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Executive Summary  

The Waynesboro Economic Development Authority (EDA) is in the process of developing the 169+/- acre 

Exit 96 Industrial Park, located just off of S. Delphine Avenue adjacent to I-64 and the South River and 

has taken steps to develop the site as a Tier 4 or Tier 5 site per the TG Tier System for site readiness.  As 

part of this development process, the Waynesboro EDA contracted Timmons Group to perform 

additional due diligence on the site and update the Master Plan and Preliminary Engineering Report 

accordingly such that the EDA can continue to advance the development of the site. 

 

This Preliminary Engineering Report and Master Plan outline the potential development options, both 

from an infrastructure and site development perspective, and identifies improvements necessary to 

advance the site accordingly.   

Site Constraints  

There were several site constraints that we needed to take into consideration, especially when it came 

to evaluating transportation alternatives. The site generally consists of topography falling from S. 

Delphine Avenue to the South River, with an average grade of approximately 5-7% across the site.   Site 

elevations range from EL 1309 at the South River to EL 1462 at S. Delphine Avenue, with the 100-yr 

floodplain as identified by FEMA mapping ranging from EL 1323 to EL 1325.   The current rail elevation at 

the proposed road crossing is approximately EL 1370.   Based upon previous environmental studies, 

there appear to be minimal environmental issues that would negatively affect the site development 

options for this property. 

Transportation Alternatives 

In order to evaluate the potential transportation (or connector road) alternatives, we took the following 

constraints into consideration: 

• The tie-in at S. Oak Lane at EL 1332 

• The at grade crossing of the Norfolk-Southern rail line in a tangent section at EL 1370 

• Allowing adequate site distance for the tie-in to S. Delphine Avenue 

• Minimize the road grade to 5% or less (to minimize access issues during extreme weather) 

• Maximize lot sizes for marketing and development (at least one 50 acre lot size) 

• Cut through traffic from S. Oak Lane to S. Delphine Avenue 

 



Based upon a review of the potential uses for the site, combined with potential cut-through traffic 

anticipated, it was ultimately concluded that a two lane road would be more than adequate for the site 

and subsequent connection between S. Oak Lane and S. Delphine Avenue.  Furthermore, it was 

concluded that this road would need to be 32’ wide (two 12’ lanes with a 4’ paved shoulder on each 

side).  After meeting with City Staff, it was noted they would be willing to make an exception for curb 

and gutter and sidewalk provided that the EDA would consider installing a paved asphalt walkway along 

or near the road. 

 

Another consideration regarding the roads was installation of utilities along this corridor.  It was 

concluded that the wet utilities (water main and sanitary sewer) and natural gas should be installed on 

the northeastern, or development side of the road and dry utilities (power and communications) should 

be installed on the southeastern, or non-development side of the road.   Below is a potential road cross-

section through the road: 

 
 

Total estimated cost for the road as proposed is approximately $5,138,000.  The EDA has indicated they 

would like a nice landscaped entrance as well as entrance sign such that clients have a strong “sense of 

arrival”, so for the purposes of this report, we recommend a budget of $200,000 to $300,000 for signage 

and a landscaped entrance.  Since the City is going to potentially allow for an asphalt walkway in lieu of 

the curb & gutter and sidewalk along the connector road, we recommend a budget of $60,000 (3,000 LF 

x $20 per LF for a 5’ wide asphalt walkway).  

Master Planning Process  

In working through the Master Planning process, it was concluded that the Waynesboro EDA wanted to 

have a minimum 50 acre site with rail access that could be proactively marketed to potential prospects.  

It was possible to achieve this on the “south” side (or towards S. Delphine Avenue) of the rail line.  Once 

we laid out the potential road and rail options, we were able to preserve a 60+/- acre site on the south 

side of the rail and a 40+/- acre site on the north side (towards S. Oak Lane and the South River) of the 



rail that could be served by Norfolk-Southern.  Furthermore, we were able to identify potential locations 

for a PGI offloading facility and preserve the integrity of the sites. 

 

As a part of the overall study, preliminary concept layouts were prepared, with the goal to establish 

multiple options for development, capitalizing on the site’s location and access to rail.  The layouts were 

developed to allow for maximum build out, while also taking into consideration grade constraints, 

existing road connection points and the rail location.  Following is a summary table of the options 

considered and the maximum building footprints: 

 

 

* Please noted that Option 6 took into account the possibility of acquiring the parcel adjacent the Exit 96 

Interchange which would provide an additional 18+/- acres of property. 

 

We evaluated the potential costs to develop “pad ready” or Tier 5 sites for each of these options.  The 

total costs to develop “pad ready” sites ranged from $9,179,000 to $11,764,000 (or $91,790 to $117,640 

per developable acre), which appears to be consistent for sites located throughout this region.  Below is 

a table summarizing those costs and the costs per developable acre: 

 

  Total Costs for Developable  Costs per 

Grading Option* “Pad Ready” Sites Acreage Developable Acre 

Option 1 $11,764,000 100 $117,640 

Option 2 $10,462,000 100 $104,620 

Option 3 $10,023,000 100 $100,230 

Option 4 $9,833,000 100 $98,330 

Option 5 $9,179,000 100 $91,790 

Option 6 $13,268,000 120 $110,567 

 

* Given the multiple variations as to how the site can be developed, we do not recommend that the EDA 

invest in “pad ready” or Tier 5 sites at this point in time. 

Development Options 

North of Rail South of Rail Build Out 

Potential 

(SF) 

Yield 

(SF/Acre) Total 

(SF) 

Total 

(SF) 

Option 1 450,000 825,000 1,275,000 7,544 

Option 2 450,000 700,000 1,150,000 6,805 

Option 3 500,000 700,000 1,200,000 7,701 

Option 4 500,000 600,000 1,100,000 6,509 

Option 5 500,000 500,000 1,000,000 5,917 

Option 6* 500,000 1,000,000 1,500,000 8,021 



Utility Infrastructure 

In reviewing the potential water and sewer demands for the park, it was concluded that the EDA should 

plan around 250,000 GPD for water and sewer demands at build-out of the park.  Currently the site has 

no water and sewer infrastructure in place and would need to be designed to accommodate this 

potential demand and an elevated water storage tank would need to be installed to accommodate 

potential fire flows for the park.  The minimum fire demands required would be 2,000 gpm for 2 hours 

(or 120 min), thereby requiring a minimum storage for fire flow of 240,000 gallon.  Based upon this 

potential demand and required fire flow storage, the City would need to install a minimum 500,000 

gallon elevated storage tank on the sites. 

 

As such, we determined the following utility infrastructure would be required for the park: 

• 10” gravity sewer along the proposed connector road to a potential pump station location along 

the South River at a cost of approximately $595,000; 

• 500,000 gallon elevated storage tank along S. Delphine Avenue and a water booster pump 

station at a cost of approximately $2,152,000 and $317,000, respectively; 

• 12” waterline along S. Delphine Avenue along the proposed connector road to S. Oak Lane at 

approximately $595,000. 

Summary of Project Costs 

Following is a summary table identifying the potential high and low range for total development costs to 

achieve a Tier 4 and Tier 5 site status level: 

 

Exit 96 - Summary of Total Costs Low High 

Infrastructure Costs (Tier 4)     

Connector Road (VDOT Standard) $5,138,000  $5,138,000  

Landscaped Entrance / Signage $200,000  $300,000  

5' Asphalt Walkway Along Road (3,000 LF x $20/LF) $60,000  $60,000  

5' Asphalt Fitness Trail in Park (7,500 LF x $20/LF) $150,000  $150,000  

10" Gravity Sewer $595,000  $595,000  

500,000 Gal Elevated Storage Tank $2,152,000  $2,152,000  

Water Booster Pump Station $317,000  $317,000  

12" Water Line $665,000  $665,000  

Total Infrastructure Costs (Tier 4 Status) $9,277,000  $9,377,000  

      

Total "Pad Ready" Site Development Costs (Tier 5)  $9,179,000  $11,764,000  

      

Total Potential Development Costs (Tier 5 Status) $18,456,000  $21,141,000  



 

Conclusions and Recommendations 

Given our understanding that the City / EDA desires to achieve a Tier 4 or Tier 5 status for the site, we 

have drawn the following conclusions and are making the following recommendations: 

 

1. The Master Planning process revealed that we could achieve a 40 acre rail served site on the 

north side of the rail, and a 60 acre rail served site on the south side of the rail, thereby giving 

the City / EDA a very marketable product. 

 

2. We believe it is in the best interest of the City / EDA to install the necessary infrastructure 

(Roads, Water & Sewer) for the park to develop a Tier 4 site. 

 

3. Given the multiple scenarios under which the sites can be developed and potential costs for 

achieving a “pad ready” or Tier 5 site, we do not believe it is worth the City / EDA making this 

investment as we believe it will reduce the overall flexibility with the site from a marketing 

perspective.  
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Section 1 – Project Purpose and Scope 

In 2011, the Exit 96 Industrial Park property was purchased by the City of Waynesboro to be developed 

as an industrial park that would support their economic development vision.  The search for the site, 

included up to a dozen sites, however, the vicinity of the site to Interstate 64 and the potential for rail 

access led to its eventual selection and acquisition. 

