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PROJECT OVERVIEW AND PROCESS FOR DEVELOPMENT

This Concept Plan is the first step toward 
the realization of the extension of the 
Dry Creek Greenway Trail from Perry 
Creek Drive to Providence Road.  The 
Concept Plan analyzes issues relating to 
constructability, cost, environmental impact, 
land ownership, and experiential value of 
the trail, and presents route alternatives.  
The Concept Plan is intended to be a tool 
to help public officials make fully informed 
decisions for establishing project budgets 
and schedules, acquiring land and/or 
easements, and coordinating with other 
planned infrastructure improvements.

The Dry Creek Greenway is located in 
northeast Chapel Hill within the Dry Creek 
watershed. Dry Creek is a major tributary 
of New Hope Creek (Figure 1). The existing 
portion of the Dry Creek Trail is a natural 
surface trail that runs 1.2 miles along the 
southern branch of Dry Creek and links 
East Chapel Hill High School to the Silver 
Creek and Springcrest neighborhoods at 
Perry Creek Drive (Figure 2). From Perry 
Creek Drive, the trail continues as a natural 
surface trail, over an existing bridge and 
then connects to a series of loop trails 
within a 34-acre parcel bought by the Town 
of Chapel Hill in 2000. This portion of the 

trail is approximately 2,100 feet long.
Phase I of the greenway project would 
include surfacing a portion of the 
existing natural surface trail in asphalt 
and developing a new portion of the trail 
between the existing bridge and Erwin 
Road. Phase II would continue the trail 

from Erwin Road to Providence Road at 
the Eastowne Office Park. The current 
length of Dry Creek trail is 1.2 miles. 
The proposed length of Phase I would 
be approximately 0.5 miles, and Phase II 
would be approximately 0.7 miles. At total 
build-out, the project would extend the 

Figure 2: Portion of Dry Creek Trail Map shwoing Existing Section of Trail:
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trail approximately 1.2 miles (Exhibit D). 
Though relatively short in length, Phase 
I of the Dry Creek Greenway would be a 
major step toward linking the Chapel Hill 
greenway system with Durham County and 
the future New Hope Creek Corridor Trail, 
(see Figure 10), as well as connecting the 
Greenways system to major shopping centers 
along Highway 15-501. Phase II, from Erwin 
Road to Providence Road would provide 
low-impact access to one of Orange County’s 
most important ecological habitats.

The alternatives discussed in this Concept 
Plan are consistent with the Chapel Hill 
Greenways Comprehensive Master Plan, 
adopted by the Town Council in January 
2006 (Figure 3). The Concept Plan also 
provides specific recommendations for the 
construction of a pedestrian crossing at Erwin 
Road, a small, low-impact parking area on 
the west side of Erwin Road, two minor 
stream crossings, and a boardwalk/bridge 
across the wetlands located between Erwin 
Road and Providence Road.

The process used to develop the Dry Creek 
Greenway concept plan relied on a number 
of steps. Initially, goals were developed based 
on master plan initiatives, site constraints, 
and conversations with Town of Chapel Hill 
Parks and Recreation Department. The next 
step involved analysis of the site including 
the impact the greenway may have on its 
immediate neighbors; traffic demands and 
safety concerns for pedestrians, bicyclists, 
and motorists; location of existing 
utilities; jurisdictional requirements and 
environmental impacts relating to sensitive 
areas such as the floodplain, wetlands, 
habitat, mature vegetation and slopes; and 
views and features that would be enjoyable 
to the user.

After the site analysis was completed, a 
technical feasibility study delineated more 
precise wetland boundaries in order to 
determine areas for resource protection and 
to measure environmental and construction 
costs. 

The Concept Plan was developed using 
this data. The preliminary draft goals 
and technical report were then evaluated 
and commented upon by the Greenway 
Commission at a public forum in 
September of 2007. The final stage in the 
process is to seek approval of the Concept 
Plan by the Town Council. Upon Council 
approval, the Final Design phase of the 
Greenway can begin.

Figure 3: Dry Creek Trail:
Chapel Hill Greenways Master Plan (1998)

Wetland Edge
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In order to best serve the community, the following goals were established to guide the implementation for the Dry Creek Greenway 
Concept Plan: 

Design a trail that would have as little disturbance to adjacent wetlands as possible. 1.	
The Dry Creek wetlands east of Erwin Road have been identified in The Inventory of the Natural Areas and Wildlife Habitats 
of Orange County, North Carolina as one of Orange County’s most significant natural areas. The trail will remain outside of 
jurisdictional wetlands except for one perpendicular crossing to access Providence Road. 

Design a trail that will not result in an increase in flood elevations and will produce no rise in regulatory flood flows in 2.	
Dry Creek. Ideally the design would avoid the necessity of submitting a Letter of Map Revision (LOMR) for any impacts to Dry 
Creek and its tributaries.
Flood modeling and a further study of stream channelization during the detailed design phase would determine more precisely the 
location of the boardwalk/bridge crossing. 

Provide a 10 foot wide pedestrian and bicycle trail with a maximum 5% slope to the greatest extent possible, between Perry 3.	
Creek Drive and Providence Road.
This criterion, which is intended to meet the needs of disabled users, would be met throughout the length of the trail wherever 
possible.

Utilize existing trails and disturbed areas where feasible to protect existing trees and minimize the impact to the 4.	
environment, including rare species identified in the Triangle Land Conservancy Report.
A significant part of the proposed trail utilizes existing trails, sewer easements, and power easements. In forested areas, routes were 
located to avoid the majority of existing trees. Access to the wetland edge was determined to be the point where the least amount 
of grading would be necessary. Trails within the Chapel Hill greenway system are always, to some extent, field-located in order to 
avoid notable trees.

Design an attractive, pedestrian-friendly and safe crossing of Erwin Road.5.	
A preliminary study of road crossing options was analyzed with traffic engineers at NCDOT. This plan recommends a trail 
crossing that includes a pedestrian refuge, traffic control signs, adequate sight distances, and proper speed controls. The plan would 
be dependent upon final NCDOT approval.

Minimize the impact of the Greenway to surrounding neighbors while providing connectivity to the neighborhoods.6.	
Fortunately, the majority of the proposed trail corridor has few close neighbors. The trailhead entrance at Perry Creek Drive has 
the most and closest neighbors. The trailhead at Providence Road would be near an apartment complex and adjacent to offices. In 
both locations appropriate buffer plantings and sensitive entrance plantings would minimize the impact of the trail.

Avoid the need to relocate existing utilities.7.	
The trail would avoid existing utilities such as sewer outlets, the OWASA substation, and transmission lines.

Plan for a future link to the New Hope Creek Corridor and the Durham County Greenway System by coordinating the Dry 8.	
Creek plans with the New Hope Corridor Open Space Master Plan.
The extension of Dry Creek Trail to Erwin Road would be a major step toward future connections to the New Hope Creek 
corridor and the Durham County greenway system. A bridge widening at Erwin Road would be necessary for the safest crossing 
over I-40. In addition, a future bridge crossing of I-40 near Eastowne may be possible.

PROJECT GOALS
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DESIGN ISSUES

Trail Alignment

The recommended alignment utilizes 
existing trails, easements, and older 
logging roads to minimize impacts to 
existing trees and sensitive areas. Because 
of the equipment needed to construct the 
boardwalk, the creek banks and wetland 
areas will be disturbed. However, siting the 
crossing in a narrower section of the wetland 
that has access via either Providence Road 
or along the proposed trail, will encourage 
a construction process that will require less 
grading and disturbance to vegetation. Also, 
the use of helical piers - which are installed 
with hand-held equipment and require no 
excavation - and building a low boardwalk 
ensures a low-impact alternative to more 
traditional boardwalk construction.  

The recommended trail alignment leaves 
existing bridges, culverts, and water and 
sewer lines in place, with the exception 
of one narrow pedestrian bridge near the 
OWASA substation, which would be 
replaced to provide a safe crossing for non-
motorized transportation use. 

Erwin Road

Widening Erwin Road where the trail 
would cross is recommended in order to 
provide a pedestrian refuge island across 
this busy street. Potential addition of a bike 
lanes along Erwin Road right of ways could 
be a first step towards connecting the Town 
of Chapel Hill greenway system to the 
Durham County Trailway System and the 
future New Hope Creek Trail.

The recommended realignment of Erwin 
Road would shift either one or both edges 
of the roadway five to ten feet within the 
existing right-of-way. This measure could 
potentially affect the appearance of the 
right-of-way in front of one property on 
Erwin Road. The improvement of drainage 
features and slope conditions along these 
frontages would be part of the realignment 
project and could allow for the addition 
of bike lanes or wide shoulders along 
Erwin Road. Early notification of all 
properties affected by this realignment is 
recommended.

Neighbor Issues

Aside from the two trailheads on Perry 
Creek Drive and Providence Road, the trail 
is sited away from existing residential areas. 
North of Perry Creek Drive, the alignment 
runs sixty to eighty feet behind existing 
houses. In addition to this horizontal 
separation, the trail would be approximately 
ten to twenty feet below these houses in 
elevation. The final design would provide 
screening of the trail from adjacent 
properties where necessary.

Landscape Treatment

In open areas, the greenway should 
receive a uniform cover of grass to 
stabilize its shoulders.  Ground or 
shredded wood mulch may also be used in 
particularly shady areas not suited to lawn 
establishment.  Natural regeneration of 
woodland vegetation should be encouraged 

along the trail shoulders in areas outside 
utility easements.  Plantings should also 
be designed at trailheads to enhance and 
identify the areas where the greenway 
interfaces with public roads.  Appropriate 
landscape buffers should be provided where 
needed to protect the privacy of adjacent 
homeowners.  A mix of low-maintenance 
native evergreen and deciduous shrubs and 
trees should be used in order to visually 
blend with the surrounding vegetation and 
to better tolerate periods of both drought 
and inundation.  Suggested plant materials 
to be used for screening purposes could 
include American holly, inkberry, witch 
hazel, and wax myrtle.

Trail Amenities

Directional and regulatory signage should be 
provided throughout the length of the trail, 
conforming to the current edition of the 
Manual of Uniform Traffic Control Devices 
(MUTCD).  Trailheads should also include 
standardized signs to identify the trail and 
to outline Town greenway regulations and 
hours of use, as well as benches, bike racks, 
and trash receptacles (where they can be 
readily accessed by Solid Waste vehicles 
for collection.)  Proposed site furnishings 
should incorporate recycled materials 
wherever practical.  Bollards should be used 
to restrict vehicular traffic at appropriate 
locations, including street crossings and 
trailheads.  Where appropriate, bollards 
should be hinged or collapsible to allow 
emergency and maintenance vehicles access 
to the trail.  

