that complement the addition of the Shelby Farms Parkway and 
other new park features.   

 
3. Historical Impact 

 
a. What is the impact of the project to existing or eligible National Register of Historic Sites? 

 
There are no existing or eligible National Register of Historic Sites resources impacted by the 
project.   
 

4. Project Resources 
 

a. Is this a continuation of an existing project? If so, include the applicable Project Identification Number 
(PIN) project description, current status and estimated completion date. 

 
This project is related to the Shelby Farms Parkway (Kirby Parkway) project in that 
these facilities were planned to be constructed as part of that project.  The Shelby 
Farms Parkway Environmental Impact Statement covers the majority of the footprint of 
these proposed improvements.  Any segments that fall outside of the environmental 
footprint of the EIS will be covered in a separate Categorical Exclusion document.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
TDOT will accept applications electronically at tdot.enhancements@state.tn.us.  By submitting electronically, you eliminate 
the need to send in additional hard copies of the application.  However, the electronic submission must still include the 
scanned signature of the applicable Mayor or State Agency Head as well as all necessary detailed maps, photographs, 
preliminary sketches, plans and support letters. Please note that only Word, PDF and JPG documents will be 
accepted for electronic submissions. If you choose not to submit electronically you must send one (1) complete bound 
application, in a hard cover 3-ring binder, and four (4) stapled copies of your application (these extra four (4) copies 
SHOULD NOT be bound): 

The original application and the extra four (4) copies should be submitted to: 
 

Tennessee Department of Transportation 
Transportation Enhancement Office 

505 Deaderick Street 
Suite 600, James K. Polk Building 
Nashville, Tennessee 37243-0341 
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Project Area Photos 

Former Wolf River Bridge Entering Shelby Farms with Bicyclists Restricted in 2005 

New Wolf River Ramp Bridge Entering Shelby Farms with Protected Multi-Use Path
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Project Area Photos 

Bicyclists Passing the Shelby Farms Visitors Center 

Meeting of the Shelby Farms Parkway Advisory Team 
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Project Area Photos 

Intersection of Whitten Road with Mullins Station Road at North End of Project 

View of Project Corridor from South End at Walnut Grove Road





The goals for the Shelby Farms Parkway Advisory 
Team were grouped into two categories:  Team 
Goals and Project Goals.  Team goals provided 
guiding principles for team deliberations and 

activities throughout the CSS process.  Project goals were 
more specifically related to the characteristics of the     
proposed roadway and the Team’s vision and expectations 
for the project. 

Team Goals

�� Achieve Community consensus and build public        
trust. 

�� Reach consensus for a context sensitive solution in a 
timely fashion. 

�� Adhere to a continuous and responsive public         
involvement process. 

�� Maintain the spirit of teamwork throughout the      
project.

�� Create an atmosphere of good communication among 
the team, government, and the community. 

Project Goals

�� Create a road that enhances and embraces the park. 
�� Create a design concept that is socially, economically, 

and environmentally responsible. 
�� Create a safe and effective roadway design. 
�� Reduce corridor congestion. 
�� Produce an excellent design that enhances the quality 

of life in the community. 
�� Create the opportunity for non-vehicular traffic to   

enter and use the park. 
�� Create the opportunity for vehicular and non-vehicular 

crossing of the corridor including access for the   
physically challenged. 

Six meetings of the Shelby Farms Parkway Advisory Team were 
held between February 2005 and February 2006.  Two Public 
Workshops were held during the same time period. 

The first team meeting (February 10, 2005) was a partnering 
meeting that concluded with the development of “Team and     
Project Goals” and outlining key steps in working toward the first 
public meeting/workshop. 

The first Public Workshop (March 24, 2005) was a “blank page” 
concept.  An aerial photograph of the study area was provided and 
the public was afforded the opportunity to provide their thoughts 
and concerns for constructing a north-south road through Shelby 
Farms. 

The Team next met on April 28, 2005 to discuss the results from 
the Public Workshop.  The Team discussed the purpose and need 
for the project, traffic forecasting activities, and similar projects.  
They concluded their meeting with a “brainstorming session”  
relating to design criteria and the range of alternatives to be     
considered.  Team members developed sketches of potential 
alignments. 

The Team met on August 18, 2005 to review and discuss five  
alternative concepts.  Alternatives included 4 and 6 lane          
alternatives, 35, 40, 45, and 50 mph design speeds, and a range of 
median widths including an independent roadway design concept.  
Information from the August 18, 2005 meeting was used to     
develop two refined alternatives. 

The Team met again on October 6, 2006.  Following  a “field 
walk through” and additional team discussions, these two        
alternatives were further refined for presentation at the second 
Public Workshop on November 15, 2005. 

Both alternatives presented at the second Public Workshop  were 
4 lanes and included a curvilinear alignment along the western 
boundary of the study area.  One was developed on the basis of a 
40 mph design speed and the other using criteria for a 45 mph 
design speed.  One alternative included a 40-foot common median 
and the other involved an independent roadway concept.  At grade 
intersections were proposed at Sycamore View and Mullins     
Station.  Two interchange configurations were proposed at Walnut 
Grove.   

The results of the November 15, 2006 meeting were reviewed at 
the next meeting of the Shelby Farms Parkway Advisory Team on 
January 11, 2006.  The team discussed further opportunities for 
refinements to alternatives and discussed the development of 
“team recommendations.”  The Team met again on February 16, 
2006.  The focus of this meeting was to finalize the Team       
Recommendations presented herein.  

SHELBY FARMS PARKWAY ADVISORY TEAMSHELBY FARMS PARKWAY ADVISORY TEAM

TEAM RECOMMENDATIONSTEAM RECOMMENDATIONS

Chronology and Process 

Shelby Farms Parkway Advisory Team 

Team and Project Goals



Final team recommendations are grouped into three general categories:  (1) Design Features, (2) Interchange             
Configuration at Walnut Grove, and (3) Other Considerations.  It is the Team’s vision that these recommendations  
provide a basic framework for advancing this project to final design with recognition that access and aesthetic elements 
will be added later per these  recommendations and that refinements may be appropriate as additional information and 

engineering data becomes available. 

Recommended Design Features

�� 40 mph design speed 
�� 4 lanes (12-foot lane width) 
�� Stabilized grass shoulders where feasible 
�� Independent roadway concept 
�� Curvilinear alignment (recommended “plan view” to right) 
�� At-grade intersections at Sycamore View and at Mullins Station 
�� Grade separation at Walnut Grove 
�� Tractor Trailers will not be permitted 

Interchange Configuration at Walnut Grove

�� The recommended configuration for the interchange at Walnut Grove is a “trumpet” configuration that provides for free-
flowing traffic for all movements through the interchange. 

�� The interchange will feature a separate dedicated exit lane from southbound Shelby Farms Parkway to westbound          
Humphreys Boulevard. 

�� The interchange will include a single lane exit from southbound Shelby Farms Parkway to westbound Walnut Grove in    
addition to the dedicated exit lane to Humphreys Boulevard. 

�� Curvature within the interchange will meet 35mph design criteria with the exception of the loop ramp which shall meet 
25mph design criteria. 

�� With additional geotechnical information, shift the location of the interchange further to the south provided that geotechnical
analyses indicate that construction of embankment material over the landfill is prudent and feasible. 

Other Considerations
The Shelby County Government is involved in the development of a Master Plan for Shelby Farms.  One of this project’s goals 
is to “create a road that enhances and embraces the park.”  The Team’s vision for the Shelby Farms Parkway is a road that 
blends into the natural and topographic setting of Shelby Farms.  The Master Plan for Shelby Farms will provide a fundamental 
framework for future development and enhancement of Shelby Farms.  As such, the Shelby Farms Parkway Advisory Team 
recognizes that connectivity, access, and aesthetic characteristics of the Shelby Farms Parkway must be consistent with the  
Master Plan for Shelby Farms and has thus deferred development of recommendations to the Shelby Farms Master Plan.  More 
specific issues that should be considered in the development of the Master Plan include the following: 

�� Provisions for a “signature” entrance or entrances for Shelby Farms Park, including the bridge over Walnut Grove, 
�� Provisions for aesthetically appropriate materials (such as stone facing) and landscaping in the construction of the parkway, 
�� Provisions for safe, easy and convenient connectivity and non-vehicular access to Shelby Farms from surrounding residential 

areas and greenways on all sides of Shelby Farms, 
�� Provisions for multi-use paths for walkers, joggers, and recreational bicyclists, 
�� Provisions for equestrian trails to facilitate movement from one area of Shelby Farms to another, 
�� Provisions for safe, easy, and convenient connectivity within the park for pedestrians, bicycles and horses, 
�� Coordination and accommodation for rails to trails and/or future light rail in the vicinity of Mullins Station. 
�� Provisions for the continued involvement of the SFPAT in the final design, 

The Team also recommends that authorities from Shelby County, the City of Memphis, and TDOT provide adequate funding for 
the connectivity, access, and aesthetic features.  The Team recommends that design and funding of such features be incorporated
into this project included but not limited to access under the Wolf River Bridge north and south. 