The City and Waynesboro EDA has procured Timmons Group to provide professional services associated 

with updating the Master Plan and Preliminary Engineering Report, as well as additional due diligence 

work to help the City determine the most appropriate manner in which to develop the site and position 

it for future economic development success.  Previously, the City of Waynesboro had engaged 

Thompson & Litton to prepare a Master Plan and Preliminary Engineering Report, along with the aid of 

EEE Consulting, Inc. and Schnabel Engineering to provide assistance with wetland mapping and 

geotechnical investigation.  Timmons Group utilized information from these previous studies where 

applicable. 

The purpose of this Preliminary Engineering Report and Master Plan is to evaluate and develop options 

for developing this site to a Tier 4 or Tier 5 status as well as identify the associated costs.  This study 

included evaluating various road options, site development options and determining potential utility 

needs as well as verify the adequacy of fiber and power to serve the site.  We also performed additional 

due diligence items for the site that had not yet been completed by the Waynesboro EDA. 

  



Section 2 –Master Planning 

While developing the program for the site, Timmons Group considered several factors.  The 

predominant factor is a desire to capitalize on the Site’s unique geographic location, straddling the edge 

of both the Shenandoah Valley and Central Virginia regions, while having access to the Interstate and 

onsite rail.  Six options for the project were developed for maximizing the building footprint area onsite.  

The information is provided below in Table 1.  

 

Table 1: Gross Floor Area by Phase 

The six alternatives are provided as exhibits in Appendix A.   Another goal throughout the master 

planning process was to allow the opportunity to preserve 50 contiguous acres, as that appears to be 

the appropriate threshold to be desirable in the marketplace.   

Section 2.1 – Property Description 

The property is approximately 169 AC +, bounded on the north by the South River and S. Delphine 

Avenue on the south.  The site is bisected by the Norfolk Southern Railway, dividing the site into a 

north end and a south end.  The area to the north is approximately 66 AC+, while the south is 

approximately 103 AC+.   

According to one-foot interval aerial topographic mapping, the north topography ranges from a low 

elevation of 1309’ to a high elevation of 1393’, while the south topography ranges from a low 

elevation of 1345’ to a high elevation of 1462’.  The topography is rolling, with the majority of slopes 

to be impacted under 25%.  The steeper slopes (greater than 25%) are mostly located at the areas of 

stream and along the railroad, where the terrain was sloped to keep the rail level. 

Site drainage is generally split to the east and west, with both draws draining to the South River, 

which parallels the northern property line.  Water and Sanitary Sewer service will need to be 

Phase 1  

Development Options 

Build Out Potential 

(SF) 

Option 1 1,275,000 

Option 2 1,150,000 

Option 3 1,200,000 

Option 4 1,100,000 

Option 5 1,000,000 

Option 6 1,500,000 



brought to the site, with this study suggesting water be brought from the South Delphine side, along 

with the addition of a 500,000 gallon water tank, while sanitary sewer is proposed to be gravity fed 

to the northern corner of the property and then pumped underneath the South River via a new 

pump station, allowing it to connect to the gravity system located at the intersection of North Oak 

Lane and Lyndhurst Road. 

 

 

Figure 1: Existing Conditions of Exit 96 Industrial Park 

 

 



 

 

Figure 2: Key Features of Surrounding Area  

 

Section 2.2 – Property Constraints 

The property features several constraints that were considered throughout the Master Plan and 

Preliminary Engineering Report.  Constraints that were considered include the topography, flood 

plain, environmental features and potential for karst.  The tie in to South Oak Lane also served as a 

fixed constraint, while the rail crossing and connection to South Delphine Avenue were other 

variable constraints that required consideration. 

The topography throughout the site slopes consistently down from South Delphine Avenue to the 

north at the railroad.  This slope influenced both the location of the access road as well as the need 

to tier the sites on the south side, relative to the rail.  Due to the topography, retaining walls will be 

required to maximize the build out potential’s square footage. 



 

Figure 3: Slope Analysis Mapping 

 

Floodplain constraints were also considered for the northern most point of the site, as the flood 

plain extends off of the South River, affecting approximately 8 acres of the site.  The floodplain does 

not allow for fill to occur within it, therefore retaining walls may be required in the ultimate build 

out and were considered an option during the development of the Master Plans. 

The environmental features, streams and wetlands, are fairly minimal on the site.  Their location 

does limit the ability to develop the northeast corner of the site (south of the rail), as it would be 

difficult to traverse the streams in the area to gain access to this area.  Additionally, the grading was 

minimized at the stream crossings, with 2:1 slopes considered. 



The potential for karst was also considered, as there were a few locations identified on the site.  

Resistivity testing and mitigation options were developed in a separate study, noting construction 

measures to be adhered to, thereby reducing the potential for subsurface failure on the site. 

Section 2.3 – Transportation Alternatives 

In evaluating the transportation alternatives, we took the following constraints into consideration: 

 

• The tie-in at S. Oak Lane 

• The at grade crossing of the Norfolk-Southern rail line in a tangent section  

• Allowing adequate site distance for the tie-in to S. Delphine Avenue 

• Minimize the road grade to 5% or less (to minimize access issues during extreme weather) 

• Maximize lot sizes for marketing and development (at least one 50 acre lot size) 

• Cut through traffic from S. Oak Lane to S. Delphine Avenue 

 

Two transportation alternatives were considered, with the entrance location off of South Delphine 

Avenue the variable.  The two options to be evaluated were the only locations where adequate site 

distance, 615’ to the south and 530’ to the north, was available onto South Delphine Avenue, 

without the requirement of road reconstruction, removing the hump, which limits site intersection 

distance.  The option that was selected, as depicted below in the Development Area Options, was 

due to the ability to reduce the access road’s slope to 5% or less (See Appendix F for Road Profile).  

The other alternative, locating the access road at the existing peak elevation along South Delphine 

Avenue would have yielded a steeper access road (7-8%), which was undesirable leading down to 

the rail crossing from a safety perspective, especially during harsher winter seasons and the 

potential for slippery roads in extreme weather. 



Figure 4: Road Option 1 

 

 



 

Figure 5: Road Option 2 (Alternative)  

 

Section 2.4 – Rail Alternatives - PGI 

Layouts for rail access has been prepared previously by Norfolk Southern.  Those rail layouts along 

with some alternatives were evaluated considering grade and site access.  Ultimately, a rail siding 

was decided to be the basis of the Master Plan, as the location meets a need of the current business 

community in Polymer Group Inc. (PGI). 

PGI is located to the north of the Exit 96 Industrial Park on Shenandoah Village Drive.  Currently, PGI 

uses a site to the north of Interstate 64, where they offload approximately 11 cars weekly.  As such 

the area that was considered needed to be able to accommodate 10-12 rail cars at one time and 



also allow for easy access along the rail for offloading, allowing trucks to move through the site 

without needing to back up.   

Throughout the options detailed below, a rail offload site has been shown on either the north or 

south side of the existing Norfolk Southern rail.  While the north side is located on the same side of 

the existing rail as the existing PGI manufacturing facility, the vicinity to residential units and the 

potential for noise associated with the offloading, it is recommended that the south end be used to 

accommodate the rail offload facility. 

 

 

Figure 6: Existing PGI Offload Facility   



 

Figure 7: PGI Offload Facility North Siding   

 

Figure 8: PGI Offload Facility South Siding   



 

Section 2.5 – Development Area 

Several options were developed through the Master Planning stage to demonstrate the different 

options available to the site.  Throughout the development the constraints listed above were 

considered, with each Option below utilizing the same access road, tying to S. Delphine Avenue and 

South Oak Lane, as well as crossing the Norfolk Southern Rail at the same point.   

 

Table 2: Summary Table of Options 

 

 

 

 

 

 

 

 

 

 

 

Phase 1  

Development 

Options 

North of Rail South of Rail 
Build Out Potential 

(SF) 

Yield 

(SF/Acre) 
Total 

(SF) 

Total 

(SF) 

Option 1 450,000 825,000 1,275,000 7,544 

Option 2 450,000 700,000 1,150,000 6,805 

Option 3 500,000 700,000 1,200,000 7,701 

Option 4 500,000 600,000 1,100,000 6,509 

Option 5 500,000 500,000 1,000,000 5,917 

Option 6 500,000 1,000,000 1,500,000 8,108 



Option 1 

Option 1 is comprised of one large scale 500,000 SF facility along S. Delphine Avenue and up to 

three facilities with rail access: one 200,000 SF user south of the railroad, with one 250,000 SF 

user to the north of the rail.  Additionally, an area to allow for rail offloading has been included 

on the north side of the rail, with another 200,000 SF user adjacent with access to rail as well. 

The remaining area is made up of one 25,000 SF and one 50,000 SF flex space users. 

 

 

Figure 9: Master Plan Option 1 

  



Option 2 

Option 2 features a cluster of 200,000 – 300,000 SF facilities throughout the site.  The north end 

of the rail is similar to Option 1.  The south end of the railroad features two 200,000 SF facilities 

and one 300,000 SF facility aligned with the new road.  The three facilities will be tiered 

following the existing terrain.   