Preliminary Trail Markings Perry Creek Rd Trailhead and Play Area Existing Bridge to Boy Scout Trails
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PROJECT INVENTORY AND ANALYSIS

Natural History of Site

Between June 1987 and October 1988, 
Orange County contracted with the Triangle 
Land Conservancy to conduct an inventory 
of the “principal natural areas and wildlife 
habitats of Orange County.” The result of 
which was the document, The Inventory of 
the Natural Areas and Wildlife Habitats of 
Orange County, North Carolina (Appendix 
E). The study identified a total of 64 
significant natural sites in Orange County. 
In summary, the paper identified the Dry 
Creek area as one of only three significant 
Piedmont Swamp Forest sites in the County. 
The Piedmont Swamp Forest is unusual 
in Orange County and can only be found 
within the Triassic Basin area. 

The site contains a relatively large swath 
of mature bottomland swamp forest. 
Significant tree species include: red maple 
(Acer rubrum), white ash (Fraxinus 
americanus), sweet gum (Liquidambar 
styraciflua), willow oak (Quercus phellos), 
Shumard’s oak (Quercus shummardii), 
overcup oak (Q. lyrata), sycamore 
(Platanus occidentalis), and tulip poplar 
(Liriodendron tulipifera), with hop 
hornbeam (Ostrya virginiana) and ironwood 
(Carpinus caroliniana) occurring in the 
subcanopy. Water hemlock, lizard’s tail, false 
nettle, aneilema, lycopus, and jewelweed are 
the main herbaceous species.

The site is also host to a number of rare 
animal species. Marbled salamanders and 
other amphibians frequent the large pools 
for breeding. Thorey’s grayback dragonflys 
(Tachopteryx thoreyi), which is the most 
significant rare species identified on the site, 
“breed in the shallow seeps located where 
the crystalline rock of the Piedmont meets 
the flat sediments of the Triassic Basin” 
(See Appendix 6). Other common visitors 
to area include deer, raccoon, red fox, and 
groundhog.

Environmental Impact

Much of the proposed trail would lie 
within 100-year flood limits and the Town’s 
Resource Conservation District (RCD).  
However, the trail alignment should 
minimize the impact upon the storage 
capacity of the floodplain. Preliminary flood 
modeling confirming the general feasibility 
of the alternatives outlined in the Concept 
Plan is presented later in the Concept Plan.  
However, a more detailed analysis of the 
final alignments, cross-sections, and bridge 
structures would be required as part of the 
eventual design review and permitting process.

Although localized clearing of vegetation, 
including some larger trees, would be 
required, impacts to higher quality stands 
of mature trees can be largely avoided, 
particularly where existing utility corridors 
and existing trails can be utilized.  The trail 
would travel through jurisdictional wetlands 
in at least one location.  Any proposed 
impacts or disturbance to the stream channel 
of Dry Creek would fall within the review 
authority of the US Army Corps of Engineers.  
Construction would be required to utilize 
Best Management Practices for minimizing 
erosion and controlling sediment-laden runoff 
during construction in accordance with 
North Carolina Department of Environment 
and Natural Resources regulations.  

Design Criteria

Guidelines used to assess the technical 
feasibility of the Dry Creek Greenway 
include the 1994 North Carolina Bicycle 
Facilities Planning and Design Guidelines 
by the North Carolina Department of 
Transportation (NCDOT) and the 1999 
third edition of the Guide for the Development 
of Bicycle Facilities, published by the 
American Association of State Highway and 
Transportation Officials (AASHTO).    

Final design, including exact route selection, 
horizontal and vertical alignment, trail 
cross-sections, pavement markings, signage 
and signalization should adhere to the 
most current applicable NCDOT and 
AASHTO guidelines in place at the time of 
design.  Trail access points and the Erwin 
Road street crossing should be located and 
designed to ensure adequate site distances 
and to minimize conflicts with vehicular 
traffic.  

Connections to existing public sidewalks 
and rights-of-way should be made at Perry 
Creek Drive and at Providence Road. The 
at-grade street crossing occurring at Erwin 
Road should not have longitudinal slopes 
in excess of 1:20 (5%) and should in no 
case exceed the maximum gradient of 8%.  
Cross-slope or pavement crown should not 
exceed 1/4” per foot (2%).  Bridge footings, 
abutments and pavement sections should 
be designed by a North Carolina licensed 
Geotechnical or Structural Engineer in 
consideration of localized soil conditions, 
potential for frequent inundation, and to 
withstand heavy vehicular traffic in instances 
where the trail could be used by OWASA or 
other utility providers.

Construction Issues

The primary challenge would involve 
constructing a low-impact boardwalk/
bridge that would traverse approximately 
500 feet of sensitive wetlands. We believe 
that the boardwalk might contain a bridge 
segment to alleviate the problem of debris 
gathering along the up-stream side of 
the boardwalk. The size and location of 
any such bridge span should be carefully 
evaluated by considering the economic and 
environmental costs. 

Exhibits A, B, and C contain further 
analysis.
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GREENWAY ALTERNATIVES AND RECOMMENDATIONS: PHASE I

The Dry Creek Greenway is currently 
planned to be built in two phases for 
budgetary reasons. Phase I would be 
constructed from Perry Creek Drive to 
Erwin Road. Phase II would be constructed 
from Erwin Road to Providence Road 
(Exhibit D).

Phase I: Perry Creek Drive to Erwin Road 

Description

Phase I of the Dry Creek Greenway (Exhibit 
E) would begin on the north side of Perry 
Creek Drive. It would continue to the 
north along an existing gravel trail on the 
OWASA sewer easement. It would then 
cross a Duke Energy transmission line that 
runs adjacent to the creek. From there the 
trail would cross over a tributary of Dry 
Creek on an existing 5-ton rated corten steel 
bridge. Poorly drained soils and consistently 
wet conditions found on either side of the 
trail may require further grading near the 
entrance and bridge. 

After crossing the bridge, the trail would 
turn to the northeast of the transmission 
easement and cross an ephemeral stream. 
Though dry most of the time, the steep 
slopes edging this ephemeral stream (see 
Appendix A1) and the occasional rise in 
water level may require a culvert to maintain 
the trail. Minimal grading in this area is 
proposed to ensure a slope of 5% or less. 

After crossing the ephemeral stream, the 

trail would continue to the north of the 
Dry Creek wetland area, avoiding close 
proximity to the Duke Energy power 
easement. This portion of the trail would 
be tree-covered and gently rolling as it runs 
along the side-slopes of a ridge. Though 
loblolly pines dominate this area, a mix of 
tree species, including red cedar, American 
beech, red oak, holly, tulip poplar, and 
sweet gum would provide shade, buffering 
from the easement, and interest along 
the trail. The proposed trail is aligned to 
avoid disturbance of mature trees. Where 
tree damage may occur, understory and 
canopy trees would be planted to encourage 
appropriate forest regeneration.

Phase I of the Dry Creek Greenway Trail 
would terminate at Erwin Road. A proposed 
parking lot with space for 8-10 vehicles 
would be located approximately two 
hundred feet north of the proposed crossing 
of Erwin Road. The parking lot is intended 
to serve visitors to the greenway trail, 
existing nature trails, and a future 5-acre 
park. The park is identified in the Town’s 
2002 Parks and Recreation Master Plan.

Perry Creek Drive Trailhead

The proposed trailhead at Perry Creek 
Drive would be located in the heart of 
the Springcrest neighborhood. It would 
include a crosswalk that would connect the 
existing natural-surface Dry Creek Trail to 
the proposed paved trail. The entry along 
both sides of Perry Creek Drive would 

include Town of Chapel Hill greenway 
trail signage. Low maintenance, attractive, 
native plantings would line the entrance and  
direct the traveler towards a grassy area that 
will provide an enlarged play space. Chapel 
Hill boulders and/or modest stone columns, 
consistent with those proposed along Erwin 
Road, would subtley demarcate the entrance 
to both sides of the trial. 

The existing culvert under Perry Creek 
Drive creates a steep enough slope that some 
grading along the first 500 feet of the trail 
would be required to maintain less than a 
5% slope as the trail slopes down to run 
along Dry Creek. Poorly drained soils and 
low-lying wet areas to either side of the 
trail may require further grading and/or 
additional drainage options. 

Sewer outlets line the eastern side of the trail 
for the first 800 feet along Dry Creek. Steep 
slopes with larger boulder outcroppings are 
located on the opposite side of Dry Creek 
and are of visual interest. Revegetation along 
portions of this stretch would help detract 
from the sewer outlets, provide additional 
drainage benefits, and buffer surrounding 
residential properties.

Grass Area at Perry Creek Road Trailhead

Adjacent neighbors have recommended 
that the existing, small grass area be graded 
at a 2% slope to provide a play area for the 
neighborhood. The trail would hug the 
steeper slopes along the creek to provide 
as much open green space as possible. 

Perry Creek Rd Trailhead and Play Area Existing  Grassy AreaCulvert under Perry Creek Rd
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Buffer plantings of evergreens and native 
shrubs along the edge of the grass area 
would provide adequate screening along 
residential property to the north. The exact 
configuration of the grass area would be 
determined during the detailed design 
phase with the help of adjacent neighbors. 
The goal would be to create an area for 
neighborhood play while maintaining trail 
grades suitable for use by all visitors.

An 18”- 24” high stone retaining wall along 
the Perry Creek Drive side of the grass area 
would provide a place for visitors to sit and 
relax. Planting along the steep shoulder 
of the road which leads down to the grass 
area would provide seasonal interest, slope 
stabilization and protection from views of 
the road.  (Figure 4).

Proposed Route beyond the Perry Creek 
Road Trailhead

The trail would use the existing bridge over 
Dry Creek to reach Town property on the 
north side of the creek. This bridge was 
designed and located with the intention to 
continue the trail along the north side of the 
creek and avoid disturbing several thousand 
feet of wetlands surrounding Dry Creek. 
Furthermore, locating the trail on the 
north side of the creek would allow direct 
access from the Springcrest neighborhood 
to a proposed neighborhood park site, the 
proposed parking lot, and the preferred 
location of a pedestrian crossing at Erwin 
Road.

Parking Area and Trailheads at Erwin 
Road

Because the Erwin Road is an important 
gateway into Chapel Hill the parking lot, 
trailheads, phase II pedestrian crossing, and 
road widening should be designed with a 
level of detail that enhances ones sense of 
arrival into Town. The experience should 
add to the aesthetics of the trail. The design 
development phase of the project would 
include exploration of the use of public art, 
stone, and native plantings typical to Chapel 
Hill. The project should add to the beauty 
and aesthetics of the entranceway, while 
creating a place of interest that motorists 
would slow down to see as they pass 
through that location.  