Team Recommendations Plan View 

Mullins Station to Macon Road Walnut Grove to Mullins Station 
Typical Sections 
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US FISH AND WILDLIFE SERVICE CORRESPONDENCE 
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FHWA SECTION 4(f) de minimis DETERMINATION 

SECTION 4(f) REGULATIONS 

In general, under Section 4(f) of the Department of Transportation Act of 1966 (49 U.S.C. 
Section 303 and 23 CFR Part 774), the Federal Highway Administration (FHWA) "may not 
approve the use of land from a significant publicly owned park or recreation area; wildlife and 
waterfowl refuge; or significant historic site unless a determination is made that:  (i) there is no 
feasible and prudent alternative to the use of land from the property; and (ii) the action includes 
all possible planning to minimize harm to the property resulting from such use."  A "use" under 
Section 4(f) can be any of the following: 

� a direct use - property is permanently incorporated into the transportation project;  
� a temporary use - property is temporarily occupied in a way that is adverse to the 

property's purpose; or  
� a constructive use - occurs when "the transportation project does not incorporate land 

from a Section 4(f) property, but the project's proximity impacts are so severe that the 
protected activities, features, or attributes that qualify the property for protection under 
Section 4(f) are substantially impaired. Substantial impairment occurs only when the 
protected activities, features, or attributes of the property are substantially diminished."  
(23 CFR Section 774.15(a)) 

Section 6009(a) of SAFTETEA-LU, Public Law 109-59, amended existing Section 4(f) 
legislation, at 23 United States Code (USC) 138 and 49 USC 303, in order to simplify the 
processing and approval of projects that have only de minimis impacts on lands protected by 
Section 4(f).  This revision of Section 4(f) legislation provides that once FHWA determines that a 
transportation use of Section 4(f) property, after consideration of any impact avoidance, 
minimization, and mitigation or enhancement measures, results in a de minimis impact on that 
property, an analysis of avoidance alternatives is not required, and the Section 4(f) evaluation 
process is complete.  In other words, although some impacts may be unavoidable (and would 
be minimized or mitigated), avoidance alternatives would not need to be developed if a de 
minimis impact determination is made. 

In order to implement this legislation, FHWA issued guidance for making findings of de minimis
impact and also amended its Section 4(f) regulations to provide for these findings (23 CFR 
774.3(b), 774.5(b), 774.17)(Guidance for Determining De Minimis Impacts for Section 4(f) 
Resources, FHWA Web site, www.fhwa.dot.gov/hep/qasdeminimis.htm).   An impact to a park, 
recreation area, or wildlife refuge may be determined de minimis if: 

1. The transportation use of the Section 4(f) resource, together with any impact avoidance, 
minimization, and mitigation or enhancement measures incorporated into the project, 
does not adversely affect the activities, features, and attributes that qualify the resource 
for protection under Section 4(f); 

2. The official(s) with jurisdiction over the property are informed of FHWA's intent to make 
the de minimis impact finding based on their written concurrence that the project will not 
adversely affect the activities, features, and attributes that qualify the property for 
protection under Section 4(f); and  
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3. The public has been afforded an opportunity to review and comment on the effects of the 
project on the protected activities, features, and attributes of the Section 4(f) resource 
(FHWA Web site, www.fhwa.dot.gov/hep/qasdeminimis/htm). 

Once the FHWA determines that a transportation use of Section 4(f) property results in a de 
minimis impact, analysis of avoidance alternatives is not required, and the Section 4(f) 
evaluation process is complete (FHWA Web site, www.fhwa.dot.gov/hep/guidedeminimis.htm). 

Section A of this Section 4(f) De Minimis Impact Analysis provides a brief description of existing 
Shelby Farms Park.  Section B provides a brief history of the land comprising Shelby Farms 
Park, and Section C provides background information on the project, including the history of a 
proposed roadway through the area and an overview of Section 4(f) property in the project area.  
Section D describes the specific path of the proposed project in relation to the various facilities 
within Shelby Farms Park and impacts upon the Section 4(f) property.  Section E describes 
mitigation measures developed to minimize harm to the contributing elements and activities of 
Shelby Farms Park.  Section F introduces the process proposed for review and comment of this 
de minimis impact analysis.   Section G contains TDOT’s de minimis determination checklist.   

A.  SHELBY FARMS PARK AT PRESENT 

Located 12 miles east of Memphis, Tennessee, Shelby Farms Park consists of 4,500 acres, 
which is five times the size of New York City’s Central Park, of scenic fields, meadows, 
woodlands, lakes, pathways, and trails.  However, not all of the land within the boundaries of the 
park is devoted to recreational uses.  Within the park there are large land areas devoted to non-
recreational purposes: a complex of government offices, occupying a plot of 511 acres 
designated as Area 10; a closed landfill, occupying 178 acres; and Agri-Center International, 
occupying 1,000 acres.  See Figure 1 and Figure 2.7 on page 22 of the FSEIS.  There are also 
a number of roads passing through the park, including Walnut Grove Road, which bisects the 
proposed road from east to west.  See Figure 1 and Figure 2.7 on page 22 of the FSEIS.  
Finally, there is a 1,000-foot corridor for the Shelby Farms Parkway that was reserved as early 
as 1983.  See Figure 1 and Figure 2.7 on page 22 of the FSEIS.  The Shelby Farms Park 
Master Plan, which is located in Appendix E, refers to the park as being divided into six regions: 

� Tier 1, Shelby Farms Park, which encompasses the northeaster section of the 
property and includes most of the features and attributes that qualify the property for 
protection under Section 4(f); 

� Tier 2, Agricenter Campus Area, which is located within the southeastern section of 
the property; 

� Tier 3, Agricenter Crop and Recreation Area, which is located within the 
southeastern section of the property and features fields devoted to agricultural use; 

� Tier 4, Agricenter Showplace Arena Area, which is located at the eastern end of the 
property;

� Area 10, which is located within the northwestern section of the property and houses 
various county government buildings; and 

� Lucius E. Burch State Natural Area, which is separated into two sections along Wolf 
River, one along the western boundary of the property and the second along the 
south boundary of the property.  See Figure 2 (taken from the Shelby Farms Master 
Plan).  See also Exhibit B attached to the Grant of Conservation Easement.   

Beyond the bounds of the 1,000 acres devoted to and managed by Agricenter International, 
additional agricultural fields are located in Tier 1.  A buffalo grazing range is also located in Tier 
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1.  See Figure 3.  There are also a number of roads passing through the park, including Walnut 
Grove Road, which essentially bisects Shelby Farms from east to west, and Farm Road, which 
runs from Walnut Grove Road to Mullins Station Road from south to north.  See Figure 4. 

The land Shelby Farms Park occupies is owned by Shelby County but managed in part by the 
Shelby Farms Park Conservancy, a 501(c)3, non-profit organization pursuant to a July 2007 
agreement signed with the Shelby County government.  Shelby County manages Area 10, 
which contains a number of government buildings, including the Shelby County jail and a 
proposed new 911 call center.  Agri-Center International manages its own land, and Shelby 
Farms Park Conservancy manages the day-to-day administration of all Shelby Farms parkland 
outside Area 10 and Agri-Center International property.  The land comprising Shelby Farms 
Park is zoned for agricultural, heavy industrial, and residential use.  See Figure 6 (Zoning map 
and key).  Although land within Shelby Farms Park is devoted to Recreation Vehicle (RV) use, 
there are not residences within the park. Much of the park is actually used for agricultural 
purposes.  See Figure 5.   

Since the 1990s, local government officials have referred to Shelby Farms as a mixed-use 
facility containing discrete parcels of land devoted to recreational use.  (See attached letter 
dated July 30, 2007 from Shelby County Government located after Exhibit B attached to the 
Grant of Conservation Easement.)  23 CFR 774.11(d) provides that where public land holdings 
are administered under statutes permitting management for multiple uses and are in fact 
managed for multiple uses, Section 4(f) applies only to those portions of such lands which 
function for, or are designated in the plans of the administering agency as being for, significant 
park, recreation, or wildlife and waterfowl refuge purposes.  However, according to the 
conservation easement, the entire park, with the exception of those lands specifically exempted 
from the conservation easement, has been set aside as recreation or parkland.  These park and 
or recreation lands are presumed to be significant.  See 23 CFR 774.11(c).   