 

Figure 10: Master Plan Option 2 

  



Option 3 

Option 3 includes a single 500,000 SF user on the north end of the rail.  This location allows a 

500,000 SF building to have direct access to the rail, which is not able to be directly 

accommodated on the south end of the rail in any of the options, due to grade constraints.  The 

south end of the rail is shown similarly to that of Option 2. 

 

Figure 11: Master Plan Option 3  



Option 4 

Option 4 also includes the 500,000 SF user on the north side of the rail, however it also includes 

more small flex type space with a pair of 100,000 SF buildings.  The south side of the rail also 

features two 200,000 SF buildings, one of which has rail access. 

 

Figure 12: Master Plan Option 4 

 

 

  



Option 5 

Option 5 includes a pair of 500,000 SF users, allowing the overall site to be marketed to two 

large users as large tracts (with the Southern one being greater than 50 acres).  Additionally, 

these two tracts of land will have rail access available to them.  

 

Figure 13: Master Plan Option 5 

 

 

 



Option 6 

Option 6 includes a pair of 500,000 SF users, along with one 300,000 SF building and a 250,000 

SF building. A 50,000 SF building is also shown.  Option 6 is considered a max build out of the 

site and would include the acquisition of the adjacent 18-acre parcel to the northeast, along S.  

Delphine Avenue.  The additional parcel allows the existing parcel to be developed to the max, 

as there are some environmental constraints that otherwise close off the northeast tip of the 

site.  

 

Figure 14: Master Plan Option 6 (includes acquisition of adjacent 18 +/- acres) 

 



Section 2.6 “Pad Ready” Development Costs 

As part of this study we evaluated the potential costs to develop “pad ready” sites for each of these 

options.  The costs to develop “pad ready” sites ranged from $91,790 to $117,640 per acre, which 

appears to be consistent for sites located throughout this region.  Below is a table summarizing those 

costs and the costs per developable acres: 

 

  Total Costs for Developable  Costs per 

Grading Option “Pad Ready” Sites Acreage Developable Acres 

Option 1 $11,764,000 100 $117,640 

Option 2 $10,462,000 100 $104,620 

Option 3 $10,023,000 100 $100,230 

Option 4 $9,833,000 100 $98,330 

Option 5 $9,179,000 100 $91,790 

Option 6 $13,268,000 120 $110,567 

 

Given the multiple variations as to how the site can be developed, we do not recommend that the EDA 

invest in “pad ready” sites at this point in time. 

 

Section 3 – Stormwater Management Concept Plan 

The following stormwater management concept plan has been prepared to provide baseline knowledge 

of existing conditions, governing stormwater regulations, preliminary stormwater compliance 

requirements for the six site layout options presented, a catalog of appropriate Best Management 

Practices (BMPs), and stormwater management strategies. The purpose of the following report is to 

allow developers to effectively budget for design and construction of the ultimate build out of the Exit 

96 Industrial Park. 

Section 3.1 – Existing Site Conditions Relative to Stormwater Management 

Land Cover 

The site boundary, which does not include the area where the rail bisects the property, covers 

approximately 169 acres and is best characterized as managed forest land. Three primary land 

cover categories are used for determining stormwater compliance: impervious, managed turf, 

and forest/open space. As shown below in Figure 7, forest/open space occupies 71.5% (121 

acres) of the site, while open space accounts for the remaining 28.5%.  The rail, which qualifies 

as impervious is not included in the parcel’s site boundary.  Note: wetlands are considered 

forested land cover, and open water is considered impervious cover. 



 

Figure 15: Existing Land Cover 

Soils  

The Soil Survey, as prepared by the USDA Natural Resource Conservation Service, was used to 

determine the existing soils at the site as BMP design and performance is highly contingent 

upon hydrologic soil group (HSG). Soil survey maps are useful in providing a baseline of expected 

soil characteristics across large scale areas to help with planning for suitability of potential 

BMPs, but more detailed geotechnical soil borings will be required prior to the design stage to 

more accurately characterize local water tables, soil porosity, and infiltration rates. Illustrated 

below in Figure 8 is a map of soil survey data by hydrologic soil group for the site, where B soils 

contain a mixture of gravelly sand and clay with a moderate infiltration rate, and C soils contain 

a mixture of sand, clay, and loam and have low infiltration rates.  The site is primarily covered by 

B soils (approximately 94 acres or 55.6%), with C soils comprising 47 acres or 27.8%.  Type A soils 

and D soils make up the remaining 9 and 19 acres, respectively. 

During the due diligence period and geotechnical investigation it was determined that there 

were areas that karst could be present.  Further testing better identified these areas (report 

included in Appendix O, P, and Q) and generated recommendations that no infiltrating BMPs be 

used.  Additionally, any ponds or surface stormwater storage or conveyance (i.e. ditches or 

swales) should feature clay liners to disallow the ability for infiltration.   



 

 

Figure 16: Map of Soil Survey Data by Hydrologic Soil Group 

Topography 

Existing drainage patterns at the site are illustrated below in Figure 9 – Topography Map. 

Several drainage divides traverse the site, dividing runoff from the site into four major outfalls.  

In general the southern portion of the site is split, with approximately 41 acres draining to the 

west, with the remaining 62 acres drainage to the east.  Both southern drainage areas cross the 

railroad tracks through a culvert entering and exiting through a defined channel.  The northern 

portion of the site is also split into two main drainage areas, where the area draining to the west 

comprised of approximately 23 acres and the area that drains to the east made up of 43 acres.  

Unlike the southern area, the northern end is not collected in a concentrated manner (such as a 

ditch or swale) until discharging directly into the South River, with the majority of the site sheet 

flowing towards it. 



 

Figure 17: Drainage Map 

Section 3.2 – Governing Stormwater Management Regulations 

In July of 2014 Stormwater Management guidelines shifted, changing policies for meeting the 

criteria for improvements to water quality and water quantity on site.  Based on the Virginia 

Stormwater Management Program Regulations, 9VAC25-870-48-B the Exit 96 Industrial Park 

qualifies for grandfathering under the previous set of stormwater regulations.  This is due to an 

obligation of locality funding prior to 2012, which includes the following: 

• Property Appraisal (April 2010) 

• Preliminary Site Evaluation (June 2010) 

• Second Property Appraisal (Spring 2011) 

• Geotechnical Report and Phase I Evaluations (October 2011) 

• Purchase Agreement (July 2011) 

• Bond Closing and Purchase Closing (Late 2011 – January 2012) 

In addition to the above, in accordance with 9VAC25-870-48-D, the City of Waynesboro issued 

municipal bonds for the project, which were then sold to SunTrust for sale to public investors, 

thereby qualifying as public debt financing. 



Based on the above, the Exit 96 Industrial Project was requested to be grandfathered, in perpetuity, 

and subject to stormwater technical criteria Part IIC.  This was accepted by both the City of 

Waynesboro’s City Engineer and City Attorney (See Appendix H).  

Water Quality Criteria 

Water quality compliance for this Stormwater Management Concept Plan is demonstrated using 

the Part IIC criteria and the Simple Method formula, as defined in the Virginia Stormwater 

Management Handbook. Under the Part IIC criteria, regional stormwater management methods 

were encouraged and have been considered as a part of this plan.  

Water Quantity Criteria 

Water quantity compliance is developed around preventing stream channel erosion and 

flooding. Concentrated stormwater flow from development sites must be reduced to pre-

developed flow rates for both the 2 and the 10 year storms.  Channel adequacy is to be 

identified to where the subject parcel is less than 1% of the contributing drainage area, which 

for the subject site will be at the South River. For the areas north of the rail it may be feasible to 

discharge directly to the South River.  Other areas will need to analyze the natural channels that 

are used for stormwater discharge from any particular site.         

Section 3.3 – Preliminary Stormwater Compliance Requirements 

Proposed drainage patterns for Options 1 – 6 were determined based on the proposed location of 

building pads as they correspond to existing drainage patterns.  Proposed grades were also taken 

into account, as to understand how the site will drain once built out. 

The six layout options were analyzed to determine the preliminary and post development 

phosphorus load generated and the removal requirement for the new development, prior to 

determining appropriate BMPs and stormwater management strategies, as presented below in 

Table 2, with additional analysis available in Appendix J. 

 

 

 



 Option 

1 

Option 

2 

Option 

3 

Option 

4 

Option

5 

Option 

6 

Land Cover Total Area (Acres) 169 169 169 169 169 187 

Impervious Post Developed 

Surface Area (Acres) 57.70 56.05 

 

54.35 

 

54.10 

 

51.80 68.80 

Pre Developed Phosphorous Load (lb/yr) 74.75 74.75 74.75 74.75 74.75 82.71 

Post Developed Phosphorous Load (lb/yr) 137.65 134.26 130.79 130.27 126.07 162.49 

Load Reduction Required, (lb/yr) 62.90 59.51 56.04 55.52 51.32 79.78 

Table 3: Preliminary Pollutant Load Reduction Summary 

The phosphorous load reduction requirement ranged from 51 lb/yr to 63 lb/yr, with the max build 

out jumping up to approximately 80 pounds per year.   Option 5 results in a greater preservation of 

forest/open space and less overall impervious area.  Therefore, based on these preliminary site 

layouts, Option 5 will require less stormwater management to meet water quality requirements for 

the site.   