Figure 4: Trailhead and Grass Area at Perry Creek Road
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Three alternatives for the proposed parking 
lot were studied during the initial process 
for the Concept Plan: 

The west side of Erwin Road, 200 •	
feet north of the proposed location 
of the Erwin Road crossing. 
The east side of Erwin Road near •	
the Duke Energy access drive.
Along the Duke Energy easement •	
on the west side of Erwin Road 

The first of these options is the preferred 
location for various reasons. This parking 

area could best serve visitors to the 
greenway, the existing Eagle Scout trails, 
and the future proposed 5-acre park. 
The proposed site for the parking lot is 
situated in close proximity to the existing 
trail entrance sign off of Erwin Road and 
is also within 100 feet from the proposed 
location of the paved trail. This distance 
provides adequate buffering from the trail 
but is close enough to the main trail to 
minimize the amount of grading and tree 
damage potentially required. 

Figure 5: Parking Lot, Trailheads, and Pedestrian Crossing at Erwin Road

Proposed Sidewalk along Erwin
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GREENWAY ALTERNATIVES AND RECOMMENDATIONS: PHASE II

Phase II of Dry Creek Greenway would 
include widening a portion of Erwin Road 
to allow for a pedestrian refuge median 
and a left turn lane into the parking lot. 
Considerations of proper sight distances and 
deceleration requirements from both the 
bridge over I-40 and the pedestrian crossing 
determined that the best location for the 
parking is along the west side of Erwin Road 
(Appendix B). The required deceleration 
distance for the left turn from Erwin Road 
will determine where the drive into the 
parking lot should be located.

The parking lot is set back an additional 
10 feet from the 60 foot right-of-way of 
Erwin Road. This additional ten-foot set 
back would allow for adequate space for 
additional buffering from the road. The 
buffer could include items such as a low 
stone retaining wall and additional native 
shrub plantings. Modest stone columns 
at the parking lot and additional native 
plantings would tastefully indicate the 
entrance to the parking lot. The design 
of the parking lot should provide pockets 
for parking spaces among existing trees. 
Boulders, stones and/or timber edging, plus 
native shrubs and groundcover planting 
used to indicate parking space locations 
could help protect existing trees from 
vehicular use.

Because of the expressed concerns of citizens 
and the stated project goal of minimizing 
the trail’s impact to natural areas, various 
paving options for the parking lot were 
considered. Aggregate binders‑made of non-
toxic, natural plant byproducts including 
plantago (Indian wheat) ‑ are porous, lighter 
in color and thus reflect light and reduce 
heat re-radiation. Aggregate binders act 
and look like compacted gravel, but allow 
better percolation. Unlike asphalt, aggregate 
binders do not contain petrochemicals, 
making them a preferred substitute around 
environmentally sensitive riparian corridors 
like Dry Creek and its surrounding 
wetlands. Using aggregate binders generally 
costs less than asphalt paving.

Resin Pavement, at approximately the 
same cost as asphalt paving, is also a binder 
emulsion that contains no petroleum 
ingredients but acts similarly to asphalt. The 
high stability and flexibility of this product 
is preferred over other aggregate binders 
because it offers the same environmentally 
sensitive ingredients and benefits, but is less 
likely to require as much maintenance and 
potential for loose, migrating gravel  
(Figure 5).

Erwin Road Sidewalks

In an effort to provide safe connections 
from neighborhoods to the entrance of the 
trailheads on Erwin Road and safer access 
across Interstate 40 to New Hope Creek 
Greenway Corridor and New Hope Creek 
Commons, a sidewalk extending from the 
Spring Crest Neighborhood on the west 
side of Erwin is proposed for Phase I of the 
project. Phase II of the project will include 
a side walk along the east side of Erwin 
extending from Englewood to the bridge 
across Erwin Road. 

Phase II: Erwin Road to Providence Road

Description

Phase II of Dry Creek Greenway would 
begin on the east side of Erwin Road at 
or near the current location of an existing 
gravel road used by Duke Energy. This road 
is used to access the Eastgate tap station, 
which lies 900 feet east of Erwin Road. This 
Concept Plan proposes that the greenway 
utilize this existing road for up to 800 feet 
of its length. This portion of the plan is 
dependent upon Duke Energy allowing 
access on the road. A representative of Duke 
Energy has indicated that approval may 
be feasible if the Town is willing to make 
certain improvements to control access.

About 800 feet east of Erwin Road, the 
trail would leave the Duke Energy access 
road and pass to the north of the tap 
station. It would then traverse the Duke 
Energy utility easement at a 90-degree angle 

before entering the wooded area between 
the easement and Dry Creek. Here, the 
proposed trail would cross a small drainage 
swale and pass through a mixed hardwood 
and pine forest before arriving at the edge 
of the wetland area. From this point, a low 
boardwalk/bridge would convey the trail 
across the wetlands and braided channel 
of Dry Creek to the south edge of the 
wetlands. 
From its landing point on the south side of 
the Dry Creek wetlands, the trail would run 
along an existing sanitary sewer easement 
toward an existing OWASA pump station. 
This segment could afford the opportunity 
to connect the trail to a nearby apartment 
complex. 
Fifty feet from the pump station fence, 
the trail would cross a small tributary on a 
bridge. It would then continue parallel to 
the pump station fence and then up the hill 
toward Providence Road. The final stretch 
would partially use the existing gravel pump 
station access drive and an easement on the 
south side of the drive. The trailhead on 
Providence Road would mark the end of the 
Dry Creek Trail, Phase II. 

The total length of Dry Creek Greenway 
Phase II would be about 3,420 lineal feet, 
not including a possible side trail to the 
apartment complex. Roughly half the 
length of the alignment would occur on 
land that is already cleared for access roads 
or easements. The remaining length would 
include 1,100 lineal feet of trail sited in 
and among upland forest, and a boardwalk/
bridge structure of approximately 460 lineal 
feet. The intensity of construction required 
for the boardwalk wetland crossing would 
mean that the construction cost per lineal 
foot for Phase II would likely exceed that 
of Phase I by a significant margin (see 
Appendix C: Cost Estimate).

Erwin Road Crossing

In order to connect the Phase I greenway 
with Phase II, a crossing of Erwin Road 
would be necessary. The speed limit on 
this portion of Erwin Road is 35 MPH, 
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which is reduced from a speed limit of 45 
MPH just to the north of the project area. 
Cars are frequently observed at speeds of 
55 mph and higher on this stretch of road, 
and the route is regularly used by motorists 
traveling between Chapel Hill and Durham. 
A safe crossing of this road is essential to 
the viability of the Greenway as a Town 
transportation and recreation facility.

The Concept Plan proposes a location for 
an at-grade crossing of Erwin Road that 
provides a 400 foot minimum sight distance 
from the crossing to approaching cars in 
either direction. It also recommends that 
the speed limit transition from 45 to 35 
MPH be moved northward on Erwin Road 
to encourage slower speeds at the crossing 
location. In addition, the plan proposes the 
construction of a median island in Erwin 
Road to both alert drivers to the presence 
of a crosswalk and to serve as a “pedestrian 
refuge” for trail users (Figure 5). As shown, 
the pedestrian refuge can be combined with a 
left-turn lane for vehicles accessing the parking 
area from the south. The crosswalk location 
could be supplemented by flashing warning 
signs to the north and south and high-
visibility pavement marking (see Figure 5).

Given an unlimited budget, it is conceivable 
that the greenway could be conveyed above 
the road on a bridge or beneath the road 
in a tunnel. Neither of these options was 
pursued for the following reasons. A bridge 
would require significant viaducts east 
and west of the road to gain the required 

clearance. The resulting structure would 
certainly be prohibitively expensive and 
would likely be an unacceptable intrusion 
into the very environment that the concept 
plan seeks to preserve. A tunnel, on the 
other hand, would require a detour to the 
north in order to keep the tunnel above the 
water table elevation, and significant grading 
and retaining walls on either side of the 
road to pass the trail beneath the fill slope 
of Erwin Road. A tunnel would also have a 
significant financial impact.

NCDOT funding will be needed for the 
road widening and crosswalk.

Duke Energy Access Road and Easement

The proposed location of the Erwin Road 
crossing has the added advantage of being 
in roughly the same location as an existing 
one-lane gravel road used by Duke Energy 
for access to and maintenance of their 
transmission facilities in the area. It lies 
within an easement for that purpose. This 
concept plan recommends that the Town 
of Chapel Hill and Duke Energy negotiate 
an agreement for the improvement and 
shared use of this road as a joint access 
road and greenway trail. At this writing, a 
Draft of the Concept Plan has been sent to 
Duke Energy’s Asset Protection Division for 
their information and feedback. The Plan 
proposes that the shared road would be a 12 
foot wide asphalt road with HS-20 loading 
capacity and that a removable or collapsible 
bollard would be used at the Erwin Road 

entrance to allow only Duke Energy or 
Town vehicles to use the access road. If Duke 
Energy does not allow shared use of this road 
it would be necessary to align the greenway 
north of, and parallel to, the gravel road. 
This route would require substantial grading 
and clearing of existing trees.

The trail would leave the shared segment 
of road near the Eastgate Tap Station, cross 
the Duke Energy Easement at a right angle, 
and enter the wooded area to the south (see 
Appendix D).

Upland Forest Area

This segment of the greenway between the 
tap station and the Dry Creek floodplain 
would be a winding trail through a forest 
of mature pines and large hardwoods. In 
order to site the trail without unnecessarily 
removing existing trees, a tree survey 
encompassing a wide swath of this area 
would be undertaken as part of the final 
design phase. Members of the public and 
the Greenways Commission voiced a 
strong preference for felling as few trees 
as possible in this area; therefore, the 
following measures should be employed in 
constructing the trail in this area. 

During the design phase the •	
trail should be located, to a great 
extent, based on the results of the 
tree survey.
During the construction phase •	
the trail should be field located to 
some extent to save trees that do 

Existing conditions of proposed location of
Erwin Rd crossing and Duke Power access drive

Existing conditions of
Duke Power access drive

Eastgate Tap Station
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not appear on the tree survey.
The trail should be installed with •	
minimum excavation in the root 
zones of existing trees.
In certain locations a minimum •	
horizontal clearance of 2 feet 
between the edge of the trail and 
obstructions should be considered 
instead of the typical 3 foot 
clearance.

Wetland Crossing Alternatives

In order for the greenway to connect to 
Providence Road from the forested area 
north of Dry Creek, a crossing of Dry Creek 
and the wetlands around it is necessary. 
The only alternative to this crossing, and 
the northerly alignment of the trail in 
general, would be to align the trail along the 
OWASA sanitary sewer easement south of 
Dry Creek. This alternative was not pursued 
for several reasons:

Sight distance requirements would •	
place the Erwin Road crossing well 
north of the OWASA easement 
(see above). 

This alignment would place the •	
trail within 100 feet of five houses 
and within 150 feet of nine others 
in the Englewood neighborhood. 
The trail would have to be built in •	
a low-lying, flood-prone area for 
about 2,400 feet. Most of this area 
is wetlands.