The 2006 conservation easement and the associated Shelby Farms Park Master Plan arguably 
have altered the nature of the property.  Shelby Farms Park Master Plan repeatedly refers to the 
property as a whole as an urban park; in fact, it refers to it as the largest urban park in the 
United States.  This development casts a shadow over the reasonableness of characterizing 
Shelby Farms Park as a mixed-use property containing some areas devoted to recreational use.  
It is also true that significant tracts of land within Shelby Farms Park are devoted to non-
recreational uses, to which Section 4(f) does not apply.  However, even if Shelby Farms Park is 
considered a Section 4(f) property as a whole, a de minimis finding is appropriate for the 
following reasons: 

� The proposed pathway of the road does not directly or constructively use any of the 
features and attributes that would qualify Shelby Farms Park for protection under 
Section 4(f).  Instead, the proposed pathway passes almost exclusively through 
actively farmed and fallow agricultural fields and Area 10, which houses various 
county government buildings; 

� The alignment of Kirby Parkway has been shifted outside its contemplated corridor 
for the express purpose of minimizing any impacts to any features and attributes that 
qualify the resource for protection under Section 4(f); 

� The number of acres used for Kirby Parkway in relation to the overall acreage of the 
park is minimal; and 

� Development of Kirby Parkway is anticipated to enhance access to the park.   
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As a result, no Section 4(f) analysis is required for this project, because even assuming the 
exemptions for joint planning and multiple uses do not apply, any use of Section 4(f) land is de 
minimis in light of the proposed mitigating measures associated with the proposed 
implementation of Kirby Parkway.    

B.   SHELBY FARMS HISTORY  

In December 2006, Shelby County government and the Shelby County Agri-Center Commission 
(Agri-Center) signed a deed granting a conservation easement over the majority of the land 
comprising Shelby Farms to The Land Trust of Tennessee.  Expressly exempted from the 
conservation easement were the plots of land devoted to the agribusiness in the southeast 
segment of the park; the plot of land designated Area 10 devoted to county government 
buildings, including a 911 call center; and a 1,000-foot corridor for the Shelby Farms Parkway.  
Shelby Farms has not always been a park.  Over the past eighty years, it has evolved from a 
model penal farm into the mixed-land use Park.  In 1928, Shelby County acquired 1,600 acres 
of land for use as a model penal farm.  (Previously this land had been in use since the mid-
nineteenth century as the location of the Nashoba Experiment, a commune created by humanist 
reformer Frances Wright with the intention of preparing slaves for future freedom.)  In years that 
followed, the farm was expanded to approximately 5,000 acres.  Deeds on record show that the 
property transferred to the County had been used as agricultural land.  See Figure 6.  During 
the 1960s Shelby County closed the penal farm.  For a period of time the land, still owned by 
Shelby County but no longer actively farmed, went through a period of transition in which Shelby 
County contemplated an appropriate use for the land.   

Beginning in the early 1970s, the county considered options for protecting the land from housing 
and industrial development as a means of preserving this large expanse of land as a resource 
for the people of the greater Memphis area.  This rumination and intention to preserve the land 
is perhaps best captured in the Eckbo plan introduced to the Shelby Farms Planning Board in 
1975.  The plan presented a report recommending best alternative future land uses for Shelby 
Farms over short, intermediate, and long-range time periods.  While a large pastoral park 
figured prominently into the Eckbo report and plan for Shelby Farms, the report contemplated 
from the beginning several roads passing through Shelby Farms, including a north-south road 
designated “Kirby Road,” in the vicinity of the presently proposed Kirby Parkway.  See Figure 7. 

C.   NORTH-SOUTH CORRIDOR FOR SHELBY FARMS PARK 

Several roads have passed through the area as long as it has been known as Shelby Farms.  
Among these is Farm Road, which runs essentially from north to south in the northeast quadrant 
of Shelby Farms near where the proposed Kirby Parkway would be situated.  Figure 1 shows 
the proposed roadway in relation to Shelby Farms and its features.  Maps dating from as early 
as 1975 (Figure 7) and 1983 (Figure 5) clearly show plans for a north-south road approximately 
where Kirby Parkway would lie.  These maps which date from a time period prior to any official 
designation of Shelby Farms as a park or recreation area strongly suggest the joint-planning 
exception to Section 4(f) applies to the proposed Kirby Parkway.  See 23 CFR 774.11(i)(1).

“When a property is formally reserved for a future transportation facility before or at the same 
time a park, recreation area, or wildlife and waterfowl refuge is established and concurrent or 
joint planning or development of the transportation facility and the Section 4(f) resource occurs, 
then any resulting impacts of the transportation facility will not be considered a use” of Section 
4(f) land (23 CFR §774.11(i)).  One such example of concurrent planning occurs when the entity 
with jurisdiction over the property designates or donates the property for development of both a 
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potential transportation facility and a Section 4(f) property.  Here, the maps from 1975 and 1983, 
demonstrate Shelby County, which owned and exercised jurisdiction over Shelby Farms 
contemplated joint development of a north-south roadway and recreational features for the 
property long before the conservation easement was established in July 2007.  Furthermore, the 
conservation easement establishing present-day Shelby Farms Park contained an express 
exception for the right-of-way to be used for construction of Shelby Farms Parkway and 
widening of Walnut Grove Road.  See Conservation Easement p. 2 and Exhibit A-1 in Appendix 
E of SFEIS.  Neither the text of the easement nor the attachment specifically identify the 
location of the right-of-way, either with a plat map or with a metes and bounds description.  As a 
result, Section 4(f) does not apply to this project under the exception for joint planning; however, 
the intent to include a north-south roadway in the general location of the proposed Kirby 
Parkway is clear.   

In the wake of litigation challenging this project in 2000, state and local government officials met 
with members of the Plaintiff organization Friends of Shelby Farms Park.  As a result, the 
Shelby Farms Parkway Advisory Team was later formed.  This group, consisting of 17 
individuals representing Shelby County Government, Friends of Shelby Farms Park, the Sierra 
Club, local residents and commuters, and various other interested parties, met on six occasions 
from March 2005 to August 2008 to define and resolve critical project issues as part of TDOT’s 
Context Sensitive Solutions (CSS) process.  These meetings are discussed in detail on pages 
73 through 78 of the SFEIS.  The group ultimately devised a series of recommendations that 
influenced the selection of Alternative Q as the preferred pathway for the project.  The group’s 
recommendations are included in their entirety at Appendix A of the SFEIS.   

Alternative Q features a pathway for Kirby Parkway that lies approximately 2,750 feet west of 
the corridor envisioned in 1983.  See Figure 1.  The relocation moves the project pathway closer 
to the government buildings located in Area 10 and away from the activities, features, and 
attributes that qualify the resource for protection under Section 4(f).  These include Plough Park, 
Patriot Lake, the Arboretum, and the visitor’s center.  See Figure 1.  In addition, Alternative Q 
uses 58% fewer acres than were designated for right-of-way in 1983.  The original 1,000-foot 
corridor consisted of 282.63 acres.  The total right-of-way for the project as currently 
contemplated consists of 116.99 acres – a reduction of 165.64 acres.  In light of the 
conservation easement’s very general and unrestrictive language describing the right-of-way for 
Kirby Parkway, the pathway for Alternative Q, Section 4(f) would not apply under the exception 
for joint planning, even though it lies largely outside the 1983 corridor.  However, even if the 
joint planning exception did not apply, Section 4(f) still does not apply to the project, because 
any impacts to the features and attributes that qualify Shelby Farms Park for protection under 
Section 4(f) are de minimis.   

D. DESCRIPTION OF SECTION 4(f) PROPERTIES AND IMPACTS TO SHELBY FARMS 
PARK 

The proposed route for Kirby Parkway traverses the northeast portion of Shelby Farms Park to 
the east of Shelby County government buildings in Area 10 and to the west of areas of the park 
devoted specifically to recreational activities, including the park’s visitor’s center, Chickasaw 
Trail, Plough Park, and Patriot Lake.  See Figure 1.  The project begins by heading east from 
Wolf River.  A trumpet interchange is planned west of existing Farm Road; an eastern segment 
of the interchange proceeds east through Fields 12 and 17.  Heading north from Field 12, the 
proposed road passes through forested land, which is not within the bounds of Lucius E. Burch 
State Natural Area, and into Field 10 and other agricultural lands not used for crop production.  
From there, the road passes through Field 8; agricultural land not used for crop production; and 
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into Fields 19 and 20, which are used for grazing by buffalo.  The proposed road exits Shelby 
Farms Park as it crosses Mullins Station Road.  See Figure 1.  