  

Section 3.4 – Recommended Site Specific BMPs  

Recommendation of specific BMPs for the development of the Exit 96 Industrial Site has two main 

considerations.  The most important is that there is potential for karst to be present, which does not 

support any type of infiltration, directly or indirectly, such as a pond.  Secondly, it is important that, due 

to the high rate of concentrated impervious area on the site, that BMPs be selected that provide high 

removal rates of phosphorous.   

With those two criteria in mind, there are four BMPs that should be targeted, Sand Filters, Retention 

Basins, Biofilters or Proprietary BMPs.  Each of these options has the ability to obtain a phosphorous 

removal rate of 65%, which under the Part IIC criteria is the maximum achievable. 

It is imperative that if either a Biofilter or Retention Basin is selected that a double clay membrane be 

installed on the bottom, to prevent infiltration from occurring, based on the karst noted in Section 3.1 

above. 



Retention Basins 

Retention Basins (wet pond) can better be described as a wet pond.  As such, on this 

particular site, a double clay membrane would be recommended, due to the potential for 

karst in the region.  Retention basins can not only serve as a means to acquire water quality 

credit, but can also be used to establish additional storage for reducing the flow off the site.  

Typically, safety benches and aquatic benches are associated with this BMP to gain the 

highest level of phosphorous removal (65%).  The aquatic benches should be planted with 

species that are able to withstand 12” – 18” of water on a consistent basis. 

Bioretention 

Bioretention basins and/or cells are desirable BMPs due to their versatility in spatial 

configuration and exceptional phosphorous removal efficiency (65%). One limitation is the 

amount of area that is practical to drain to it, however smaller, more localized Bioretention 

basins can be a good solution. Bioretention cells require forebays in addition to a planting plan.  

Additionally, as noted in the section, regarding Retention Basins, the bottom of any bioretention 

should include a double membrane of clay to reduce infiltration. 

Sand Filters 

Sand Filters can be designed to gain up to 65% removal, same as Bioretention and Retention 

Basins.  For this site, the application of sand filters would best be used by running the 

stormwater through a sand filled structure, such as a pipe, where the sand acts as a filter to pull 

the phosphorous out.  Because of the debris that can get caught up in the sand filter, 

maintenance and observation is important and should be scheduled regularly. 

Proprietary BMPs 

Proprietary BMPs can be an effective measure to reduce the pollutant loads where other 

methods will not work. Proprietary BMPs, such as StormFilters®, utilize a replaceable cartridge 

system to filter pollutants from runoff from impervious areas.  Such systems are housed in an 

underground vault and require routine maintenance to clean/replace the filter cartridges and 

remove debris.  These BMPs are ideally suited for urban areas where available surface area is 

sparse; however they also can be quite affective where large areas to grade out surface BMPs 

(i.e. bioretention or ponds) are not practicable. 



 

Section 3.5 – Stormwater Management Strategies  

While on a site by site basis the above mentioned site specific BMPs can work, it is typically most 

cost effective to use a Retention Basin (see Appendix I for specifications), to both address water 

quality requirements and reduce the flow off of the site.  Since the overall site is subject to the Part 

IIC stormwater requirements, it is recommended that regional basins be considered for both the 

north and south side of the railroad.  While a regional stormwater strategy is recommended, it is not 

recommended that any basins be built prior to being needed, to remain flexible in placement and 

design for each individual user. 

Two basins should be considered for the installation of the road, as water quality requirements will 

need to be addressed.  A reduction of the flow will not be required to be addressed, as road projects 

are not require to adhere to this requirement. 

The northern section of the site can be accommodated in a single pond, if the ultimate build out 

allows for a single user or multiple users to share in a joint outfall location.  The single pond to 

accommodate the needs of Options 1-6 on the north end of the site would require a wet volume of 

149,000 – 151,000 cubic feet of wet storage, to provide water quality treatment, while dry storage 

would require approximately 375,000 cubic feet of dry storage.  Overall the pond would need to be 

excavated to accommodate 526,000 cubic feet (19,500 cubic yards) which to excavate would cost 

approximately $156,000.  Factoring in landscaping for the acquatic bench, riser and outfall pipes, 

and emergency outfall the total cost would be approximately $250,000.  If the ponds were 

developed separately the cost would increase.  Preliminary routing calculations for the site are 

provided in Appendix I. 

The southern section of the Exit 96 Industrial Park could potentially be developed to accommodate 

sharing a single stormwater pond.  If that was the case Options 1 – 5 would require 245,000 – 

270,000 cubic feet of wet storage , to provide water quality treatment, while an additional 850,000 

cubic feet would be required to detain and reduce the outflow from the site.  Overall the southern 

pond would need to be excavated 1,120,000 cubic feet (41,500 cubic yards), accommodating all post 

developed drainage towards the northeast, which to excavate would cost approximately $380,000.  

Factoring in the additional items noted above for the northern pond, the total stormwater 

treatment and detention costs would range from $500,000 - $575,000.  



However, due to the grades from S. Delphine Avenue to the rail, a shared facility for the south end 

of the development may not be feasible, depending on the users that decide to locate here.  Based 

on the Master Plan layouts, there are approximately three levels across the south end of the Exit 96 

Industrial Park and it is feasible that each level would need its own pond.  Each additional 

stormwater management pond will raise the overall installation cost $50,000 - $100,000, to 

accommodate additional freeboard (space between peak water elevation and top of dam), forebays, 

outlet protection and control structures.  

  



Section 4 – Environmental Mitigation Plan 

The site drains to its north, making use of some onsite channels, ultimately draining to the South River, 

which serves as a portion of the northern boundary for the site. The South River is joined by Back Creek, 

just upstream of the Exit 96 Industrial Park along with other tributaries.  Additionally, the River is 

stocked with trout and other fish downstream at Ridgeview Park. 

Section 4.1 – Existing Wetlands and Streams Assessment 

EEE Consulting Inc. performed a preliminary wetlands assessment for the subject area in 2012. The 

Waters of the U.S. provided in Table 7 and depicted in Figure 11 are subject to change and have not 

been confirmed by the U.S. Army Corps of Engineers (COE).  The wetland delineation will need to be 

confirmed by the US. Army Corps of Engineers prior to applying for any clean water act permits.   

Total Acreage 

(AC) 

Wetlands 

(AC) 

Streams & Ditches 

(LF) 

169 + 0.057 + 4,247 + 

Table 4: Estimated Wetlands and Streams for Subject Areas 

 

Figure 18: Stream and Wetland Mapping 

  



Section 4.2 – Wetland and Stream Impacts 

Each buildable area alternative was evaluated for stream and wetland impacts, along with the 

associated amount of mitigation, if required, based on permit thresholds.  Wetlands were assumed 

to be mitigated at a ratio of 2:1 for all wetlands (forested, scrub shrub and emergent).  Mitigation 

ratios for stream channel impacts will need to be determined by evaluating the stream impact sites 

using the Unified Stream Methodology (USM) protocol to access the quality of each stream at the 

impact locations.  Stream channel impacts were assumed to be mitigated for at a ratio of 1.25 

credits per linear foot for this study.    

Wetland and streams can be impacted up to a tenth of an acre and 300 linear feet of stream under a 

General Permit prior to mitigation being required.  It is assumed that due to the connective nature 

of the access road, adjoining South Oak Lane to S. Delphine Avenue, that this portion of construction 

will have independent utility and be seen as a stand-alone project from the rest of the development, 

with any road impacts to wetlands and streams not counting against the Exit 96 Industrial Park’s 

impact accumulation.  In the event that the impacts associated with the site’s development are tied 

to the road impacts, then mitigation could be required for the site’s impacts, as the impacts will be 

seen as cumulative and would exceed the mitigation thresholds. 

The information provided below in Table 8 demonstrates that the 300 linear foot stream impacts or 

one-tenth of one acre wetland impacts are not exceeded, therefore for cost estimating purposes, no 

mitigation costs have been assumed.  Stream impacts for the road installation total 288 linear feet. 

The minimum impacts for site development for wetlands are 0.03 acres (AC) and corresponding 

stream impacts are 199 linear feet (LF).  The maximum wetland impacts are 0.03 acres (AC) and 

corresponding stream impacts are 299 linear feet (LF).  

Development 

Phase 

Wetland Impacts 

(AC) 

Stream Impacts 

(LF) 

Wetland 

Mitigation 

Required 

(AC) 

Stream 

Mitigation 

Required 

(LF) 

Access Road 0  288 0 0 

Option 1 0.03 294 0 0 

Option 2 0.03 199 0 0 

Option 3 0.03 199 0 0 

Option 4 0.03 262 0 0 

Option 5 0.03 260 0 0 

Option 6 0.03 299 0 0 

Table 5: Estimated Wetland and Stream Impacts and Mitigation Requirements 



Section 4.3 – Wetland and Stream Mitigation Options 

There are several courses of action for the mitigation of unavoidable impacts to wetlands and 

Waters of the U.S.: construction of a Permittee Responsible Mitigation (PRM) Bank, construction of 

a commercial mitigation bank, purchase credits from an existing stream and/or wetland mitigation 

bank or payment into the in-lieu fee fund.  However, due to the small amount of overall impacts on 

this site and the possibility that mitigation requirements may be able to be avoided, it is 

recommended that the only option considered be to purchase credits. 