The concept plan proposes to span the 
Dry Creek wetlands with a boardwalk/
bridge structure of approximately 460 
feet in length. It would be located at the 
narrowest point possible between uplands 
to the north and the OWASA pump station 
access road off Providence Road to the 
south. A narrower crossing of the wetlands 
further west would be possible. This option, 
however, is not recommended because it 
would result in a greater overall impact to 
wetlands, and because the trail would be 
within 100 feet of at least two houses in the 
Englewood neighborhood (Figure 6).

At the recommended crossing location, the 
concept plan team performed field mapping 
of the actual extent of wetlands, which 
shows them to be somewhat narrower than 
shown in National Wetlands Inventory 

(NWI) maps (see Appendix A1). At this 
location, an elevated boardwalk is proposed, 
possibly incorporating a bridge span. 
Depending on its height, the boardwalk 
could be designed with or without railings.
According to the North Carolina Building 
Code (NCBC), a guardrail is required if a 
walking surface, i.e. the boardwalk deck, 
is thirty inches or higher above the ground 
surface below. The North Carolina Bicycle 
Facilities Planning and Design Guidelines, 
however, recommend a 54 inch-high safety 
rail for bicycle paths that are a foot or more 
higher than an adjacent surface, whether 
separated vertically or by a steep slope. 
The NCBC rule is legally binding on all 
projects in the state, whereas the NC Bicycle 
Guidelines are recommendations used by 
NCDOT’s Office of Bicycle and Pedestrian 
Transportation to evaluate NCDOT-funded 
projects.

A primary consideration in designing the 
boardwalk is that the proposed boardwalk 
crosses the floodway of Dry Creek and thus 
presents a potential obstacle to floods and 
debris flow. In order to obtain a permit for 
the construction of this structure, the Town 

Wetland
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would have to demonstrate (in the final 
design phase) that the introduction of the 
boardwalk would result in no increase, in 
the elevation of the 100-year flood event. 
This “no-rise” certification would be carried 
out by a qualified engineering firm and 
approved by FEMA and the U.S. Army 
Corps of Engineers. It appears that a railing 
on the boardwalk would not make it more 
difficult for the project to obtain a “no-rise” 
certification. 

Another consideration in the design of 
the boardwalk is the possibility of debris, 
carried by the stream, accumulating 
against the boardwalk structure. According 
to guidelines published by the Federal 
Highway Administration, a relative lack 
of debris upstream, combined with low 
flow velocity and the presence of trees in 
the floodplain, argue against the possibility 
of significant debris accumulation (see 
References, No. 2). However, experience 
has shown that this can be a persistent 
and expensive maintenance problem. This 
issue should be addressed by a qualified 
hydrologist in the final design phase.
Options for the crossing currently being 
considered include:

A low boardwalk without railings 1.	
whose deck elevation is no 
more than 28 inches from the 
surrounding grade;

A boardwalk that is low on both 2.	
ends and raised in the middle, 
having railings in the middle third 
of its length;

A boardwalk that is raised three or 3.	
more feet above the surrounding 
grade, having railings along its 
whole length, with a bridge section 
that provides a clear span at the 
area of greatest flow.

A boardwalk that is low on both 4.	
ends, with a central bridge section 
that provides a clear span at the 
area of greatest flow.

Members of the Greenways Commission at 
the Public Forum on September 26, 2007, 
expressed a strong preference for omitting 
railings from the boardwalk and keeping the 
deck height as low as possible, in order to 
minimize the visual impact of the structure 
and allow users close observation of the 
wetlands environment.

Depending on what is learned from the 
flood model (see Appendix A2) and further 
site investigation, it may be necessary 
to provide at least one area where the 
boardwalk would be split by a bridge 
structure. The main purpose would be to 
allow debris to flow under the structure 

during high water events. We have observed 
problems in other locations when structures 
have been built without any provision for 
allowing debris to move downstream. The 
final determination for the need for railings 
or a bridge component will be made in the 
detailed design phase of development.

The final location and design of the 
boardwalk will be determined in Phase II 
after thorough environmental assessments 
are complete and the design team has 
determined the best method approach to 
the construction.

Figure 6: Proposed location of Boardwalk  through wetland
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Boardwalk Structure

The Concept Plan team explored several 
construction alternatives for the boardwalk, 
primarily focused on differing methods of 
supporting and anchoring the structure. 
A design load of five tons was assumed for 
the boardwalk. For the boardwalk deck, 
joists, and beams, wood construction is 
the most economical choice. Substituting 
steel members for some of the larger wood 
members should be considered in the 
final design phase, however. A structural 
engineer should be consulted to determine 
whether using steel beams between posts, 
or example, would allow the structure to 
accommodate greater loads with a reduced 
profile.

Two types of post with differing installation 
methods were considered for the boardwalk: 
steel helical piers (sometimes called screw 
shaft foundations) and timber piles. A 
third option, known by the trade name Pin 
Foundations, was considered but rejected 
because it is currently only used for light 
applications and would not accommodate 
5-ton loading.

For the wetlands area at Dry Creek, 
helical piers are the recommended support 
method for the following reasons: First, 
like driven piles, helical piers require 
no soil excavation. Second, helical piers 
resist upward movement resulting from 
the possible buoyancy of the boardwalk 
structure in a flood event. Third, galvanized 
steel piers would be durable in the wetlands 
environment and, if required, are removable 
and reusable. Fourth, for a boardwalk lower 
than three feet, the required post size is only 
1-1/2” square, which presents a very minor 
impediment to flood flows. Finally, helical 
piers can be installed with portable, hand 
held equipment (Figure 8).

The second-best option for post 
construction is to drive wood piles into the 
wetland soil until they reach a “point of 
refusal,” then install the beams, joists and 

decking on the driven posts. York Bridge 
Concepts is one company that has 
developed a system for installing posts and 
constructing boardwalk ahead of the pile 
driving machinery, so that the installation 
machinery never needs to be in contact with 
the wetland surface. 

The cost estimate (Appendix C) shows a 
slightly lower cost for the driven timber 
pile option compared with the helical 
piles. These costs should be reviewed in the 
final design phase to reflect current prices 
for steel and equipment. In our opinion, 
the reduced impact, narrower profile, and 
durability of the steel helical piers makes 
them a better choice for this location and 
justifies a modest added expense. 

Figure 8: Section and Elevation of Boardwalk  

Figure 7: Helical Piers
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Trailhead at Bridge at Tributary and  
OWASA Pump Station Area

South of Dry Creek, the greenway leaves the 
wetlands and runs along the OWASA sewer 
easement toward the pump station west 
of Providence Road, where it must cross a 
small incised stream. This stream appears 
as a “blueline” stream on USGS maps. 
This means that culvert across this stream 
would count as an “impact” for purposes 
of permitting by the US Army Corps of 
Engineers. In general, a project whose 
cumulative impacts to stream channels 
total 150 feet or more would trigger the 
need for an Individual permit from the 
USACE rather than a Nationwide permit. 
It is unlikely that cumulative impacts from 
the Dry Creek Greenway project would 
approach 150 feet even if a culvert were 
used here. However, given the stated goal 
of this project to reduce impacts where 
feasible, a 16-foot bridge with concrete 
abutments should be employed at this 
location rather than a culvert. 

From this small bridge, the greenway would 
run past the OWASA pump station and 

then up to Providence Road on the 
existing access road alignment and 
an easement to the south. The trail 
installation would require some fill 
to the north of the pump station to 
overcome a steep side slope there. The 
trail gradient should be kept to 1:12 or 
less in this area, and would match the 
existing slope of the gravel access road 
to Providence Road. 

Small Bridge to be Replaced

OWASA Pump Station

Proposed Trailhead
at Providence Road

Potential Conection to 
Apartment COmplex

Access along Easement 
tp Providence Rd

Small Existing Bridge over Tributary OWASA Pump Station

Figure 9: Providence Road Trailhead

Wetland
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FUTURE CONNECTIONS

The New Hope Corridor Open Space 
Master Plan, 1991 (Fig. X),  and the Chapel 
Hill Greenways Master Plan, 2007 (Fig. 
X) both describe potential connections to 
future greenways along Dry Creek and New 
Hope Creek on North East side of Interstate 
40. These recommendations include:

Durham/New Hope Connection 
at Erwin Road – This would involve 
extending a trail connection to the 
north along Erwin Road and across 
I-40 at the existing overpass. The 
trail would then run parallel to the 
NCDOT right-of-way of I-40 eastward 
to connect again with Dry Creek on 
the north side of I-40. From there the 
trail would continue into Durham 
County as part of the future New 
Hope Creek trail network. This option 
would require improvement of the 
existing bridge over I-40, possibly 
as part of future widening of Erwin 
Road. Such widening is not part of any 
Transportation Improvement Plan at 
this time. The town currently owns all 
of the land necessary except for one 
tract to the north of I-40.

Durham/New Hope Connection at 
New Bridge/Tunnel Location – A 
continuation of Dry Creek Greenway 
to some point south of I-40, where a 
bridge or tunnel would be needed to 
convey the trail over or under I-40, 
making a connection to Dry Creek on 
the north side of the freeway. It appears 
technically possible to build a tunnel 
beneath I-40 for this purpose at the 
existing Dry Creek culvert. However, 
the expense of such a project would 
be significant. A better option for a 
proposed crossing of I-40 might be a 
pedestrian bridge that takes advantage 
of high cut slopes further east, at the 
west end of the off-ramp to 15-501. 
Though also expensive, this option 
would provide a high-profile feature 
that could serve to “advertise” Chapel 
Hill’s greenways system and would be 
more likely to be used than a tunnel. 

To reach the southern landing of this 
bridge, the Dry Creek Greenway would 
follow the existing sewer easement 
behind the Eastowne office buildings 
as far as possible. The trail would then 
have to be “benched in” to the slope for 
about 200 feet before climbing the hill 
to the new bridge.

Connection to Future
Development Site – Another possible 
option for a future connection is the 
probable future development site along 

15-501 between Eastowne and I-40. 
The most economical way for the Dry 
Creek Greenway to reach this site 
would be for the trail to merge with 
Providence Road at the proposed Phase 
II trailhead. The road would be signed 
eastward toward Eastowne Drive. 
From that point a separate trail would 
run north of and parallel to Eastowne 
Drive. Such a connection would serve 
to link this future commercial area to 
the residential neighborhoods further 
west along Dry Creek.

Figure 10: Proposed Connections over Erwin Road and over I-40 as shown on map
“Component 6: Dry Creek from New Hope Creek to Erwin Road” from the

New Hope Corridor Open Space Master Plan, April, 1991.
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NEXT STEPS

NEXT STEPS
Once the Council adopts the Concept 
Plan, detailed design and documentation 
would begin, including design development 
drawings, detailed cost etimates and bids, 
construction documentation, all required 
permitting and documentation for flood 
modeling and natural resource protection, 
formalized agreements with Duke Power 
and OWASA, and approvals by the Town 
and public. Permits required include 
NCDOT Right-of-Way Encroachment on 
Erwin Road, DWQ Stream Channel and 

Streambank Impacts, 404 and 401 Water 
Quality Permits, USACE Wetland Permit, 
and NCDENR Erosion Control, and Town 
Engineering approval. 