The trumpet interchange where Kirby Parkway would connect to Walnut Grove Road is close to 
both a BMX track and the Lucius E. Burch SNA, which are within Shelby Farms Park; the 
project would not directly use the track or the SNA.  See Figure 8.  These recreational areas will 
experience some noise-related impacts from the proposed project, but the impact does not rise 
to the level of constructive use.  

Constructive use of a Section 4(f) resources occurs when a transportation project does not 
permanently incorporate land from the resource, but the proximity of the project results in 
impacts (i.e., noise, vibration, visual, access, ecological) so severe that the protected activities, 
features, or attributes that qualify the resource for protection under Section 4(f) are substantially 
impaired (23 CFR §774.15(a)).  Substantial impairment occurs only if the protected activities, 
features, or attributes of the resource are substantially diminished.  The determination is made 
through the following practices: 

� Identification of the current activities, features, or attributes of the resource which 
may be sensitive to proximity impacts; 

� Analysis of the potential proximity impacts on the resource; and 
� Consultation with the appropriate officials having jurisdiction over the resource.  

The BMX track is not considered a noise-sensitive resource given the nature of the activity, 
which includes cheering by spectators and commentary and announcements via loudspeakers.  
While the Lucius E. Burch SNA could be a noise-sensitive resource, no substantial impairment 
would occur given the distance from the proposed project.  The SNA is approximately 300 feet 
from the proposed changes to Walnut Grove Road and approximately 1,200 feet from the 
proposed path of the north-south section of the project.  This area of the SNA and its periphery 
are highly vegetated, which could reduce noise impacts.  For example, as a person moves away 
from a highway, traffic noise levels are reduced by distance, terrain, vegetation, meteorological 
conditions, and natural and man-made obstacles.  Traffic noise is not usually a serious problem 
for people who live more than 500 feet from heavily traveled freeways or more than 100 to 200 
feet from lightly traveled roads.  Vegetation, if it is tall enough, wide enough, and dense enough 
that it cannot be seen through, can decrease highway traffic noise.  One 200-foot-deep swath of 
dense vegetation can reduce noise by 10 decibels, which cuts the loudness of traffic noise in 
half.  Since the SNA has at least a 200-foot-deep buffer of vegetation between its boundary and 
the proposed improvements to Walnut Grove Road, constructive use of the SNA is unlikely.   

Other activities, features, and attributes that qualify the property for protection under Section 4(f) 
include Plough Park, Patriot Lake, the Arboretum, and the Visitor’s Center.  See Figure 1.  All of 
these features lie far to the east of the proposed pathway and are consequently not used 
directly or constructively.  A soccer field is located south of Walnut Grove Road and is also not 
used directly or constructively. 

E. MINIMIZATION AND MITIGATION MEASURES 

Measures to minimize impacts to any Section 4(f) resources were considered throughout project 
development, even though it has appeared no direct use of Section 4(f) resources would be 
required.  The foremost example is the relocation of the 1,000-foot corridor for the build 
alternative.  The currently proposed site is located approximately 2,700 feet west of a previously 
planned corridor for this project.  See Figure 1.  This shift in alignment moves the path closer to 
the county government buildings in Area 10 and farther away from designated recreational 
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areas to the east, including Chickasaw Lake, Mayor Lake, the visitor’s center, Plough Park, the 
Arboretum, a kite flying area, and the soccer fields.  In fact, the shift in design puts 
approximately 1,000 feet of agricultural fields and grazing land between the project and many of 
these designated recreational areas in the northeastern portion of Shelby Farms Park.   

Furthermore, the current design of the proposed Kirby Parkway adopts numerous 
recommendations from the Shelby Farms Parkway Advisory Team, which effectively constitute 
measures to minimize any impacts the project would have on the features in Shelby Farms Park 
that qualify for protection under Section 4(f).  These recommendations are described in detail in 
Appendix A.  A few of the more prominent minimizing design features include:  

� 4 lanes (previous project plans had contemplated 6 lanes); 
� 40 mph design speed (previous project plans had contemplate a design speed of 60 

mph); 
� A curvilinear alignment (previous corridors had contemplated a straighter north-south 

pathway) See Figure 1;  
� A trumpet interchange configuration where the project joins with Walnut Grove Road, 

which allows for free-flowing traffic for all movements through the interchange. 

In addition, consistent with recommendations from the Shelby Farms Parkway Advisory Team 
and the Shelby Farms Master Plan, the current design plan for the build alternative is intended 
to be complemented by bicycle, pedestrian, and equine trails that will provide safe, easy, and 
convenient connectivity within the park.  In fact, the project study area was amended to 
incorporate these facilities within its boundaries.  On August 25, 2010, Tennessee Governor Phil 
Bredesen and TDOT Commissioner Gerald Nicely announced that Shelby County received 
$1,640,675 in federal Transportation Enhancement (TE) funds for the Shelby Farms Bicycle, 
Pedestrian, and Equine Trails.  Proposed trail segments “A”, “B”, “C”, and “H” will be 
constructed as a part of the Kirby Parkway project through Shelby Farms.  Segments “D”, “F”, 
“G”, and “I” will be constructed when funding for the proposed Shelby Farms Bicycle, Pedestrian 
and Equine Trails Transportation Enhancement project is fulfilled.  Additional trail segments “X” 
and “Y” will be constructed in conjunction with the expansion of Patriot Lake. Segments “J” and 
“K” have no funding in place at this time. See Appendix A for the Transportation Enhancement 
application and Shelby Farms Park Master Plan.   

Finally, the current pathway for Alternative Q acquires less land than contemplated in earlier 
plans.  The original 1,000-foot corridor consisted of 282.63 acres.  The total right-of-way for the 
project as currently contemplated consists of 116.99 acres – a reduction of 165.64 acres.  As a 
result, the project would use approximately 58% less acreage than originally provided.  Of the 
116.99 acres to be used, 101.1 acres fall outside the original 1,000-foot corridor, and 15.89 
acres are within the original corridor; however, much of the new alignment passes through or 
along Area 10, which is occupied by county government buildings not devoted to recreational 
activities.  See Figure 9.    The net result is fewer acres to Kirby Parkway than were planned 
prior to establishment of the conservation easement for Shelby Farms Park.  

F. REVIEW AND COMMENT PERIOD 

The public will review and comment on this Section 4(f) de minimis determination in conjunction 
with the review and comment period for the Supplemental Final Environmental Impact 
Statement (SFEIS).  Comments will be solicited by advertising in local newspapers and by 
distributing the SFEIS to all parties on the project mailing list.  A 30-day comment period will 
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follow.  Any comments received will be addressed in the Record of Decision (ROD), and, at that 
time, a de minimis determination will be made.

G. TDOT de minimis DETERMINATION CHECKLIST 
 

Tennessee Department of Transportation 
On Behalf of the Federal Highway Administration – Tennessee Division Office 

Determination of  
Section 4(f) De Minimis Use 

PARK        
RECREATION AREA     
WILDLIFE AND/OR    
WATERFOWL REFUGE 

County: Shelby   City:    Memphis     Route:  Shelby Farms 
Parkway 
Termini:  Walnut Grove Road to Macon Road 
 
Project Numbers: Federal #:      State #: 79LPLM-FO-052 
Pin Number:   109182   
Document Type:  EIS:     EA:     CE:    

 

IDENTIFICATION OF SECTION 4(F) RESOURCE(S):   
  Maps/Graphics:    Attached:     Not Attached:    
  Description of resource: 
Located 12 miles east of Memphis, Tennessee, Shelby Farms Park is 4,500 acres of scenic 
fields, meadow, woodlands, lakes, pathways, and trails.  Shelby Farms Park is an urban 
park approximately five times the size of New York City’s Central Park; however, not all of 
the land within the boundaries of the park is devoted to recreational purposes.  Within the 
park, there are large areas devoted to non-recreational uses: a complex of government 
offices that occupies a plot of 511 acres, designated as Area 10; a closed landfill that 
occupies 178 acres; and Agri-Center International, which occupies 1,000 acres.  A number 
of roads pass though the park, including Walnut Grove Road, which crosses the proposed 
road from east to west.  Finally, there is a 1,000-foot corridor reserved for Shelby Farms 
Parkway.  Shelby County Government owns the land occupied by Shelby Farms Park.  
Pursuant to a July 2007 agreement the park is managed by Shelby Farms Park 
Conservancy, a 501(c)3, non-profit organization.   
 