Purchasing credits from an existing mitigation bank is subject to market conditions.  As of July 2015, 

stream credits were available for $450 per credit within the watershed, from the Shenandoah 

Wetland and Stream Bank. 

 

 

 

 

 

 

 

 

 

 

 

 

  



Section 5 – Water and Wastewater Infrastructure Plan 

Assessment of a potential industrial development site, such as the Exit 96 Industrial Park, requires 

evaluation of existing and potential wastewater and potable water infrastructure.  The proceeding 

content provides information about existing water and wastewater infrastructure as well as proposed 

water and wastewater infrastructure expansion and improvements that would be required for the 

development. 

Overall, the information contained in the content below is for discussion and planning purposes only. 

Section 5.1 – Potential Water Demands  

Two main water infrastructure components are required for any proposed development lacking 

onsite potable water: a water source and a water distribution system.  Before evaluating existing 

utilities and determining the extent of water infrastructure expansion required to serve a new 

development, an estimate of the overall future water demand must be developed.  

Currently, the future water demand associated with the site is an unknown.  Therefore, a 

conservative estimate must be developed based on conventional water service demands for similar 

development scenarios.  In this case, an average demand of 2,000 gallons per day per acre 

developed is a reasonable assumption.  With about 110 – 120 acres of developable land comprising 

the Exit 96 Industrial Park, the total estimated water demand may be 250,000 gallons per day.  It 

should be noted that a large water user could use between 500,000 – 1,000,000 MGD alone. 

Section 5.2 – Existing Water Infrastructure  

The site would require potable water distribution throughout to serve the needs of each user.  

Currently, both the City and Augusta County Service Authority (ASA) have systems within the vicinity 

of the property, with the ASA owning a 12 inch waterline located in S. Delphine Avenue, while the 

closest City owned line is a 16 inch waterline located along Lyndhurst Road, north of the proposed 

Industrial Park.  The City’s line has been determined to be a more feasible option, due to capacity 

issues, currently being experienced by the ASA.  The City’s line is located in the Maupintown Tank 

pressure zone and is supplied by the City’s 6.0 million gallons per day (MGD) water treatment plant 

(WTP), which is currently operating around 42% of its capacity, with an average daily flow of 2.52 

MGD. 



Section 5.3 – Existing Wastewater Infrastructure  

The Waynesboro Wastewater Treatment Plant is currently sized to accommodate up to 6.0 MGD, 

however it is currently only operating at 42% of that, giving it the capacity to treat any additional 

flow that could be associated with the Exit 96 Industrial Park, including a large water user that could 

demand up to 1.0 MGD on its own.  The nearest connection point to the City’s sanitary sewer is near 

the intersection of North Oak Lane and Lyndhurst Road.  The 8” line that is situated beyond the 

northwest corner of the site could be accessed by way of a pump station for the Exit 96 Industrial 

Park.  The pump station would be sized to accommodate both the industrial park and the nearby 

residential areas.  Currently, a plan is underway to take sewer and pump it across the South River up 

to its location in Lyndhurst Road. 

Section 5.4 – Potential Water Infrastructure Improvements 

A new elevated water storage tank, located along South Delphine Avenue, will likely be required to 

provide adequate fire suppression flow and pressure.  At the normally require rate of 2,000 gallons 

per minute over a two-hour duration, the tank will need to be a minimum 240,000 gallons, therefore 

it is recommended a 500,000 gallon elevated storage tank be constructed.  Additionally, the water 

tank will allow for the marketing of the park, as it also can serve as a giant billboard or welcome 

sign. 

Beyond the new main and the elevated storage tank described above, ancillary water infrastructure 

components like fire hydrants, gate valves, and air release valves will also be required to ensure 

adequate water system operation.  Overall, about 4,660 ft. of 12” water line will likely be required to 

expand and improve the onsite water infrastructure, respectively. 

Section 5.5– Potential Wastewater Infrastructure Improvements 

Similar to the waterline infrastructure, no sanitary collection system exists within the proposed 

industrial park property.  Therefore, construction of a new collection system will be required in 

order to accommodate the industrial/commercial flows associated with the park’s build out.  The 

potential peak demand for the wastewater system, using a peaking factor of 2.5, would be 250,000 x 

2.5 for 625,000 gallons per day system design. 



As noted above, in Section 5.2, there are plans, currently under design to pump sewer up to 

Lyndhurst Road, across the South River.  On site, an additional 4,500 linear feet of 10” gravity sewer 

line will be required to allow the site to gravity flow to the proposed pump station. 

Section 5.6 – Water and Wastewater Infrastructure Plan Summary 

During evaluation of a potential industrial site, future water and sewer demands must be assessed 

in order to adequately plan and budget for additional infrastructure.  As described above, while 

infrastructure upgrades and expansions would be required to serve the future tenants of the Exit 96 

Industrial Park, much of the local existing water and sewer infrastructure may be potentially utilized 

if demand increases, thereby limiting the extent of new construction in the form of treatment 

plants, infrastructure, water sources, etc. 

In general, a new collection and distribution system within the park (along with the pump station 

and elevated water tank) will be necessary to accommodate the full site’s build out.  Additionally, it 

is worth noting that coordination with Norfolk Southern will be necessary to obtain permits for 

boring the utilities underneath the rail.   

As such, we determined the following infrastructure would be required for the park with associated 

costs (Cost Estimates can be found in Appendix L): 

• 10” gravity sewer along the proposed connector road to a potential pump station location along 

the South River at a cost of approximately $595,000; 

• 500,000 gallon elevated storage tank along S. Delphine Avenue and a water booster pump 

station at a cost of approximately $2,152,000 and $317,000, respectively; 

• 12” waterline along S. Delphine Avenue along the proposed connector road to S. Oak Lane at 

approximately $595,000. 

 

 



 

 

Figure 19: Potential Water and Wastewater Utilities Layout  



Section 6 – Transportation Improvements 

The Exit 96 Industrial Park is bound on the east by S. Delphine Avenue and Interstate 64 to its north.  

The northwest corner intersects with South Oak Lane.  Additionally, the site is bisected by a Norfolk 

Southern rail line.  The transportation network supporting the Park will require two primary entrances 

(S. Delphine Avenue and South Oak Lane), and a new at-grade railroad crossing.  In addition to 

identifying the required access locations, additional criteria has been considered, including horizontal 

and vertical alignment of the spine road connecting these intersections, intersection sight distance and 

full access spacing requirements from the Exit 96 ramp. 

The assessment of the transportation network will require three intersection points (S. Delphine 

Avenue, South Oak Lane and the crossing at the rail line).  In addition to connectivity at each of these 

points, additional criteria has been considered, including proposed slopes, intersection sight distance 

and full access spacing requirements from the Exit 96 ramp.  

This assessment of the transportation network in the vicinity of the Exit 96 Industrial Park considers the 

potential land uses and associated square footages in order to estimate the commercial and personal 

vehicle trips generated by the development, as the road will connect traffic from South Oak Lane, 

Lyndhurst Road and potentially Shenandoah Village Drive (Appendix Q).  The 2014 annual average daily 

traffic (AADT) volumes published by the Virginia Department of Transportation (VDOT) were reviewed in 

the context of this work (see Appendix E); peak hour directional turning movement traffic counts were 

not collected at nearby intersections.   

Traffic operations at intersections and along highway segments were considered but not analyzed since 

peak hour traffic counts were not available. 

It is important to note that a detailed traffic engineering analysis, including highway capacity analyses of 

critical intersections, should be conducted to determine the extent of the necessary roadway 

improvements. 

Section 6.1 – Anticipated Land Uses 

The ultimate development of the Exit 96 Industrial Park is anticipated to occur in a single phase.  The 

size of the development is anticipated to be between 1.175 million and 1.225 million square feet 

based on the Master Plan layouts above (See Figures 1 – 5) 



A mix of industrial land uses were considered for the development.  The land use categories were 

determined using the Institute of Transportation Engineers’ (ITE’s) Trip Generation Manual 9th 

Edition (2012).  The land uses considered for the site are listed below along with the corresponding 

description from the Trip Generation Manual: 

• General Light Industrial (ITE land use code 110) – “Light industrial facilities are free standing 

facilities devoted to a single use.  The facilities have an emphasis on activities other than 

manufacturing and typically have minimal office space.  Typical light industrial activities 

include printing, material testing, and assembly of data processing equipment.” 

• Manufacturing (ITE land use code 140) – “Manufacturing facilities are areas where the 

primary activity is the conversion of raw materials or parts into finished products.  Size and 

type of activity may vary substantially from one facility to another.  In addition to the actual 

production of goods, manufacturing facilities generally also have office, warehouse, 

research, and associated functions.” 