Upon completion of detailed design 
documentation, Phase I construction 
of the trail from Perry Creek Drive to 
Erwin Road would begin. This phase of 
construction would include a small parking 
lot. Conditioned upon review of updated 
costs and a review of available revenues, the 

design of the Erwin Road Crossing may be 
included in Phase I.
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the field or surveyed at that time.  The following references were reviewed to identify possible 
wetland areas, streams, and open water (collectively referred to as "waters of the U.S."):  

 U.S. Geological Survey (USGS) 7.5-minute Topographic Quadrangle (Chapel Hill, NC);  

 U.S. Department of Agriculture (USDA) Natural resources Conservation Service (NRCS) Soil 
Survey of Orange County;  

 U.S. Fish and Wildlife Service (USFWS) National Wetlands Inventory (NWI), Chapel Hill 
quadrangle;  

 Town of Chapel Hill color aerial photography and topographic survey provided by LHPA.   

On February 23, 2007, BAKER’s Dwayne Huneycutt and Chris Arrington surveyed potential trail 
centerline locations and the wetland/upland boundary at locations where the LHPA-identified trail was 
proposed to traverse potential jurisdictional wetlands and/or streams.  Hand-held global positioning 
system (GPS) equipment was used to survey the trail centerline as identified by LHPA.  The 
approximate boundaries of potential jurisdictional wetlands were delineated in the field and recorded 
with GPS within 25 feet of the trail centerline.  Routine Wetland Determination Data Forms were 
completed at the proposed trail crossing locations consistent with the 1987 USACE Wetlands 
Delineation Manual.  Perennial and intermittent stream channels traversed by the proposed trail were 
identified within 25 feet of the trail centerline.  North Carolina Department of Environment and 
Natural Resources (NCDENR) Division of Water Quality (DWQ) Stream Determination Forms were 
completed to document channel status as intermittent or perennial at proposed crossing locations.   

Map Review 
The USGS topographic quadrangle depicts Dry Branch as perennial with adjacent swamp east and 
west of Erwin Road (Figure 2, enclosed).  Intermittent tributaries are indicated both sides of Erwin 
Road.  The NRCS soils survey depicts numerous intermittent and perennial tributaries to Dry Branch 
on the site, with potential hydric soils (Chewacla loam) mapped throughout the Dry Branch floodplain 
(see Figure 2).  The NWI identifies the immediate floodplain of Dry Branch as palustrine, forested, 
broad-leaved deciduous, seasonally flooded (PFO1C) wetlands with adjacent peripheral, temporarily 
flooded (PFO1A) and emergent, persistent (PEM1A) wetlands where stream tributaries join the 
floodplain (see Figure 2).   

Field Observations 
The subject property includes approximately 100 acres traversed by maintained cleared overhead 
power and buried sewer line easements.  The field and map review indicated the presence of 
contiguous bottomland floodplain wetlands associated with the Dry Branch stream channel along the 
length of the southern portion of the project study area.  The stream channels (intermittent and 
perennial tributaries to Dry Branch) as well as the adjacent riparian wetlands may be considered 
jurisdictional waters of the U.S. (see Figure 2).   

The proposed trail preferred alignment as identified in the field by LHPA on February 23, 2007 begins 
at the existing trailhead at Perry Creek Drive and progresses northeast along the existing gravel 

Appendix A



 
 
Mr. Grayson Baur 
April 11, 2007 
Page 3 of 6 

 

footpath to an existing footbridge over Dry Branch.  From there, the proposed alignment progresses 
southeast along the north side of the Dry Branch wetland area to Erwin Road, where there is a planned 
parking lot on the west side of the road.  From Erwin Road, the trail parallels the existing power line 
easement along its north side, skirts the substation and crosses an unnamed tributary to Dry Branch 
(Channel #2).  The trail continues along the north side of the wetlands and turns south to cross the 
wetland area in a direct (shortest distance) or winding route to the sewer pump station at which 
location this section of the trail terminates (Figure 3, enclosed).  The trail crosses another unnamed 
tributary to Dry Branch just north of its terminus at the pump station.  An additional approximately 
1,000 feet of proposed trail was included running along the north side of the Eastowne Drive business 
park.   

Field determination of wetland and stream locations and status within 25 feet of the proposed trail 
centerline completed on February 23, 2007 was consistent with the preliminary review completed on 
January 12, 2007 (see Figure 3).  Dominant plant species in the wetland at the proposed trail crossing 
location included sweet gum (Liquidambar styraciflua), soft rush (juncus sp.), dog fennel 
(Eupatorium capillifolium) and a variety of grasses and sedges.  Soils in this wetland area were of low 
chroma color with concretions and showed strong evidence of aquic moisture regime.  Obvious 
indicators of wetland hydrology included saturation within the top 12 inches, water marks, drainage 
patterns, and large areas of inundation.  Completed USACE Routine Wetland Determination Data 
Forms (enclosed) document potentially jurisdictional wetland and adjacent upland areas where the 
preferred trail alignment is proposed to cross.  The potential wetland boundary in the proposed 
crossing vicinity, as flagged and GPS-located in the field, is depicted on Figure 3.   

The preferred trail alignment contemplates two stream crossings in addition to the proposed crossing 
of the wetland area (which may be inclusive of one or more channels).  The trail crossing of 
Channel #2 (see Figure 3) is located at an intermittent reach of an unnamed tributary to Dry Branch, 
flowing to the wetland area from the north.  This channel rated 26.5 using the DWQ classification 
method (completed DWQ Stream Classification Forms enclosed).  The proposed crossing of 
Channel #3 is located at a perennial reach of an unnamed tributary to Dry Branch flowing to the 
wetland from the south.  This channel rated 32 using the DWQ classification method.   

The approximate boundaries of jurisdictional waters of the U.S., including wetlands, are subject to 
change following verification by the USACE and DWQ.  The wetland and stream estimates and the 
approximate location information are intended for preliminary planning purposes only.   

Wetland Jurisdiction 
On January 9, 2001, the U.S. Supreme Court ruled that the USACE exceeded its authority by asserting 
jurisdiction over abandoned, isolated gravel pits in Northern Illinois, which provided habitat to 
migratory birds (Solid Waste Agency of Northern Cook County v. USACE, commonly referred to as 
the SWANCC decision).  In doing so, the Supreme Court rejected the "Migratory Bird Rule", adopted 
by the USACE in 1986, which the USACE had used to regulate isolated (intrastate) wetlands.  In light 
of this ruling, the USACE Wilmington District has informally decided to make decisions on isolated 
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wetlands on an individual basis.  Essentially, if a wetland has any drainage connectivity (any type of 
surface water feature) or any potential interstate commerce use (hunting, fishing, etc.) the USACE 
may consider it jurisdictional.  In addition, the DWQ, under direction from the North Carolina 
Environmental Management Commission (EMC), has instituted "Temporary Isolated Wetland/Waters 
Permitting Rules" to regulate impacts to isolated wetlands.  Therefore, if a wetland/water is not 
considered jurisdictional by the USACE, the DWQ will most likely assert jurisdiction over the 
wetland/water.   

As a result of the Supreme Court decisions in United States v. Rapanos and United States v. Carabell, 
USACE and EPA are developing a policy that will clarify the methods that describe and document 
jurisdictional determinations.  This policy may impact jurisdictional determinations, in cases where 
there are intermittent or ephemeral streams or wetlands adjacent to intermittent, ephemeral or 
perennial streams.  In light of the pending release of formal guidance on this issue, when there are 
these types of waters present on a site, the Wilmington District will not issue a final determination 
until the final or additional interim guidance is issued by USACE headquarters.  USACE has not been 
given a timeframe for the issuance of any formal guidance.  The Wilmington District will continue to 
make jurisdictional calls, based on existing procedures, for waters not affected by the rulings.  These 
include:  

 Traditional navigable waters (Section 10);  

 Isolated, non-navigable, intrastate (SWANCC);  

 Wetlands or waters abutting Section 10 waters; and  

 Natural tributaries that are relatively permanent, standing or continuously flowing, bodies of 
water such as streams and rivers.   

The pending guidance affects procedures for processing stand-alone jurisdictional determinations.  
The Wilmington District is continuing to process and issue permits without delay.  If forthcoming 
guidance should change USACE jurisdiction, then permit holders can request a revised jurisdictional 
determination; and corresponding permit requirements, such as mitigation, may be re-visited.   

Wetland Permitting 
Depending on the project and the type and extent of waters of the U.S., including streams and 
wetlands, to be impacted by a project, Section 404 CWA permitting requirements can range from 
activities that are considered exempt or preauthorized, to those requiring Pre-Construction Notification 
(PCN) for a Nationwide Permit (NWP) or requiring a Section 404 Individual Permit (IP) from the 
USACE, and Section 401 Water Quality Certification (WQC) from DWQ.  Wetland permitting 
requirements are generally based on the linear footage of intermittent and perennial stream channel 
and the acreage of wetland impact, however, adjacent streams that directly influence the wetlands in 
question are also considered.   

Limited impacts to waters of the U.S., associated with the construction or expansion of recreational 
facilities may be authorized under NWP 42 (and WQC 3402).  Examples of recreational facilities that 
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may be authorized by this NWP include playing fields (e.g., football fields, baseball fields), basketball 
courts, tennis courts, hiking trails, bike paths, golf courses, ski areas, horse paths, nature centers, and 
campgrounds (excluding recreational vehicle parks).  This NWP also authorizes the construction or 
expansion of small support facilities, such as maintenance and storage buildings and stables that are 
directly related to the recreational activity, but it does not authorize the construction of hotels, 
restaurants, racetracks, stadiums, arenas, or similar facilities.  The discharge must not cause the loss of 
greater than ½-acre of non-tidal waters of the United States, including the loss of no more than 
300 linear feet of stream bed, unless for intermittent and ephemeral stream beds this 300 linear foot 
limit is waived in writing by the district engineer.  This NWP does not authorize discharges into non-
tidal wetlands adjacent to tidal waters.  The permittee must submit a pre-construction notification to 
the district engineer prior to commencing the activity.  Additional conditions of NWP 42 include:  

1. Discharges of dredged or fill material into waters of the U.S., including wetlands, within 
the floodway, resulting in permanent above-grade fills are not authorized by this NWP.   

2. Discharges of dredged or fill material into waters of the U.S., including wetlands, within the 
mapped FEMA 100-year floodplain, below headwaters (i.e. <five cfs) resulting in permanent 
above-grade fills are not authorized by this NWP.   