BRIEF DESCRIPTION OF PROJECT SCOPE: 
Shelby County Government, in conjunction with the Federal Highway Administration, and 
the Tennessee Department of Transportation, is proposing to construct 2.5 miles of Kirby 
Parkway from Walnut Grove Road through Shelby Farms Park to the intersection of Whitten 
Road and Macon Road in Memphis, Tennessee.  The road is proposed to be a four-lane, 
median-divided, access-controlled highway.   
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Tennessee Department of Transportation 
On Behalf of the Federal Highway Administration – Tennessee Division Office 

Determination of  
Section 4(f) De Minimis Use 

County: Shelby   City:   Memphis     Route:  Shelby Farms 
Parkway Termini:  Walnut Grove Road to Macon Road 
 
Document Type:  EIS:     EA:     CE:    

 
APPLICABILITY DETERMINATION: 
(to be applicable answers to all statements must be “true”)   

For publicly owned parks, recreation areas, and wildlife and/or waterfowl refuges: 

1. The project involves a minor take of land from the resource.     True    False   
Identify the total acreage of the resource:   4,500 acres   

Describe the use of land from the resource (include the acreage of the resource to be 
used): 

The project is expected to convert approximately 119 acres of Shelby Farms Park to 
transportation right of way.  The current land uses/land covers of the land to be occupied by 
the project are forest, agriculture, and transportation.  Agri-Center International leases a 
portion of the project area.  No recreational resources will be directly affected by the 
proposed project, and any impacts to recreational resources are expected to be beneficial 
by improving accessibility.   
 
2. The project does not adversely affect the qualities, activities, features, or attributes of 

the resource that qualify it for protection under Section 4(f).     True    False   
3. The agency with jurisdiction over the resource has concurred in writing    True    

False with FHWA’s and/or TDOT’s determination that the project will  
not adversely affect the resource. 
If true, identify agency with jurisdiction and date of concurrence and attach  
written concurrence:   Shelby County Government  Date: Sept. 13, 2010  

4. The agency with jurisdiction over the resource has been informed of    True    
False 
FHWA’s and/or TDOT’s intent to make a de minimis finding.  
If true, attach correspondence.   

5. The public will be informed or afforded an opportunity to review             True    
False  
and comment on the effects of the project on the protected activities,  
features, and attributes of the resource. 

a. Describe how the public will be notified. 

This de minimis use determination will be made available in the FEIS.  The public will be 
afforded the opportunity to comment on this finding during the FEIS comment period. 
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Tennessee Department of Transportation 
On Behalf of the Federal Highway Administration – Tennessee Division Office 

Determination of  
Section 4(f) De Minimis Use 

County: Shelby   City:   Memphis     Route:  Shelby Farms 
Parkway Termini:  Walnut Grove Road to Macon Road 
 
Document Type:  EIS:     EA:     CE:    

 
ALTERNATIVES ANALYSIS 
1. Summarize why the use of property from the resource cannot be avoided. 

  Project Needs would not be met. Explain.  
Kirby Parkway is a 10-mile-long north-to-south corridor in eastern Shelby County.  Portions 
of the corridor have been constructed; in the immediate project area, Kirby Parkway has 
been constructed from I-240 to east of Wolf River and north of Macon Road.  Not only would 
the proposed project serve as a link between two sections of existing Kirby Parkway, but it 
would also improve mobility, reduce congestion, lessen travel time, improve efficiency and 
safety, and provide for growth in east Memphis.  If Kirby Parkway through Shelby Farms 
were not constructed, none of these project needs would be met.   

  Substantial impacts to other environmental/cultural/social resources would result. 
Explain.  

  Project complexity would increase resulting in greater construction and maintenance 
cost. 
Explain.  

  Other.  Explain.     
 
2. Summarize the measures taken to minimize harm.  This would include, if applicable, 

design shifts to minimize impacts, use of retaining walls, and other mitigation measures. 
The original FEIS, approved in 1991, showed a 1,000-foot corridor reserved for Kirby 
Parkway through Shelby Farms Park.  The 1,000-foot corridor originally abutted the 
Arboretum.  In the FEIS Reevaluation, which was written in 2001, additional alternatives 
were evaluated to increase the distance of the proposed road from contributing, recreational 
elements of the Park, such as Patriot Lake, the Visitors Center, Plough Park, and Chickasaw 
Lake.  In the Reevaluation, the typical cross section was revised from six lanes with a raised 
median to four lanes with a fixed-width, landscaped median.  The proposed total right-of-
way width through Shelby Farms Park was approximately 150 feet.  Since that time, an 
Advisory Team formed, which consisted of public, local officials, and state and federal 
agencies, and following the Context Sensitive Solutions process, multiple alternatives were 
considered.  Although the proposed total right-of-way width through Shelby Farms Park was 
increased from 150 to 200 feet, the preferred alternative, Alternative Q, uses an 
independent roadway concept, wherein the grade and alignment of the Parkway would vary 
to blend the roadway into the natural topography, and it is approximately 2,750 feet west of 
the original 1,000-foot corridor, meeting the goals of the Advisory Team. 
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SUMMARY AND DETERMINATION 
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Mapping an aquitard breach using shear-wave seismic reflection

B. A. Waldron & J. B. Harris & D. Larsen & A. Pell

Abstract In multi-layered hydrostratigraphic systems,
aquitard breaches caused by faulting or paleo-erosion
can allow substantial quantities of water of differing
quality to be exchanged between aquifers. Seismic
reflection technology was used to map the extent and
orientation of an aquitard breach connecting a shallow
alluvial aquifer to the deeper semi-confined Memphis
aquifer in southwestern Tennessee, USA. Geophysical
well logs indicate the presence of the aquitard at borehole
locations that define the beginning and end points on two
seismic survey lines, which intersect at a borehole where
the aquitard is absent. A SE–NW-oriented paleochannel,
350m wide and approximately 35–40m deep, is inter-
preted from the seismic reflection surveys. The paleo-
channel cuts through the aquitard and into the upper part
of the Memphis aquifer, thus creating a hydraulic
connection between the shallow unconfined and deeper,
semi-confined aquifers. The results indicate the potential
of the shear-wave seismic reflection methods to resolve
shallow breaches through fine-grained aquitards given
availability of sufficient well control.

Keywords Groundwater flow . Confining units .
Breach . Seismic reflection . USA

Introduction

In groundwater systems comprising alternating unconsol-
idated aquifers and aquitards, interaquifer exchange of
water influences water quality and assessment of water
resource sustainability. The transfer of fresh water be-
tween aquifers depends on the aquitard integrity as well as
hydraulic head distribution. An aquitard’s ability to limit
movement of water between adjacent aquifers may be
compromised by cross-cutting faults or paleo-erosional
features that provide localized short-circuiting. Contami-
nated water from a shallow aquifer may readily pass
through sand and gravel fill of a paleovalley incised into a
fine-grained confining unit to reach a deeper water-supply
aquifer, for example. These localized discontinuities in an
aquitard, termed breaches, can be difficult to identify
without extensive subsurface geologic datasets.

Identification and mapping of aquitard breaches are
important for source-water assessments and wellhead
protection, especially if an aquifer with good water quality
is receiving waters of poorer quality from, for example, an
unconfined aquifer that is prone to contamination. Larsen
et al. (2003a) determined through geochemical modeling
and groundwater age-dating that as much as 30% of
groundwater pumped from individual production wells in
a confined aquifer proximal to a breach in the overlying
aquitard came from the shallow aquifer that has water of
much poorer quality. Similarly, Gerber and Howard
(1996) used isotopic evidence to argue for localized
downward vertical leakage through Late Wisconsinan till
near Toronto, Ontario (Canada) raising concerns about
possible contaminant transport from shallow surficial to
deeper aquifers. Timms and Acworth (2002) described a
sequence of fresh-water aquifers and aquitards in the
Lower Murrumbidgee alluvial fan of the Murray Basin in
Australia. Previous paleo-drainage features in this area
were identified by van Dijk and Talsma (1964) from
outcrop expression at ground surface. Results from Timms
and Acworth (2002) using electrical image surveys
revealed many more buried paleo-drainage features that
were obscured at the surface by an overlying clayey
deposit-van Dijk and Talsma (1964) paleo-drainage fea-
tures account for only 5–20% Timms and Acworth’s

Received: 4 July 2007 /Accepted: 3 November 2008
Published online: 2 December 2008

© Springer-Verlag 2008

B. A. Waldron ())
Department of Civil Engineering,
University of Memphis,
3815 Central Ave., Memphis, TN 38152, USA
e-mail: bwaldron@memphi.edu
Tel.: +1-901-6783283
Fax: +1-901-6783026

J. B. Harris
Department of Geology,
Millsaps College,
1701 North St., Jackson, MS 39210, USA
e-mail: harrijb@millsaps.edu

D. Larsen
Department of Earth Sciences,
University of Memphis,
488 Patterson, Ave., Memphis, TN 38152, USA
email: dlarsen@memphis.edu

A. Pell
Department of Geology and Geophysics,
Louisiana State University,
E235 Howe-Russell Geoscience Complex,
Baton Rouge, LA 70803, USA
email: aborde8@geol.lsu.edu

Hydrogeology Journal (2009) 17: 505–517 DOI 10.1007/s10040-008-0400-4



features. This significant increase in the identified number
of paleo-drainage features is important as surface irrigation
has raised concern regarding the migration of herbicides,
pesticides and fertilizers through these aquitard breaches
into the lower, partially saturated shallow aquifer.