• Warehousing (ITE land use code 150) – “Warehouses are primarily devoted to the storage of 

materials, but they may also include office and maintenance areas.” 

• High-Cube Warehouse/Distribution Center (ITE land use code 152) – “High-cube 

warehouses/ distribution centers are used for the storage of materials, goods and 

merchandise prior to their distribution to retail outlets, distribution centers or other 

warehouses.  These facilities are typically characterized by ceiling heights of at least 24 feet 

with small employment counts due to a high level of mechanization.  High-cube 

warehouses/distribution centers generally consist of large steel or masonry shell buildings 

and may be occupied by single or multiple tenants.  A small ancillary office use component 

may be included and some limited assembly and repackaging may occur within these 

facilities.  High-cube warehouses/distribution centers may be located in industrial parks or 

be free-standing.” 

Section 6.2 – Site Access Alternatives 

While entrance to the site can be accommodated by both South Oak Lane and S. Delphine Avenue, 

the majority of the industrial park’s destination traffic will enter from S. Delphine Avenue, due to its 

vicinity to Interstate 64.  Along S. Delphine Avenue two alternatives were studied for site access.  

They are as follows: 

1. Alternative 1 entrance was located just off the crest vertical curve of S. Delphine Avenue.  

This locations provided adequate intersection site distance as well as full access spacing 

from the Interstate 64 off ramp.  With consideration to fixed tie-in points of S. Delphine and 

the at-grade railroad crossing, the access road extending from this entrance required a 

maximum longitudinal slope of 8% and is able to be developed on both sides of the road. 

This alternative was not selected due to potential issues with high heavy truck utilization on 

an 8% grade.  



2. Alternative 2 assumes the site’s primary entrance is located off S. Delphine Avenue on the 

southern end of the site, which is also at a location that provides adequate intersection site 

distance and full access spacing from I-64 ramps.  Other benefits of this access point are that 

the road’s slope is able to be held at or below 5% throughout and the majority of the site’s 

development occurs on one side, giving the appearance that you are driving by the 

industrial park, versus driving through it. 

Section 6.3 – VDOT Minimum Spacing Standards 

Timmons Group conducted a review of the adjacent roadways and how the industrial park access 

road will interact with those roads.  South Delphine Avenue and South Oak Lane are classified by 

VDOT as a Major Urban Collector Road and Minor Urban Collector Road, respectively.  These 

classifications allow us to understand the minimum spacing standards required by VDOT. 

VDOT tables were used to verify that adequate sight distance is provided.  Site distance was 

analyzed for a 4 lane divided, 45 mph highway.  While the road is not yet a 4 lane divided road, in 

the immediate vicinity of the access road, the future traffic counts could eventually exceed 10,000 

trips per day, which then may warrant the need for widening of the South Delphine Avenue.  As 

such the minimum intersection site distance to the right (south) is 615’, while the required 

intersection site distance to the left (north) is 530’.  Site distance is measured with an eye and object 

height of 42 inches, simulating the seated eye height in a vehicle and passenger vehicle in the 

roadway. 

Additionally, Table 5 and Figure 11 from Appendix F of the VDOT Road Design Manual shown below 

summarize VDOT’s minimum spacing standards for full access spacing from an interchange off ramp.  

At 1,320’ we are able to accommodate both entrance options that were described in Section 6.1. 

 

Table 6: Minimum Spacing Standards for Commercial Entrances and Intersections Near Interchange 

Areas on Multilane Crossroads VDOT Road Design Manual, Appendix F, Table 2-3 

 



 

Figure 20: Access Control on Multi Lane Highways at Interchanges VDOT Road Design Manual, 

Appendix F, Figure 2-9 

It is anticipated that the connection to South Oak Lane with operation as a stop controlled 

intersection with right turn slip ramp (with stop control) to accommodate large heavy vehicle 

turning movements into the park. 

 

Figure 21: VDOT Sight Distance Standards  

 



SDR = Sight Distance Right (For a vehicle making a left turn) 

SDL = Sight Distance Left (For a vehicle making a right or left turn) 

 

Table 7: VDOT’s Minimum Spacing Standards for Commercial Entrances, Intersections, and Crossovers1 

Section 6.4 – Site Traffic Volume Estimates 

Three (3) development scenarios were considered for the purpose of estimating potential site 

traffic: 

                                                           
1 Source: VDOT’s Road Design Manual Appendix F “Access Management Design Standards for Entrances and 

Intersections” (July 2013) Table 2-2 (page F-23). 



• Scenario 1 – assumes a General Light Industrial Land Use, where the buildings are focused 

on activities other than manufacturing and minimal office space is provided.  This could 

include industries such as printing, material testing or the assembly of data processing 

equipment. 

• Scenario 2 – assumes development as an Industrial Park.  Under this scenario, a mix of 

manufacturing, service and warehouse type facilities are included.  This could either be 

highly diversified mix of smaller businesses or a limited number of larger industries.   

• Scenario 3 – is similar to Scenario 2, however, an assumed development mix consisting of 

equal square footages of General Light Industrial, Manufacturing, Warehousing and High-

Cube Warehousing/Distribution Center was considered. 

Site traffic for each of the aforementioned three (3) scenarios was calculated using the of the 

Institute of Traffic Engineers (ITE) Trip Generation Manual, 9th edition and square footage was used 

as the independent variable.    

Based on the available land and the preliminary layouts, it was determined that between 1,000,000 

and 1,225,000 SF of development can be accommodated on the site.  That being noted, an assumed 

build out of 1,225,000 SF was used for each scenario to provide a conservative and consistent basis 

for comparison.   

The trip generation estimates for Scenarios 1, 2, and 3 are summarized in Table 12.  The average 

daily trips (ADT) were estimated along with the AM and PM peak hour trips entering and exiting the 

site.  The provided AM and PM peak hour trips are assumed to coincide with the typical morning 

and evening peak periods on the adjacent roadway network; 7:00 to 9:00 AM and 4:00 to 6:00 PM. 



Table 8: Trip Generation Estimates Summary2 

As indicated in Table 7, Scenarios 1 and 2 generate more traffic than Scenario 3 and will therefore 

have more of an impact on the proposed road and existing adjacent roadway network.  Scenario 1 

generates significantly more daily, AM peak hour, and PM peak hour trips than Scenarios 2 and 3.   

Scenario 3 generates the fewest number of trips with respect to ADT and both peak hours.  This is 

due primarily to the inclusion of lower traffic-generating uses such as Distribution Center and 

Warehousing.  Ultimately this places site-generated traffic for Scenario at just under 5,000 ADT.    

Overall, the industrial and manufacturing uses typically generate more employee trips during the 

AM and PM peak hours.  Also, warehousing and distribution center uses typically generate a higher 

percentage of commercial vehicle trips outside the AM and PM peaks that are distributed over the 

course of the day, resulting in fewer trips during the critical AM and PM peak hours. 

The estimated traffic volumes from Table 12 were assigned to the surrounding roadway network 

based on available 2014 AADT volumes from VDOT’s website and the layout of the proposed site, 

including the anticipated connector between Shenandoah Village Drive and South Oak Lane 

(ultimately connecting to the Industrial Park’s access road).   

The potential site traffic volumes on the surrounding roadway network were calculated for each of 

the three development scenarios.  Potential improvements to the existing roadway network were 

then identified based on the highest site traffic volumes. 

                                                           
2 Source: Institute of Transportation Engineers’ Trip Generation Manual 9th Edition (2012) 

IN OUT TOTAL IN OUT TOTAL

SCENARIO 1

General Light Industral 1,225,000 8,538 1,193 163 1,356 191 1,403 1,594

SCENARIO 2

Industrial Park 1,225,000 6,791 561 123 684 207 779 986

SCENARIO 3

General Light Industral 325,000 2,265 259 35 294 37 271 307

Manufacturing 300,000 1,143 171 48 219 78 140 218

Warehousing 300,000 1,068 119 32 151 30 90 120

High-Cube Warehouse/Distribution Center 300,000 504 11 5 16 11 24 35

Total 4,981 561 120 681 156 525 681

   WEEKDAY

ADT

AM PEAK HOUR PM PEAK HOUR

LAND USE

AMOUNT 

(GROSS SF)



Section 6.5 – VDOT Road Design Standards 

The VDOT road design standards are found in Appendix A of VDOT’s Road Design Manual.  The 

geometric design standards are determined based on the functional classification of the roadway 

and the design year ADT volumes.  Based on the connection of South Oak Lane to South Delphine 

Avenue, and the existing road classifications, Minor and Major Collector roadways, respectively, it is 

reasonable to assume the new access road would be classified as a Major Urban Collector road.  

VDOT’s geometric design standards for an Urban Collector Road (GS-7) with an ADT volume over 

2,000 vpd with 5% or more of truck usage require the following: 

• A minimum lane width of 12 feet; 

• 4-foot wide paved shoulders; 

• A minimum graded shoulder width of 8 feet (including the paved shoulder). 