3. This NWP may not be used to authorize the discharges of dredged or fill material into waters 
of the United States that have been identified or  designated by the State of North Carolina as: 
a. Outstanding Resource Waters  
b. High Quality Waters  
c. Coastal Wetlands as defined by North Carolina’s Coastal Area Management Act  
d. Wetlands adjacent to these waters  

Impacts allowable under NWP 42 involving greater than 1/3 acre of waters of the U.S., including 
wetlands, and/or greater than 150 linear feet of jurisdictional stream channel will also require 
notification to DWQ.  In addition, where notification is required, mitigation will be required by DWQ 
for impacts to perennial1 streams and/or greater than one-acre of wetlands.   

All activities conducted under the NWP program must comply with the NP General Conditions.  
Permitting under Section 404 of the Clean Water Act may require coordination with interested 
agencies including, but not limited to USFWS, the North Carolina Wildlife Resources Commission, 
the State Historic Preservation Office, NCDENR, and the U.S. Environmental Protection Agency.   

If jurisdictional areas to be impacted exceed ½ acre of wetlands and/or 300 linear feet of stream 
providing important aquatic function, then a Section 404 Individual Permit (IP) would likely be 
required for the proposed impacts.  The IP process involves rigorous documentation and will require 
addressing protected species and cultural resources issues, an alternatives analysis, impact avoidance 
and minimization strategies, and compensatory wetland and/or stream mitigation.  The IP process 

                                                 
1

 DWQ defines perennial stream channels as those that rate 30 or more using the latest version of the Stream 
Identification Method.   
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typically includes a 30-day public notice period with additional extended review by the regulatory 
agencies.   

Recommendations 
BAKER recommends that the jurisdictional boundaries of waters of the U.S., including wetlands, be 
verified by the USACE and DWQ prior to mechanized land clearing or impacts.  The USACE and 
DWQ verification will provide appropriate documentation concerning the potential permitting of 
proposed site impacts.  These recommendations do not consider floodway or floodplain fill 
restrictions or any other restrictions as mandated by local ordinance, State, or Federal regulation.  The 
findings of our study are only applicable to the dates of our field review.   

We appreciate the opportunity to conduct these environmental services for LHPA.  Please contact 
Richard Darling at 919-459-9009, if you have any questions regarding this review.   

Sincerely, 

BAKER ENGINEERING NY, INC. 

Richard B. Darling, C.E.  
Environmental Manager  

JCA/DH/RBD:rbd 
Enclosure(s) Figure 1  Location Map 

Figure 2  Preliminary Wetland Map 
Figure 3  Preliminary Trail Map  
Completed USACE Routine Wetland Determination Data Forms 
Completed DWQ Stream Classification Forms (Version 3.1) 

\\Cary1\vol1\RDATA\Projects\110706\Assessment\Preliminary Review.doc 
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 Baker Engineering 
 8000 Regency Parkway 
 Suite 200 

Cary, NC 27518 
 (919) 463-5488 

FAX  (919) 463-5490 
 
 

 
November 6, 2007 
 
 
Grayson Baur 
Lappas + Havener, PA 
The Imperial Building 
215 Morris Street 
Durham, NC 27701 
 
RE: Hydraulic Modeling Results for Dry Creek Project 
 
Mr Grayson Baur: 
 
Baker Engineering has constructed a representative hydraulic model for the Dry Creek project. 
This model simulates the portion of the creek where the greenway boardwalk crossing is 
proposed and its immediate vicinity upstream and downstream. The hydraulic model that has 
been prepared is a preliminary model and does not constitute the final hydraulic analysis for this 
project. Although the results obtained from this model are not final hydraulics results, they 
provide a general idea of how each of the three simulated bridge crossing scenarios can be 
expected to affect flood levels through the area. This letter summarizes the results obtained 
from the preliminary hydraulic model for the Dry Creek project. 
BRIDGE SCENARIO No. 1 
The first bridge scenario studied in this analysis included a 410 foot long boardwalk bridge 
crossing the span of the Dry Creek channel and floodplain. This boardwalk bridge was 
simulated without any railing, and included a side curb along the entire length of the bridge. The 
top elevation of the curb was set seven inches above the elevation of the surface deck. Under 
this bridge scenario, the following results were obtained: 
Results For 2-Year Storm: 

Water Surface Elevation          
    (ft) 

Location River Station Existing Proposed 
Difference 

(ft) 
650 ft upstream of bridge 9332 273.29 273.29 0 
Just upstream of bridge 8712 270.4 270.52 0.12 

Just downstream of bridge 8542 270.32 270.32 0 
530 ft downstream of bridge 8139 269.75 269.75 0 
765 ft downstream of bridge 
(downstream limit of model) 7904 268.24 268.24 0 
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Results For 5-Year Storm: 
Water Surface Elevation          

    (ft) 
Location River Station Existing Proposed 

Difference 
(ft) 

650 ft upstream of bridge 9332 273.66 273.66 0 
Just upstream of bridge 8712 270.96 271.06 0.1 

Just downstream of bridge 8542 270.85 270.85 0 
530 ft downstream of bridge 8139 270.06 270.06 0 
765 ft downstream of bridge 
(downstream limit of model) 7904 269.45 269.45 0 

 
Results For 10-Year Storm: 

Water Surface Elevation          
    (ft) 

Location River Station Existing Proposed 
Difference 

(ft) 
650 ft upstream of bridge 9332 275.43 275.44 0.01 
Just upstream of bridge 8712 275.41 275.41 0 

Just downstream of bridge 8542 275.4 275.4 0 
530 ft downstream of bridge 8139 275.38 275.38 0 
765 ft downstream of bridge 
(downstream limit of model) 7904 275.37 275.37 0 

 
Results For 25-Year Storm: 

Water Surface Elevation          
    (ft) 

Location River Station Existing Proposed 
Difference 

(ft) 
650 ft upstream of bridge 9332 277.27 277.27 0 
Just upstream of bridge 8712 277.26 277.26 0 

Just downstream of bridge 8542 277.26 277.26 0 
530 ft downstream of bridge 8139 277.25 277.25 0 
765 ft downstream of bridge 
(downstream limit of model) 7904 277.24 277.24 0 

 
Results For 50-Year Storm: 

Water Surface Elevation          
    (ft) 

Location River Station Existing Proposed 
Difference 

(ft) 
650 ft upstream of bridge 9332 282.48 282.48 0 
Just upstream of bridge 8712 282.48 282.48 0 

Just downstream of bridge 8542 282.47 282.47 0 
530 ft downstream of bridge 8139 282.47 282.47 0 
765 ft downstream of bridge 
(downstream limit of model) 7904 282.47 282.47 0 
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Results For 100-Year Storm: 

Water Surface Elevation          
    (ft) 

Location River Station Existing Proposed 
Difference 

(ft) 
650 ft upstream of bridge 9332 282.55 282.55 0 
Just upstream of bridge 8712 282.55 282.55 0 

Just downstream of bridge 8542 282.55 282.55 0 
530 ft downstream of bridge 8139 282.54 282.54 0 
765 ft downstream of bridge 
(downstream limit of model) 7904 282.54 282.54 0 

 
The results from the preliminary hydraulic simulation for Bridge Scenario No. 1 show that 
construction of this bridge alternative would not affect the regulatory base flood levels (100-year 
levels) throughout the area, in compliance with Sections 5-60 and 5-61 of the Town of Chapel 
Hill Flood Damage Prevention Ordinance.  
BRIDGE SCENARIO No. 2 
This bridge scenario also included a 410 foot long boardwalk bridge crossing the span of the 
Dry Creek channel and floodplain. This boardwalk bridge was simulated with railing along a 160 
ft center section of the boardwalk bridge, and the remaining portions of the bridge were kept 
without railing but with side curb as in Scenario No. 1. The top of the railing was set at an 
elevation three and a half feet above the elevation of the deck surface. Under this bridge 
scenario, the following results were obtained: 
Results For 2-Year Storm: 

Water Surface Elevation          
    (ft) 

Location River Station Existing Proposed 
Difference 

(ft) 
650 ft upstream of bridge 9332 273.29 273.29 0 
Just upstream of bridge 8712 270.4 270.52 0.12 

Just downstream of bridge 8542 270.32 270.32 0 
530 ft downstream of bridge 8139 269.75 269.75 0 
765 ft downstream of bridge 
(downstream limit of model) 7904 268.24 268.24 0 

 
Results For 5-Year Storm: 

Water Surface Elevation          
    (ft) 

Location River Station Existing Proposed 
Difference 

(ft) 
650 ft upstream of bridge 9332 273.66 273.66 0 
Just upstream of bridge 8712 270.96 271.06 0.1 

Just downstream of bridge 8542 270.85 270.85 0 
530 ft downstream of bridge 8139 270.06 270.06 0 
765 ft downstream of bridge 
(downstream limit of model) 7904 269.45 269.45 0 
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Results For 10-Year Storm: 
Water Surface Elevation          

    (ft) 
Location River Station Existing Proposed 

Difference 
(ft) 

650 ft upstream of bridge 9332 275.43 275.44 0.01 
Just upstream of bridge 8712 275.41 275.41 0 

Just downstream of bridge 8542 275.4 275.4 0 
530 ft downstream of bridge 8139 275.38 275.38 0 
765 ft downstream of bridge 
(downstream limit of model) 7904 275.37 275.37 0 

 
Results For 25-Year Storm: 

Water Surface Elevation          
    (ft) 

Location River Station Existing Proposed 
Difference 

(ft) 
650 ft upstream of bridge 9332 277.27 277.27 0 
Just upstream of bridge 8712 277.26 277.26 0 

Just downstream of bridge 8542 277.26 277.26 0 
530 ft downstream of bridge 8139 277.25 277.25 0 
765 ft downstream of bridge 
(downstream limit of model) 7904 277.24 277.24 0 

 
Results For 50-Year Storm: 

Water Surface Elevation          
    (ft) 

Location River Station Existing Proposed 
Difference 

(ft) 
650 ft upstream of bridge 9332 282.48 282.48 0 
Just upstream of bridge 8712 282.48 282.48 0 

Just downstream of bridge 8542 282.47 282.47 0 
530 ft downstream of bridge 8139 282.47 282.47 0 
765 ft downstream of bridge 
(downstream limit of model) 7904 282.47 282.47 0 

 
Results For 100-Year Storm: 

Water Surface Elevation          
    (ft) 

Location River Station Existing Proposed 
Difference 

(ft) 
650 ft upstream of bridge 9332 282.55 282.55 0 
Just upstream of bridge 8712 282.55 282.55 0 