Water transfer through an aquitard (leakage) can
provide a significant source of water to a water-supply
aquifer. Bradley and Phatare (1989) described the hydrau-
lic connection between an unconfined aquifer within the
Mehsana alluvial plains of the state of Gujarat, India, to
underlying confined aquifers separated by a 40–50 m
aquitard. The confined aquifers have been over-exploited
for purposes of irrigation; therefore, causing a decline in
the potentiometric surface and pronounced downward
vertical gradient from the phreatic aquifer. Bradley and

Phatare (1989) estimate that 90% of the extracted
groundwater comes from vertical transfer of water from
the phreatic aquifer with only 10% accounted for from
lateral movement within the confined system. Brahana and
Broshears (2001) developed a numerical model of the
Mississippi Embayment in the south-central United States
that evaluated groundwater production increases between
1886 and 1985. Mass balance and matching of observed-
to-modeled heads were improved by allowing localized
leakage through recognized aquitard breaches as well as
regional leakage through the aquitard material. Zuber et al.
(2000) stated that agreement between modeled and
observed water levels in the Oligocene sandy aquifer of
the Mazovian basin, Poland, could not be properly
modeled without accounting for downward leakage

Fig. 1 Location of Shelby County within the Upper Mississippi embayment
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through the aquitard; some of this occurring through
deeply incised Pliocene deposits, thus connecting the
Quaternary and the deeper aquifers. In Ontario, the
Regional Municipality of Waterloo, servicing approxi-
mately 250,000 people, derives nearly 90% of its drinking
water from the complex Waterloo Moraine groundwater
system. A numerical model of the multiple aquifer
sequence incorporated interaquifer exchange through
breaches in the aquitards. Martin and Frind (1998)
observed that although aquifer water levels were not
sensitive to the presence of these breaches, the effect of
this leakage on derived capture zones was profound.

Identification of interaquifer leakage between the
shallow and the Memphis aquifers through natural
breaches in the Upper Claiborne confining unit dates back

Fig. 2 Stratigraphic column of upper Mississippi Embayment for
units of interest

Fig. 3 Study area at Shelby Farms Park in Memphis, Tennessee, north of the closed Shelby County landfill and Walnut Grove Road and
east of the Wolf River. Observation wells were installed to monitor leachate migration from the landfill and map the aquitard breach
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to the early 1960s (Criner et al. 1964; Bell and Nyman
1968). Drilling has provided the best indication of the
existence of such breaches, yet only serves to represent a
point location and not an aerial extent. Analysis of
geochemical analyses and environmental tracers using
lumped parameter modeling can constrain locations of
breaches (Ivey 2003), but again provides limited informa-
tion on geometry of breaches. Anomalous water-table
depressions provide additional means for breach charac-
terization, providing information regarding plausible
breach extent and orientation.

In this investigation, seismic reflection methods were
used to refine the extent and orientation of an aquitard
breach that had previously been identified using borehole,
hydraulic, and geochemical data (Bradley 1991; Parks and
Mirecki 1992; Gentry et al. 2003, 2006a, b). The seismic
data also provide evidence regarding the origin of the
aquitard breach that cannot be obtained from the previ-
ously employed methods. Seismic reflection methods have
been useful in mapping subsurface stratigraphy and
structure in regard to groundwater resources (Miller et
al. 1994, 1999; Merey et al. 1992; Hammer et al. 2004;

Jensen et al. 2002; Sharpe et al. 2003; Shtivelman and
Goldman 2000). The results of this study further clarify
the capabilities and limitations of seismic reflection
methods in assessment of shallow subsurface stratigraphy,
and illustrate the utility of the method for identifying the
extent and origin of aquitard breaches.

Hydrogeologic setting

The study area lies within the upper Mississippi embay-
ment (Fig. 1), a shallow Cretaceous-Tertiary basin in the
south-central United States that is underlain by Paleozoic
rocks and filled with over 1,000 m of Cretaceous, Tertiary,
and Quaternary sediments (Cushing et al. 1964; Van
Arsdale and TenBrink 2000). The embayment sediments
form a series of alternating sand aquifers and clay, silt, and
sand confining units (Cushing et al. 1964).

Of interest in this study are the Eocene Memphis Sand,
Eocene Cook Mountain and Cockfield formations, and
various Pleistocene to Holocene loess and alluvial deposits
(Fig. 2). The Memphis Sand is composed of fine- to very

Fig. 4 Water table elevations—m above mean sea level (m MSL)—across the study area of the shallow, unconfined aquifer. Note, contour
intervals are not standardized
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coarse-grained sand with subordinate clay and is as much as
240-m thick. The Memphis Sand corresponds directly with
theMemphis aquifer, a prolific aquifer that provides water to
municipalities and industries throughout the Tennessee-
Mississippi-Arkansas region. Overlying the Memphis Sand
are mainly fine-grained strata of the Cook Mountain and
Cockfield formations. These formations are composed
primarily of silty clay interbedded with sand and silt. The
Upper Claiborne formations comprise the Upper Claiborne
confining unit, which provides confinement for theMemphis
aquifer over much of the region; however, sand intervals are
locally thick enough to be used as aquifers (Parks and
Carmichael 1990) or provide hydraulic communication
between the Memphis aquifer and overlying aquifer (Parks
1990; Larsen et al. 2003a, b, c). The Quaternary alluvial
deposits include sand and gravel strata of the Pliocene(?) and
Pleistocene terrace deposits in the upland areas and lower
late Pleistocene and Holocene alluvium in the modern
valleys (Carmichael et al. 1997; Larsen et al. 2003c).
Blanketing the alluvial deposits is loess and reworked loess
of thicknesses ranging from 25 m at the Mississippi bluff
line to a few meters in the modern valleys. The Quaternary
sand and gravel deposits form a regional shallow aquifer
with the overlying loess providing leaky confinement.

Site description

Of the ten identified breaches in the Upper Claiborne
aquitard beneath Shelby County (Graham and Parks 1986;
Parks 1990; Parks and Mirecki 1992; Parks et al. 1995), a
breach identified north of a closed landfill at Shelby Farms
was selected for the seismic survey for the following
reasons: (1) good well control; (2) the site is part of a 2-
km2 park so surface-generated noise (rail, construction,
vehicular traffic) is minimal; (3) geologic cross-sections
exist for a portion of the study area; and (4) downward
leakage is known to occur from the shallow aquifer to the
Memphis aquifer (Fig. 3; Bradley 1991; Parks and
Mirecki 1992). Bradley (1991) in cooperation with other
agencies conducted a detailed study of the groundwater
hydrology and potential leakage near the Shelby Farms
landfill. Parks and Mirecki (1992) further investigated the
groundwater chemistry proximal to the landfill for
potential contamination of the Memphis aquifer. Gentry
et al. (2006a, b) studied the groundwater transport process
through the breach. A total of 69 observation wells or
exploratory boreholes were completed as part of these
investigations, thus providing a detailed understanding of
the site hydrogeology.

Fig. 5 Potentiometric contours of the Memphis aquifer across the study area. Note: contour intervals are not standardized
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This study focuses on a cluster of wells surrounding
well Sh:Q-151 in which the Upper Claiborne confining
unit is absent (Fig. 3). The area land use is primarily
agricultural with limited open grass field and forest areas.
Approximately 3–5 m of loess overlie the shallow aquifer,
which ranges from 14 to 17 m thick (Bradley 1988). The
Upper Claiborne confining unit underlies the shallow
aquifer and ranges in thickness from 0 to 18 m. The
underlying Memphis aquifer is approximately 200 m thick.