Assuming a 12-foot lane with an 8-foot shoulder the roadways listed above will require a pavement 

and shoulder section of 40’ (8’ + 12’ + 12’ + 8’ = 40’).  Ditches will be provided on both sides of the 

roadway to collect run-off and will be located within VDOT’s right-of-way.  With the additional width 

needed to accommodate expected ditches and an additional 60’ utility corridor, the necessary right-

of-way for this roadway section would fall between 120’ and 140’. 

 

Figure 22: Typical Road Right of Way Section  

Section 6.6 – Potential Transportation Network Improvements 

The existing roadway network was assessed based on the existing 2014 AADT volumes published by 

VDOT and the anticipated amount daily site trips that will be added to the network.  Traffic 



operations at intersections, ramp junctions, and along two-lane highway segments were not 

analyzed since peak hour traffic counts were not available. 

Based on the 2014 AADT volumes from VDOT and the projected daily site trips, the existing 

transportation network appears to be generally acceptable for increased traffic usage.   

Given the location of the proposed road and adjacent uses, it is anticipated that a majority of traffic 

will enter from and exit toward the I-64 Interchange.  The southbound right movement will likely 

exceed 40 vehicles per hour (and also consist of heavy vehicles).  This will warrant the installation of 

a southbound right turn lane.  A northbound left turn lane is also recommended, given the traffic 

potential a northbound auxiliary lane is recommended to increase safety and preserve the carrying 

capacity of South Delphine Avenue. 

As the industrial park gets built out the access along South Delphine Avenue may need to be 

upgraded, extending the four lane portion of the road down to the Exit 96 Industrial Park’s entrance. 

Section 6.7 – Planning-Level Opinion of Probable Costs 

Total estimated costs for the road as proposed is approximately $5,138,000.  The EDA has indicated 

they would like a nice landscaped entrance as well as entrance sign such that clients have a strong 

“sense of arrival”, so for the purposes of this report, we recommend a budget of $200,000 to 

$300,000 for signage and a landscaped entrance.  Since the City is going to potentially allow for an 

asphalt walkway in lieu of the curb & gutter and sidewalk along the connector road, we recommend 

a budget of $60,000 (3,000 LF x $20 per LF for a 5’ wide asphalt walkway).  

 

  



Section 7 - Summary of Overall Project Costs 

Following is a summary table identifying the potential high and low range for total development costs to 

achieve a Tier 4 and Tier 5 site status level: 

Exit 96 - Summary of Total Costs Low High 

Infrastructure Costs (Tier 4)     

Connector Road (VDOT Standard) $5,138,000  $5,138,000  

Landscaped Entrance / Signage $200,000  $300,000  

5' Asphalt Walkway Along Road (3,000 LF x $20/LF) $60,000  $60,000  

5' Asphalt Fitness Trail in Park (7,500 LF x $20/LF) $150,000  $150,000  

10" Gravity Sewer $595,000  $595,000  

500,000 Gal Elevated Storage Tank $2,152,000  $2,152,000  

Water Booster Pump Station $317,000  $317,000  

12" Water Line $665,000  $665,000  

Total Infrastructure Costs (Tier 4 Status) $9,277,000  $9,377,000  

      

Total "Pad Ready" Site Development Costs (Tier 5)  $9,179,000  $11,764,000  

      

Total Potential Development Costs (Tier 5 Status) $18,456,000  $21,141,000  

 

 

  



Section 8 - Conclusions and Recommendations 

Given our understanding that the City desires to achieve a Tier 4 or Tier 5 status for the site, we have 

drawn the following conclusions and are making the following recommendations: 

 

1. The Master Planning process revealed that we could achieve a 40 acre rail served site on the 

north side of the rail and a 60 acre rail served site on the south side of the rail, thereby giving 

the City / EDA a very marketable product. 

 

2. We believe it is in the best interest of the City / EDA to install the necessary infrastructure 

(Roads, Water & Sewer) for the park to develop a Tier 4 site. 

 

3. Given the multiple scenarios under which the sites can be developed and potential costs for 

achieving a “pad ready” or Tier 5 site, we do not believe it is worth the City / EDA making this 

investment as we believe it will reduce the overall flexibility with the site from a marketing 

perspective.  
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B – Master Plan Grading Exhibits 
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C – Soil Mapping Exhibit 
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D – Drainage Divides Exhibit 
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E – Road Network and Traffic Data Exhibit 
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F – Road Profiles 
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G – Water and Wastewater Utility Layout Exhibit 

 

 

 

 

  





Waynesboro EDA – Exit 96 Preliminary Engineering Report & Master Plan 
September 2015 
 
 

 

 
 

H – Stormwater Grandfathering Letter and 

Acceptance 

  



	

CIVIL ENGINEERING  |  ENVIRONMENTAL  |  SURVEYING  |  GIS  |  LANDSCAPE ARCHITECTURE  |  CONSTRUCTION SERVICES 

 
919 Second Street, S.E. 
Charlottesville, VA 22902 
 

P 434.295.5624 
F 434.295.8317 
www.timmons.com 

 

June 27, 2014 

 

Trafford R. McRae, Stormwater Engineer 

City of Waynesboro, Department of Public Works 

941 Fir Street  

Waynesboro, VA 22980 

 

 

RE: Exit 96 Industrial Park – Stormwater Grandfathering 

 

Dear Trafford: 

Timmons Group is currently assisting the City of Waynesboro Economic Development Authority (EDA) 

with the development of the “Exit 96 Industrial Park”.  At this time, the EDA is still in the Master Planning 

phase of site development and as part of our services to the EDA, Timmons Group is assessing 

conceptual stormwater management strategies for the park.   

In accordance with Virginia Stormwater Management Program Regulations, 9VAC25-870-48-B, the Exit 

96 Industrial Park project qualifies for grandfathering as follows: 

1. There has been an obligation of locality funding prior to 2012.  The City of Waynesboro has 

obligated funding for the following project components: 

 Property appraisal in April 2010 

 Preliminary site evaluation in June 2010 

 Second appraisal in spring 2011 

 Geotech and Phase 1 evaluations in October 2011 

 Purchase agreement signed in July 2011 

 Bond closing and purchase closing in late 2011 - January 2012  

2. There has been no state permit issued to date. 

3. Land disturbance has not commenced to date. 

Furthermore, in accordance with 9VAC25-870-48-D, the City of Waynesboro issued municipal bonds for 

this project which were then sold to SunTrust for sale to public investors; thereby qualifying as public debt 

financing.     

On behalf of the EDA, Timmons Group requests that the City of Waynesboro Virginia Stormwater 

Management Program Authority (Public Works) consider the Exit 96 Industrial Park project grandfathered, 

in perpetuity, and thereby subject to stormwater technical criteria Part IIC.  At such time when stormwater 

management plans are completed, the required calculations will be submitted to the Building and Zoning 

Department for review and approval.    

 

 

 



 

Please let me know if you have any questions or need any additional information. 

Sincerely,  

	 	 	  

Gregor Patsch, PE   Joseph C.Hines, PE   

Stormwater Project Manager  Principal-in-Charge 

 

cc:  

Gregory F. Hitchin, CEcD 

Waynesboro Director of Economic Development 
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I – Retention Basin Specifications 
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J – Preliminary Pond Routings 
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K – Pollutant Load Calculations 
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L – Engineer’s Opinion of Probably Cost 
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M – Technical Memorandum – Analysis of 

Southern Corridor 

 



 

 

 

 

 

TECHNICAL MEMORANDUM 

 
 

Subject: Southern Corridor 

City of Waynesboro 

Design & Estimate Memo 

   

  October 25, 2013 

 

This technical memorandum has been prepared to serve as an engineering analysis justifying the 

estimated costs associated with the Southern Corridor.  The planning-level cost estimate was developed 

to a degree good enough to allow the City to add these projects to its Capital Improvements Plan and 

the VDOT Six-Year Plan.  The schematic was developed using City GIS and 2011 aerial imagery. 
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Alignment: 

The Southern Corridor is positioned south of I-64 between Exits 94 & 96.  The proposed alignment is 

approximately 1.6 miles and connects Shenandoah Village Drive to S. Delphine Avenue.  The Southern 

Corridor starts at the end of existing Shenandoah Village Drive and runs eastward towards Lyndhurst 

Road.  Once the Southern Corridor crosses Lyndhurst Road it runs southeast on the existing N. Oak lane 

and crosses the existing bridge over the South River.  The road then continues on new alignment, 

crossing the Norfolk Southern Railroad and continuing southeast towards S. Delphine Avenue.  It is 

anticipated that Lyndhurst Road and S. Delphine Avenue will also need to be widened to accommodate 

additional turning lanes. 

 

The majority of the roadway will consist of three lanes, bike lanes in both directions, and a sidewalk on 

the southern side as seen in the typical section below.  As an alternative to bike lanes and sidewalk, a 

shared use path could be utilized with minimal cost difference.  The roadway narrows to a two lane 

typical section from the N. Oak Lane bridge spanning the South River to just beyond the proposed 

Norfolk Southern Railroad crossing.  The estimate considers an at-grade railroad crossing; however, 

should a grade-separated railroad crossing be needed, we have provided a conceptual cost estimate 

(see “Assumptions”). 