Just downstream of bridge 8542 282.55 282.55 0 
530 ft downstream of bridge 8139 282.54 282.54 0 
765 ft downstream of bridge 
(downstream limit of model) 7904 282.54 282.54 0 
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The results from the preliminary hydraulic simulation for Bridge Scenario No. 2 show that 
construction of this bridge alternative would not affect the regulatory base flood levels (100-year 
levels) throughout the area, in compliance with Sections 5-60 and 5-61 of the Town of Chapel 
Hill Flood Damage Prevention Ordinance.  
BRIDGE SCENARIO No. 3 
This bridge scenario also included a 410 foot long boardwalk bridge crossing the span of the 
Dry Creek channel and floodplain. This boardwalk bridge was simulated with railing along the 
entire span of the bridge. The top of the railing was set at an elevation three and a half feet 
above the elevation of the deck surface. Under this bridge scenario, the following results were 
obtained: 
Results For 2-Year Storm: 

Water Surface Elevation          
    (ft) 

Location River Station Existing Proposed 
Difference 

(ft) 
650 ft upstream of bridge 9332 273.29 273.29 0 
Just upstream of bridge 8712 270.4 270.63 0.23 

Just downstream of bridge 8542 270.32 270.32 0 
530 ft downstream of bridge 8139 269.75 269.75 0 
765 ft downstream of bridge 
(downstream limit of model) 7904 268.24 268.24 0 

 
Results For 5-Year Storm: 

Water Surface Elevation          
    (ft) 

Location River Station Existing Proposed 
Difference 

(ft) 
650 ft upstream of bridge 9332 273.66 273.66 0 
Just upstream of bridge 8712 270.96 271.18 0.22 

Just downstream of bridge 8542 270.85 270.85 0 
530 ft downstream of bridge 8139 270.06 270.06 0 
765 ft downstream of bridge 
(downstream limit of model) 7904 269.45 269.45 0 

 
Results For 10-Year Storm: 

Water Surface Elevation          
    (ft) 

Location River Station Existing Proposed 
Difference 

(ft) 
650 ft upstream of bridge 9332 275.43 275.44 0.01 
Just upstream of bridge 8712 275.41 275.41 0 

Just downstream of bridge 8542 275.4 275.4 0 
530 ft downstream of bridge 8139 275.38 275.38 0 
765 ft downstream of bridge 
(downstream limit of model) 7904 275.37 275.37 0 
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Results For 25-Year Storm: 

Water Surface Elevation          
    (ft) 

Location River Station Existing Proposed 
Difference 

(ft) 
650 ft upstream of bridge 9332 277.27 277.28 0.01 
Just upstream of bridge 8712 277.26 277.26 0 

Just downstream of bridge 8542 277.26 277.26 0 
530 ft downstream of bridge 8139 277.25 277.25 0 
765 ft downstream of bridge 
(downstream limit of model) 7904 277.24 277.24 0 

 
Results For 50-Year Storm: 

Water Surface Elevation          
    (ft) 

Location River Station Existing Proposed 
Difference 

(ft) 
650 ft upstream of bridge 9332 282.48 282.48 0 
Just upstream of bridge 8712 282.48 282.48 0 

Just downstream of bridge 8542 282.47 282.47 0 
530 ft downstream of bridge 8139 282.47 282.47 0 
765 ft downstream of bridge 
(downstream limit of model) 7904 282.47 282.47 0 

 
Results For 100-Year Storm: 

Water Surface Elevation          
    (ft) 

Location River Station Existing Proposed 
Difference 

(ft) 
650 ft upstream of bridge 9332 282.55 282.55 0 
Just upstream of bridge 8712 282.55 282.55 0 

Just downstream of bridge 8542 282.55 282.55 0 
530 ft downstream of bridge 8139 282.54 282.54 0 
765 ft downstream of bridge 
(downstream limit of model) 7904 282.54 282.54 0 

 
The results from the preliminary hydraulic simulation for Bridge Scenario No. 3 show that 
construction of this bridge alternative would not affect the regulatory base flood levels (100-year 
levels) throughout the area, in compliance with Sections 5-60 and 5-61 of the Town of Chapel 
Hill Flood Damage Prevention Ordinance.  
CONCLUSIONS 
The results show that for all bridge alternatives, the proposed boardwalk bridge would affect 
flood levels along the area during small flow events such as the 2-year and 5-year floods, but 
would not affect flood levels under larger storm events such as the 50-year and 100-year floods. 
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This is due to the backwater effect from the larger stream (New Hope Creek) which Dry Creek 
discharges into at a location approximately one mile downstream from the proposed bridge 
location. During larger storm events such as the 50-year and 100-year floods, flood levels along 
New Hope Creek are substantially higher than those corresponding to the 50-year and 100-year 
floods discharge along Dry Creek. The higher flood levels along New Hope Creek will act as a 
control for flood levels along Dry Creek, raising flood levels along Dry Creek to an elevation at 
least 11 feet above the top of the boardwalk bridge. With such a large hydraulic influence from 
downstream backwater levels under large flow events, the hydraulic influence of the boardwalk 
bridge on Dry Creek flood levels becomes insignificant, and no change is observed between 
existing and proposed Dry Creek water levels for large storms.  
If you have any additional questions regarding this matter, please feel free to contact me at 703-
317-3070, or by email at eparrilla@mbakercorp.com. Thank you.    
 
Cordially, 
 
 
 
Elsie Parrilla Castellar, P.E. 
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CROSS-SECTION AT DRY CREEK BRIDGE LOCATION:
Data Points: Bridge Deck + Curb Data Points:

Station Elevation Top Bottom
4286.1 290.58 Station Elevation Elevation
4286.5 290.57 4813.7 269.55 4847.9 268.33
4290.6 290.12 4898.1 270.3867 4898.1 268.72
4293 290.1 4993.5 271.3 4993.5 269.63

4296.4 290.43 5007.1 271.3 5007.1 269.63
4302.5 290.34 5092.6 269.5 5092.6 267.83
4305.4 290.1 5167.9 269.55 5167.9 267.88
4309.2 289.98 5246.1 269.55 5183.7 267.88
4311.2 289.85
4320.4 289.54
4323.4 289.52
4329.9 289
4335 288.53
4336 288.45

4346.1 288.66
4350.8 288.57
4356.4 288.34
4364.6 287.8
4365.9 287.75
4366.4 287.73
4381.9 287.61
4382.8 287.58
4387.5 287.22
4388.8 287.11
4391.7 286.95
4395.5 286.77
4401.7 286.52
4403.6 286.31
4423.1 285.2
4424.4 285.15
4428.1 285.1
4440.9 285.15
4450.2 284.86
4456.1 284.2
4457.6 284.14
4460.9 283.91
4479 283.71 Invert Elevation = 265.2 ft

4506.5 282.48
4510.8 282.33
4518.9 282.11
4521.4 282.01
4525.1 281.76
4543 280.4

4546.7 280.2
4558.9 279.22
4567.3 278.89
4571.8 278.52
4573 278.51

4580.9 278.23
4584.8 277.77
4592 277.55

4595.6 277.38
4598.4 277.22
4607.7 276.83
4610.3 276.68
4616.9 276.16
4626.2 275.88
4630.1 275.71
4634 275.6

4638.9 275.37
4640 275.28
4644 275.15

4649.3 274.92
4650.2 274.82
4660.3 273.18
4669.5 273.3
4670.7 273.2
4671.3 273.18
4678.9 272.83
4680.9 272.69
4688.8 272.11
4699.5 271.09
4700.1 271.05
4700.2 271.05
4700.3 271.04
4715.4 270.36
4720.5 270.18
4729 270.41

4732.7 270.57
4745.8 270.9
4750.8 270.66
4757.8 270.65
4759.2 270.67
4771.1 270.57
4772 270.65

4779.6 270.62
4780.9 270.61
4785.2 270.41
4791.1 270.32
4796.6 270.07
4799.6 269.94
4806.8 269.91
4808.8 269.85
4813.7 269.55
4818 269.29

4822.9 268.78
4828.2 268.82
4831.4 269.02
4837.5 269.22
4839.1 269.26
4839.7 269.18
4845 268.6

4847.9 268.33
4851.4 268.18

Cross section at Dry Creek Bridge Location
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4860.3 268.29
4863.6 268.14
4868.5 268
4873.4 268.27
4875.5 268.47
4885.7 268.78
4895.5 268.92
4897.1 268.96
4898.1 268.97
4900.8 268.95
4903.5 268.88
4904.9 268.86
4910.6 268.74
4912.3 268.7
4923.4 268.62
4925.7 268.58
4932.9 268.67
4942.6 268.69
4945.3 268.65
4951.1 268.63
4954.6 268.67
4960.9 268.58
4961.8 268.57
4962.6 268.47
4971.5 268.45
4971.7 268.47
4971.9 268.48
4976 268.8

4979.4 268.85
4982.1 268.92
4993.5 269.13
4996 268.25

4996.4 265.25
5003.6 265.25
5004 268.25

5004.2 268.99
5006.6 269.29
5007.1 269.45
5008.8 269.38
5015.1 269.44
5021.9 269.35
5022.5 269.35
5031.7 269.05
5034.6 268.85
5035.6 268.86
5061 268.17

5063.4 268.23
5067.7 268.2
5071 268.33

5075.6 267.96
5080.2 267.82
5086.1 267.47
5091.8 267.25
5092.6 267.25
5101 267.45

5103.4 267.55
5110.9 267.49
5118.6 267.35
5124 267.58

5125.6 267.67
5133 267.84

5144.6 267.95
5147.1 267.85
5152.9 267.93
5154.4 267.98
5159.1 267.97
5161.8 267.91
5163.6 267.88
5167.9 268
5172.3 267.46
5175 267.35

5178.2 267.52
5183.7 267.91
5194.7 268.17
5201.5 268.22
5205 268.27

5212.5 268.05
5213.6 268.04
5215.1 268.11
5219.6 268.72
5225.3 268.96
5231.8 269.15
5233 269.16

5242.5 269.47
5246.1 269.55
5255.9 269.52
5259 269.48

5264.2 269.38
5267.2 269.36
5271.1 269.26
5277.7 269.18
5279.9 269.19
5283.5 269.17
5290.9 269.24
5294.1 269.3
5298.2 269.31
5311.2 269.62
5314.9 269.68
5317.5 269.75
5318.5 269.75
5325.6 269.76
5328.2 269.7
5332.9 269.72
5333.6 269.73
5334.6 269.75
5340 269.93
5354 269.81

5373.3 269.89
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5378.7 269.85
5382.6 270.17
5385.6 270.28
5391.9 270.45
5399.6 270.5
5404.4 270.58
5406.7 270.52
5409.5 270.63
5421.5 270.74
5435.9 271.11

5437.2 271.18
5440.1 271.3

5445 271.41
5447.8 271.41
5452.2 271.27
5454.5 271.23

5456 271.24
5460.1 271.12
5463.8 271.06
5466.8 270.91
5471.1 270.56
5476.9 270.77
5485.6 270.84
5487.1 270.96
5492.1 271.59
5495.4 272.11
5499.8 272.63
5501.9 272.91
5507.4 273.34
5508.5 273.38
5509.5 273.44
5516.6 273.52
5519.6 273.57
5520.8 273.65
5525.8 273.55
5526.8 273.61
5530.9 273.79
5539.7 273.96
5539.9 273.95
5547.5 274.4
5548.1 274.41
5549.3 274.42
5558.4 274.4
5561.2 274.46
5567.3 274.52