Past investigations

Water-level measurements were conducted in both the
shallow and Memphis aquifers in July 1987 (Bradley
1991) and October 1989 (Parks and Mirecki 1992). The

shallow aquifer water levels indicated a persistent depres-
sion in the water table north of Walnut Grove with
interpreted contours elongated along the course of the
Wolf River (Fig. 4). A gradient exists from the Wolf River
to the depression in the water table, and flow is
corroborated by a calculated reduction in the Wolf River
discharge of 0.45 m3/s—though this is within measure-
ment error (Bradley 1991). Bradley (1991) indicated a
gradual gradient in the piezeometric surface of the
Memphis aquifer in a W–NW direction, whereas Parks
and Mirecki (1992) suggested a slight mounding of the
potentiometric surface in the Memphis aquifer north of
Walnut Grove in proximity to Sh:Q-151 superimposed on
the overall trend shown in Bradley (1991)(Fig. 5).

Parks and Mirecki (1992) constructed two cross-
sections, one of which included the segment between
wells Sh:Q-146, Sh:Q-151 and Sh:Q-150. All of these

Fig. 6 Delaney triangulation delineation for boreholes used by Ng (1993) to interpolate the thickness of the aquitard separating the
shallow aquifer from the Memphis aquifer. Inset represents an enlarged view of the aquitard breach mapped by Ng

510

Hydrogeology Journal (2009) 17: 505–517 DOI 10.1007/s10040-008-0400-4



observation wells are screened within the Memphis
aquifer. Wells Sh:Q-146 and Sh:Q-150 (Fig. 5) indicate
thicknesses of aquitard of 11 and 2.5 m, respectively. In
their cross-section, the thickness of the confining unit is
drawn as an assumed linear reduction in thickness from
wells Sh:Q-146 and Sh:Q-150 to Sh:Q-151.

More recent investigations at the Shelby Farms landfill
site were conducted by Ng (1993), Gentry (1998), and
Gentry et al. (2003), all of whom used numerical
modeling studies to estimate the extent of the aquitard
breach and groundwater flux to the Memphis aquifer. As
part of Ng’s work, the extent of the breach north of the
landfill, indicated by well Sh:Q-151, was determined
through interpolation of well log data using Delauney
triangulation (Fig. 6). Delauney triangulation results in
breach geometry connecting well Sh:Q-008 with wells Sh:
Q-146, Sh:Q-151 and Sh:Q-150 forcing long, thin
triangles, an artifact that can limit the ability of the
triangulation network to represent local variation (Watson
and Philip 1984). Gentry et al. (2003) used a genetic
algorithm (GA) to estimate recharge to the Memphis
aquifer through the breach north of the landfill, again
focusing on the area adjacent to well Sh:Q-151. Their
model incorporated aspects of Ng’s (1993) numerical
model. At specified recharge rates, areas of accretion
through suspected thinning or absence of the confining
clay were determined with calculated levels of probable
occurrence. The resulting area of accretion, which varied
in size depending on the recharge rate, was somewhat
circular with well Sh:Q-151 forming the centroid.

Gentry et al. (2006a, b) installed more wells at the
breach site as well as at several downgradient locations in

the Memphis aquifer. They conducted hydraulic testing,
sedimentological analyses, chemical and isotopic tracer
studies, and further GA modeling to assess groundwater
flow rates and processes through the Shelby Farms landfill
breach. Although the additional boreholes constrain the
extent of the breach and provide additional information
regarding its origin, the shape was not further clarified by
these efforts.

Seismic data acquisition and analysis

The area of seismic investigation focuses on the water-
table depression encompassing well Sh:Q-151, as delin-
eated by Bradley (1991) and Parks and Mirecki (1992)
(Fig. 7). A large part of this area is used for crop
production and, as a result, at times access to the area was
limited. A pilot survey was used to determine if seismic
reflection technology had the potential to depict the
aquitard at shallow depths.

SH-wave (horizontally polarized) seismic reflection
methods have been used to map shallow geologic features
in unconsolidated, water-saturated sediments (Suyama et
al. 1987; Hasbrouck 1991; Goforth and Hayward 1992;
Harris et al. 2000; Young and Hoyos 2001). The choice of
SH- as the preferred shear wave phase is based on the idea
that SH- signals should be easier to identify because pure
SH- energy reflects and refracts only as an SH-wave and,
unlike P-waves (compressional wave) and SV-waves
(vertically polarized shear wave), does not experience
mode conversion. P-wave reflection data are highly
influenced (both in quality and geologic significance) by

Fig. 7 Aerial photo of study area overlain by the three seismic survey transects: A–A′, SE–NW and SW–NE
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the depth of water saturation in near-surface materials.
Because S-waves travel with the velocity of the sediment
framework, they are not greatly affected by the degree of
saturation, and often lead to more consistent, high-quality
data in unconsolidated, water-saturated sediment sequen-
ces. Due to the small target size for many shallow
reflection surveys, seismic resolution is frequently the
most important consideration when choosing a survey
method. Although S-waves are rarely observed in the
same frequency range as P-waves, in the authors’
experience with shallow surveys in the Mississippi
Embayment, S-waves commonly have frequencies of
0.5–0.25 to those of P-waves. For seismic energy of the
same frequency and because S-waves travel with lower
velocities than P-waves, shear wavelengths are shorter and
resolution is higher. The higher resolution is particularly
evident in water-saturated, alluvial material where the P-
wave velocity is regularly 5–10 times higher than the S-
wave velocity. Shallow reflections on S-wave field records
from the Shelby Farms area show dominant frequencies of
40–50 Hz. Reflection (from shot gathers), refraction
(Cramer 2005), and downhole (University of Memphis)
S-wave data sets were integrated to develop the velocity
functions used in stacking the reflection data. From the
frequency and velocity observations, the vertical resolu-
tion for the Shelby Farms site was calculated to be
between 1.5 and 2.5 m.

The shear (S)-wave seismic method was chosen for the
pilot survey based on its ability to provide high-resolution
images of near-surface geology in unconsolidated, water-
saturated sediments such as those present in the Mis-
sissippi Valley (Harris et al. 1998). In addition, a previous
study utilizing S-wave reflection methods (Larsen et al.
2003b; Pell et al. 2005) in the Sheahan well field of
central Memphis, provided a high-quality image of an
erosional swale in the shallow subsurface. The pilot
survey (A–A′) was conducted along the shoulder of a
gravel access road immediately south of well Sh:Q-151
(Fig. 7). The survey was positioned to cross over areas
where the aquitard was present (well Sh:Q-125 with an
aquitard thickness of 6 m) to where it was absent near well
Sh:Q-151. From prior experience, horizontally polarized
geophones were spaced at 2-m intervals, the source for the
shear waves was a 1.8-kg sledge hammer struck horizon-
tally against a 10-kg metal I-beam and the reflection data

were recorded on a 24-channel engineering seismograph
and processed using a standard sequence for shallow CMP
(common midpoint) seismic reflection data (i.e., Baker
1999; see Table 1). Data processing followed these steps:
reformat to SEGY (Society of Exploration Geophysicists
format Y), bad trace edit, first arrival muting, CMP
(common-midpoint) sorting, bandpass filter (20–80 Hz),
automatic gain control (200 ms window), velocity
analysis, normal moveout correction (NMO), and devel-
oping the CMP stack (12-fold).

The 12-fold stacked seismic profile indicates a possible
erosional structure into the Memphis aquifer with semi-
coherent reflection energy, primarily in the 100–350 ms
range (10–50 m deep), visible along the length of the line
(Fig. 8). Based on the results of previous shallow S-wave
seismic reflection profiling in Mississippi valley (Harris et
al. 1998), this data set can be considered to be of low to
medium quality. The Upper Claiborne confining unit was
anticipated to be observed at the eastern margin of the
line, then thin and become absent toward the western
edge. An east-dipping feature was mapped ranging from
approximately 15 m on the west end of the profile to
nearly 40 m on the east end of the profile, however. The
down-sloping contact is interpreted to be the top of the

Table 1 Seismic data acquisition parameters for pilot and full surveys

Field parameter Survey line
Gravel road (A–A′) SE–NW and SW–NE

Energy source 1.8-kg sledge hammer/I-beam (5 impacts) 1.8-kg sledge hammer/I-beam (5 impacts)
Source interval 2 m 3 m
Receiver 14-Hz horizontal geophones 14-Hz horizontal geophones
Receiver interval 2 m 3 m
Spread configuration split spread split spread
Recording system Seistronix RAS 24 Seistronix RAS 25
Sample interval 0.25 ms 0.25 ms
Maximum fold 12 fold 12 fold
Field filters Out Out
Record length 500 ms 1,000 ms

Fig. 8 Seismic profile of transect A–A′ a without interpretation
and b with interpretation
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Memphis aquifer because the depth of the structure is well
below the base of the confining unit interpolated from the
four corner control points, boreholes TH#1, Sh:Q-125, Sh:
Q-146, and Sh:Q-150. The structure resembles a paleo-
erosional feature with horizontal reflections east of the
feature boundary suggesting layered depositional fill of a
channel. Although data quality was fair, the pilot survey
illustrates the potential of seismic reflection to map the
extent and possible orientation of the breach.