 

 

Typical Sections: 
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Assumptions: 

I. Roadway: 

1. Design Criteria 

a. Roadway Classification = Urban Collector (GS-7) 

b. Design speed = 40mph ULS 

c. Minimum Radius = 593’ (ULS) 

d. Lane width = 12’ (11’ plus 1’ to accommodate anticipated truck traffic) 

e. Superelevation = Normal Crown (ULS) 

f. Pavement Section: 1.5” SM, 2” IM, 2” BM, 10” Subbase 

2. The proposed alignment will connect Shenandoah Village Drive to S. Delphine Ave. 

3. A three lane typical section will be utilized along the length of the corridor except from the 

existing bridge over the South River to the Norfolk Southern Railroad. 

4. Pedestrian accommodations:  For cost estimating purposes a 4’ bike lane is proposed on both 

sides of the road with a 5’ sidewalk on the southern side only. 

5. Lyndhurst Rd. will be widened to accommodate left turns from each direction on to the 

Southern Corridor. 

6. N. Oak Lane will be reconstructed/widened as a part of this project, since the existing road is a 

narrow two-lane road posted at 25 mph and is not suited for heavy trucks/higher volumes. 

7. S. Delphine was widening to accommodate NB lefts and SB rights to the Southern Corridor. 

8. The existing N. Oak Lane bridge over the South River will be utilized and the proposed road 

section will taper down to fit within the existing lane structure at this point. 

9. Pipe (18”) is assumed to run the length of one side with crossing every 350 LF.  Inlets will be 

assumed every 350 LF down both sides. 

10. Grading for potential stormwater management basins included in the lump sum price for 

Earthwork.  We assumed four basins for this project. 

11. Three 4’ x 4’ box culverts were assumed at a total length of 235 LF.  

 

II. Traffic: 

1. Two new signals are anticipated at Lyndhurst Rd. and S. Delphine Ave. at approximately 

$250,000/signal.  Additional traffic analysis will be necessary during preliminary engineering. 

2. Signing and pavement markings are estimated at $90,000/mile. 

3. Maintenance of Traffic costs are estimated based on projects of similar magnitude.  The 

majority of this is new alignment but there will be coordination needed of Lyndhurst Rd./N. Oak 

Ln./Norfolk Southern Railroad/S. Delphine Ave. 

4. A new at-grade rail crossing is estimated at $250,000 based on some planning-level cost 

estimates prepared for other localities within the past 6 months. 

 

III. Environmental: 

1. Stream impacts – may require Compensatory Mitigation.  For estimating purposes we assumed 

compensatory mitigation costs of $400 per credit for stream impacts and $70,000 per credit for 

wetland impacts.  Currently in VA, the standard approved method to compensate for stream 

and wetland impacts is to purchase “credits” at a compensatory mitigation bank.   For this 

estimate, we are assuming one linear foot of impact will require one credit and emergent 

wetlands will be compensated for at a 1:1 impact to compensatory mitigation ratio. 

2. South River considered a Trout Stream (downriver) – Time of Year Construction limitation may 

be required 
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3. South River considered Impaired by VDEQ downstream of project (through downtown 

Waynesboro) – Water Quality Protection Measures may be required 

4. VDCR database shows the Brook Floater, a state listed endangered species, as being present in 

the South River – Survey for presence of species and Time of Year Construction limitation may 

be required 

5. Multiple threatened and endangered species listed in VDGIF and VDCR’s databases are 

potentially present within 2 mile project area buffer – Species and habitat surveys may be 

required 

6. Portion of project in FEMA 100 year Floodplain (area surrounding South River) 

7. Historical Archaeology Resources (VDHR ID 44AU0753 (Eligible for NHRP) and 44AU0754 (Not 

Eligible for NHRP)) on either side of South River Crossing 

8. Karst topography present–sinkholes may be in area; survey may be required, especially if caves 

or other habitat for threatened/endangered bat species could be present 

 

IV. ROW & Utilities: 

1. Right of way is 10% of the total construction cost.  This number may be modified depending on 

what the City owns or if they have any pre-arranged agreements with the developers to donate 

the land needed to install the Southern Corridor. 

2. We anticipate at least 4 lots being significantly impacted along N. Oak Lane due to the widening. 

 

V. General: 

1. A grade-separated railroad cost estimate is being considered for planning purposes even though 

we recommend the at-grade crossing in our design.  The grade-separated structure, including 

approach grades, would cost approximately $1,800,000. The assumption is a 65’ span that spans 

the railroad right of way and a width of 40’.  The cost used is $350/SF.  A total cost for the grade-

separated structure that accounts for contingencies, design, inspection, etc. is approximately 

$3,600,000. 

2. Additional roadway reconstruction efforts may be necessary for S. Delphine Ave. based on the 

vertical curvature and sight distance from the Southern Corridor. 

3. The following items are not included in this estimate: Roadway lighting, landscaping, water, 

sanitary sewer and retaining walls. 

4. A geotechnical report was not provided and therefore we did not consider elements that could 

affect the cost such as rock or unsuitable materials. 

5. The “Environmental” bullet points have not been confirmed with the regulatory agencies. 

Information is based on preliminary analysis of GIS data. Federal Government Agency databases 

were not included in this preliminary analysis because websites were not operational as a result 

of the government shutdown. 

6. Acronyms 

a. ULS – Urban Low Speed 

b. FEMA – Federal Emergency Management Agency 

c. VDCR – Virginia Department of Conservation and Recreation 

d. VDEQ – Virginia Department of Environmental Quality 

e. VDGIF – Virginia Department of Game and Inland Fisheries 

f. VDHR – Virginia Department of Historic Resources 

7. CEI services are estimated at 15% 
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APPENDIX A: Estimate 



PLANNING ESTIMATE 10/23/2013

DESCRIPTION UNIT
EST. 

QUANTITY

UNIT 

PRICE ($)

AMOUNT      

($)

CLEARING AND GRUBBING LS 1 $50,000 $50,000

UNDERDRAIN UD-3 LF 18926 $15 $283,890

UNDERDRAIN UD-4 LF 8200 $15 $123,000

OUTLET PIPE LF 500 $25 $12,500

18" PIPE LF 9352 $80 $748,160

18" END SECTION ES-1 OR 2 EA 10 $700 $7,000

MANHOLE MH-1 OR 2 LF 32 $600 $19,200

FRAME AND COVER MH-1 EA 8 $750 $6,000

DROP INLET, DI-3B, L=12' EA 48 $4,000 $192,000

SWM RISER (TO BE DESIGNED) LF 20 $1,500 $30,000

AGGR. BASE MAT'L TY. I NO. 21A TON 1066 $30 $31,976

AGGR. BASE MAT'L TY. I NO. 21B TON 26039 $30 $781,156

ASPH. CONC. BASE CR. TY. BM-25.0 TON 4410 $115 $507,192

ASPH. CONC. TY. IM-19.0A TON 4410 $115 $507,192

FLEXIBLE PAVEMENT PLANING SY 4891 $6 $29,345

ASPHALT CONCRETE TY. SM-9.5A TON 3846 $125 $480,721

ST'D COMB. CURB & GUTTER CG-6 LF 18926 $18 $340,668

CG-12 DETECTABLE WARNING SURFACE SY 7.0 $300 $2,100

HYDR. CEMENT CONCRETE 4" SY 4555 $40 $182,200

SAW CUT CURB, GUTTER AND ENTRANCES LF 4000 $3.00 $12,000

DEMOLITION OF PAVEMENT (FLEXIBLE) SY 800 $8.00 $6,400

BOX CULVERT (3 STREAM CROSSINGS) LS 1 $240,000 $240,000

PEDESTRIAN BRIDGE OVER SOUTH RIVER LS 1 $100,000 $100,000

EARTHWORK LS 1 $1,250,000 $1,250,000

EROSION AND SEDIMENT CONTROL LS 1 $100,000 $100,000

MOT LS 1 $100,000 $100,000

RAILROAD CROSSING (AT-GRADE) LS 1 $250,000 $250,000

TRAFFIC SIGNAL - LYNDHURST RD. LS 1 $250,000 $250,000

TRAFFIC SIGNAL - S. DELPHINE AVE. LS 1 $250,000 $250,000

SIGNING AND PAVEMENT MARKINGS LS 1 $140,000 $140,000

COMPENSATORY MITIGATION LS 1 $106,600 $106,600

SUBTOTAL $7,139,300

.

PROJECT TOTAL (WITHOUT CONTINGENCY) $7,139,300

MOBILIZATION (10%) $713,930

CONSTR. SURVEY(2.5%) $178,483

CONTINGENCY (20%) $1,427,860

CEI (15%) $1,070,895

CN TOTAL (WITH CONTINGENCY) $10,530,468

PE PHASE $1,400,000

RW PHASE $1,000,000

CN PHASE $10,530,468

PROJECT TOTAL $12,930,468

SOUTHERN CORRIDOR

Note: See technical memo for assumptions and exclusions.  Unit prices are based off of 2013 VDOT bid 

tabulations and the Project Total does not account for eventual construction year inflation.
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