The full-scale survey was scheduled while the field was
fallow. Two survey lines were chosen such that the SE–
NW line followed the longitudinal orientation of the water
table depression, the SW–NE line traversed the depression
(Fig. 7), and the lines intersected at well Sh:Q-151. The
NE and NW points were set at well Sh:Q-125 and
borehole TH#1, respectively, both with geologic records
that penetrated through the aquitard. The SE and SW
points fall short of their intended control points, wells

Fig. 9 Seismic profile of transect SE–NW a without interpretation and b with interpretation. Dashed lines indicate possible paleochannel
delineation
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ShQ-150 and Sh:Q-146, respectively, because the wells lie
on the south side of Walnut Grove Road, a divided four-
lane thoroughfare. Thus, the southern portions of the
survey lines are truncated prematurely north of Walnut
Grove.

The field at the time of the seismic survey was moist
after many consecutive weeks of periodic rainfall events.
There was concern that the soft soil may allow for
slippage of the I-beam seismic source thus reducing
energy coupling. There was also concern that wind-
induced surface noise and/or traffic noise would negative-
ly influence data quality; however, noise monitoring

during the survey indicated a minimal impact. The only
change in seismic data acquisition or processing from the
pilot survey to the full-scale survey was the use of a 3-m
geophone interval (see Table 1). Although overall data
quality is fair, well control proximal to the survey line end
points allowed the top of the Memphis aquifer to be
identified on the profiles with relatively good consistency.

The SE–NW line (Fig. 9) shows strong reflections near
the SE termination and weaker reflections approaching the
NW control point, borehole TH#1, indicating that a
paleochannel feature truncates the Upper Claiborne
deposits and uppermost Memphis Sand. Sloping reflec-

Fig. 10 Seismic profile of transect SW–NE a without interpretation and b with interpretation. Dashed lines indicate possible paleochannel
delineation
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tions within the paleochannel follow the general slope of
the channel sides and may indicate depositional layering,
similar to that observed in the pilot survey. The paleo-
channel along this orientation is approximately 325 m
wide and 30 m deep. An anomalous zone approximately
50 m wide and extending to depth is observed between
200 and 300 m SE of borehole TH#1. The presence of
diffractions in this vertically oriented zone suggests a
possible geologic structure such as a fault zone or
liquefaction vent. Shallow faults (Velasco et al. 2005)
and liquefaction (Broughton et al. 2001) have both been
identified within the Wolf River floodplain.

The SW–NE line was expected to transect a suspected
SE-NW oriented paleochannel or erosional scar; thus, a
cross-sectional profile would be revealed by the seismic
reflection survey. However, a paleochannel structure is
more difficult to interpret in the SW–NE line (Fig. 10).
The best well control for this line is at the NE point at well
Sh:Q-125. The Upper Claiborne in Sh:Q-125 is identified
from the gamma log by two closely spaced, strong gamma
signals at 10 m and 19 m (see strong reflector, Fig. 10)
followed by a gradual gamma signal decrease (transition)
until reaching the Memphis Sand at approximately 25 m.
The top of the Memphis Sand in the profile is indicated by
a strong reflection signal, then truncated approximately
50 m SW of well Sh:Q-125. Following the paleochannel
bank is difficult to the SW, yet the base of the channel is
estimated to be at 35 or 40 m below ground surface, thus
corroborating the findings from the SE–NW line.

Mapping the paleochannel extent, dimensions and
orientation with the pilot survey A–A′, a NW-SE oriented
paleochannel is interpreted (Fig. 11), seemingly reversed

from the hypothesized profile. The pilot survey begins just
outside the western or southern margin of the paleo-
erosional feature and terminates within the aquitard
breach. The suggested base of the feature mapped in the
pilot survey closely approximates the depth mapped in the
SE–NW profile.

Discussion

The results of the three seismic surveys have better
defined the extent, orientation, and origin of the breach
structure north of the Shelby Farms landfill, Memphis,
Tennessee. The three seismic lines indicate a paleochannel
structure incised through the Upper Claiborne strata and
into the Memphis Sand. Drilling returns from borehole Sh:
Q-151 (Parks and Mirecki 1992) and cores from adjacent
boreholes (Gentry et al. 2006a, b) indicate that the
paleochannel feature is filled with fine to medium sand,
although some gravel horizons may exist. The paleochan-
nel is approximately 300 m wide, 35–40 m deep and
oriented in a SE–NW direction. The delineation of the
breach by Ng (1993) using Delauney triangulation was
much smaller than the interpreted paleochannel, yet Ng’s
mapping did indicate a SE–NW orientation. Although the
S-wave seismic data quality was fair, seismic reflection in
combination with well control and water-level data
constrain the breach extent and clarify its fluvial origin.

The lateral continuity of the paleochannel cannot be
assessed with the present survey data. Presence of clay in
three surrounding boreholes toward the NW section
suggests a possible termination; this inference is supported

Fig. 11 Location, extent and orientation of a paleochannel forming a breach in the aquitard separating the shallow aquifer from the
Memphis aquifer. Dashing indicates probable extension of the paleochannel
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further by substantially different water levels in the
alluvial and Memphis aquifers (Parks and Mirecki 1992;
Gentry et al. 2006a, b). The lack of borehole control and
similar water levels in the two aquifers to the SE of
borehole Sh:Q-151 suggest that the breach extends or
other breaches exist in this direction.

A possible explanation for the low signal-to-noise ratio
of the S-wave data is a subsurface with laterally
discontinuous units (such as a buried fluvial channel) that
would not return strong reflections. More seismic reflec-
tion work in the area is required to more fully map the
dimensions and path of the paleochannel. Thorough
testing of various seismic energy sources in the area,
including weight drop, projectile and vibratory sources
that generate compressional and shear seismic waves,
might improve future survey results and reduce interpre-
tation error. Because low-fold, hammer-impact seismic
reflection data commonly have signal-to-noise ratios that
are not ideal, only basic processing steps were employed
in order to minimize processing artifacts (and maximize
interpretation confidence) produced by “over-processing”
noisy data. Likewise, migration was not applied as it is not
a common step used in processing shallow seismic
reflection data (Black et al. 1994). The steep dips on the
interpreted paleochannel boundaries are a result of high
vertical exaggerations (8–12X) on the plotted seismic
sections (Figs. 8, 9, and 10). Actual apparent dips are
small, ranging from 6–9°, and migration is unlikely to
affect the interpretation.

Beyond the Shelby Farms site, Parks (1990) delineated
a number of aquitard breaches that vary in size and shape
throughout Shelby County using primarily borehole data.
With long-term water production from the Memphis
aquifer resulting in a gradient reversal between water
levels in it and the unconfined aquifer above, the aquitard
breaches will continue to play a large role in the quality
and supply of water to the Memphis aquifer. To accurately
quantify the water transfer through these breaches in the
aquitard and take proactive measures to monitor if not limit
human activity in proximity to them, it is imperative that
the extent, the origin (e.g., paleochannel, fault, liquefaction,
etc.), and the spatial distribution be determined.

Conclusions

A pilot S-wave reflection seismic survey and two full-
scale S-wave reflection seismic transects were used to
define the extent and origin of a breach through the Upper
Claiborne confining at Shelby Farms in Memphis,
Tennessee. Previous borehole, hydraulic, and sedimento-
logical studies had established the presence of a breach
through the Upper Claiborne confining unit at the site;
however, the extent and origin of the breach were still
unknown. Although the data quality for the surveys was
low to medium, a paleochannel feature that incises
through the confining unit and into the upper Memphis
Sand was identified. The crossing transects allow deter-
mination of a SE–NW trending discontinuity in the fine-

grained confining unit strata, which correlates well with
stratigraphic control from borehole logs. The results
indicate that shallow S-wave reflection seismic methods
are useful for detailed characterization of breaches through
confining units, especially where suitable borehole log and
hydraulic data are available.
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