5571 274.61
5580.4 274.6
5580.7 274.63
5589.9 274.45
5596.8 274.59
5608.1 274.49
5616.8 274.52
5620.8 274.63
5626.1 274.67
5630.9 274.65
5632.5 274.66
5634.4 274.75

5639 275.01
5646.9 276.14
5649.1 276.44
5649.6 276.52
5650.4 276.57
5652.9 276.76
5658.1 277.23
5658.8 277.26
5664.9 277.36
5671.2 277.71
5675.4 277.58
5680.8 276.98
5683.4 277.03
5689.3 277.03
5693.1 277.08

5700 277.4
5700.6 277.42
5708.7 277.66
5709.2 277.67
5711.1 277.67
5718.3 277.7
5725.4 277.87
5728.7 277.93
5731.5 278.05
5738.3 278.23

5739 278.25
5751.2 278.44
5752.8 278.49
5757.4 278.57
5763.6 278.74
5765.5 278.87
5768.5 279.13
5770.3 279.18
5773.5 279.47
5778.8 279.5
5781.6 279.48

5786 279.55
5790.2 279.67
5793.7 279.69
5795.4 279.74

5803 280.11
5808 280.3

5811.9 280.29
5821.3 280.56
5826.6 280.64
5841.7 281.13
5844.2 281.2
5864.2 281.32
5865.3 281.31

5874 281.01
5874.4 281

Appendix A2



5882.8 281.16
5883.9 281.22
5894.2 281.47

5895 281.52
5899 281.98

5902.7 282.37
5908.4 282.77
5912.4 282.84
5915.7 282.96
5921.5 283.03
5921.7 283.03
5930.2 282.4
5931.1 282.37
5935.1 282.16

5940 282.48
5945.8 282.64
5948.2 282.61
5949.2 282.63
5957.4 282.64
5957.5 282.64
5961.1 282.6
5964.7 282.61
5973.9 282.75
5976.3 282.81
5981.1 283.09
5981.3 283.1
5986.9 283.31
5997.9 283.54

5999 283.6
6006.9 283.82
6017.3 283.9
6019.5 283.95
6024.8 283.97
6027.3 283.95

6030 283.8
6037.2 283.86
6045.9 284.13

6047 284.18
6054.3 284.24
6054.7 284.25
6055.3 284.29
6062.5 284.62
6067.7 285.82
6070.5 286.27
6075.4 286.14
6076.9 286.32
6077.7 286.32
6086.6 285.95
6087.3 285.94
6091.8 286.23
6094.8 286.68
6099.9 287
6104.4 287.53
6106.7 287.77
6108.3 287.85
6114.8 288.21
6116.3 288.26
6123.3 288.34
6127.6 288.54
6139.8 289.02
6148.4 289.48
6149.3 289.54
6151.3 289.66
6155.7 289.95
6157.2 289.94

6159 289.87
6165.3 289.98
6170.4 289.81
6173.5 290.43
6176.7 291.36
6178.9 291.52
6182.6 291.1
6187.5 288.78
6191.3 288.68
6191.7 288.68
6196.9 288.66
6199.4 288.69
6205.4 288.72

6211 288.72
6217.2 288.87
6220.3 288.99
6224.7 289.09
6228.3 289.33
6230.6 289.45
6240.1 290.04
6248.4 290.02
6250.6 290.1
6252.6 289.98
6256.8 289.82
6260.7 289.64
6264.8 289.61
6270.7 289.39
6273.1 289.27
6276.3 289.4
6278.4 289.45

6280 289.47
6292.8 289.53
6295.4 289.7
6297.9 289.75
6305.7 289.8
6306.3 289.84
6306.8 289.86
6310.5 289.76
6316.1 289.73
6317.1 289.69
6325.1 290.03
6332.2 290.52
6333.7 290.66
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6339.6 290.88
6341.9 290.92
6344.6 291.04
6349.9 291.5
6351.3 291.57
6358.2 291.82
6364.2 291.88

6375 292.04
6378.6 292.16
6382.6 292.13

6383 292.13
6388.1 292.07
6390.8 292.16
6398.4 292.53
6402.2 292.79
6403.9 292.97
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Dry Creek Greenway Concept Plan Appendix C

SUMMARY OF PRELIMINARY CONSTRUTION COST ESTIMATE
See following pages for detailed estimate

PHASE I: PERRY CREEK DRIVE TO ERWIN ROAD
Phase I Greenway length: 2430 LF
Phase I Graded Area: 60700 SF

Phase I Total Cost Estimate $261,351
Cost per Square Foot $4.31

PHASE II: ERWIN ROAD TO PROVIDENCE ROAD
Phase II Greenway length: 3,420 LF
Phase II Graded Area : 86,000 SF

Phase II Total Cost Estimate $843,017
Cost per Square Foot $9.80

COMBINED TOTAL, PHASES I AND II: $1,104,368
Cost per Square Foot $7.53

Lappas + Havener, PA drycreek-sd-cost estimate-rev1 10/29/2007
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Dry Creek Greenway
Schematic Cost Estimate

10/29/2007

PHASE I:PERRY CREEK DRIVE TO ERWIN ROAD
Phase I Greenway length =   2430 LF
Phase I Graded Area = 60,700 SF or 1.4 ac

Item Qty. Cost/ unit Subtotal

DEMOLITION
Site

Clearing and Demolition 38000 0.30 sf $11,400
Sub-Total $11,400

ADD 6% FOR DUMPING FEES $684
TOTAL FOR DEMOLITION $12,084

* Perry Creek to bridge (OWASA easement) not included in clearing and demo cost

GENERAL CONSTRUCTION
Site work

Mobilization: 5% $44,000
Surveying 1 $8,000 ls $8,000
Grading 810 $9.50 cy $7,695
S 9.5 A Asphalt Trail 2700 $20.00 sy $54,000
Stabilized Chapel Hill Gravel Parking Lot 6108 $8.00 sf $48,866
Timber Retaining Wall 35 $46.00 ff $1,610
Furnishings - Benches 4 $1,200.00 ea $4,800
Furnishings - Litter 2 $500.00 ea $1,000 $169,971

Storm Drainage
Culvert: 12" RCP 90 $40.00 lf $3,600

Erosion Control
Allow 1 $5,000.00 ls $5,000

Planting
Allow 1 $8,000.00 ls $8,000

SITE CONSTRUCTION TOTAL $186,571
DEMOLITION $12,084

Subtotal $198,655
Contractor Overhead and Profit $198,655 0.1 $19,866
Contractor Mobilization and bonds $218,520.85 0.04 $8,741
15% Contingency $227,261.69 0.15 $34,089

Total Estimate $261,351

Alternate Items:

No. Item Qty. Cost/ unit Subtotal Add/Deduct
1 Asphalt Parking Lot and Drive 678 $20.00 sy $13,560 -$35,306
2 Chapel Hill Gravel lot without stabilizer 6108 $5.00 sf $30,541 -$18,325

Lappas + Havener, PA drycreek-sd-cost estimate-rev1 10/29/2007
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Dry Creek Greenway
Schematic Cost Estimate

10/29/2007

PHASE II: ERWIN ROAD TO PROVIDENCE ROAD
Phase II Greenway length =   3420 LF
Phase II Graded Area = 86,000 SF or 2.0 ac

Item Qty. Cost/ unit Subtotal

DEMOLITION
Site

Clearing and Demolition 60000 0.30 sf $18,000
Sub-Total $18,000

ADD 6% FOR DUMPING FEES $1,080
TOTAL FOR DEMOLITION $19,080

Duke Power Easement not included in clearing and demo cost

GENERAL CONSTRUCTION
Roadway work with median pocket at xing

Allow 1 $160,000.00 ls $160,000
Site work

Mobilization: 5% $44,000
Surveying 1 $10,000 ls $10,000
Grading 990 $9.50 cy $9,405
12' wide Asphalt Road for shared use 1200 $25.00 sy $30,000
S 9.5 A Asphalt Trail 2300 $20.00 sy $46,000
12' Wood Bridge at tributaries 2 $10,000.00 ea $20,000
Timber Retaining Wall 30 $50.00 ff $1,500
Furnishings - Benches 4 $1,200.00 ea $4,800
Furnishings - Litter 2 $500.00 ea $1,000 $166,705

Storm Drainage
Culvert: 12" RCP 90 $40.00 lf $3,600

Boardwalk structure
Abutments 2 $3,000.00 ea $6,000
Decking, joists, beams 2700 $12.00 sf $32,400
Railings: see breakdown below 1 $16,000.00 ls $16,000
Helical Piers - see alternates below 56 $1,000.00 ea $56,000 $110,400

Pedestrian Bridge
Weathering steel, 5-ton load rating 80 $2,000.00 lf $160,000
Abutments 2 $4,000.00 ea $8,000 $168,000

Erosion Control
Allow 1 $5,000.00 ls $5,000

Planting
Allow 1 $8,000.00 ls $8,000

SITE CONSTRUCTION TOTAL $621,705
DEMOLITION $19,080

Subtotal $640,785
Contractor Overhead and Profit $640,785 0.1 $64,079
Contractor Mobilization and bonds $704,863.50 0.04 $28,195
15% Contingency $733,058.04 0.15 $109,959
Total Estimate $843,017

Note: Estimate for this segment assumes utilizing the existing Duke Energy access road east of 
Erwin Road and one minor swale bridge crossing in addition to the boardwalk.

Lappas + Havener, PA drycreek-sd-cost estimate-rev1 10/29/2007
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Dry Creek Greenway
Schematic Cost Estimate

10/29/2007

Alternate Items

No. Item Qty. Cost/ unit Subtotal Add/Deduct
Base price for boardwalk and bridge combination above $278,400

1 Estimate from York Bridge Concepts
for 465 LF bdwk with 40' span bridge portion 1 $260,000.00 ea $260,000 -$18,400

2 "Pin Foundations" pier foundations*
in lieu of helical piers 60 $300.00 ea $18,000 -$38,000

Item Breakdown: Railing Components**

Jakob Mesh wire 2070 $8.00 sf $16,560
Jakob cable 5980 $1.00 lf $5,980
Cable components: Internal thread 130 $6.56 $853
Cable components: Headless screw 130 $4.21 ea $547
Cable components: Hex nuts 260 $0.32 ea $83
Cable components: Dome nuts 130 $0.83 ea $108

Subtotal $7,571

** Does not include cost for shipping. Delivery from overseas is $25 per kg or 2.2 lbs.

End of Cost Estimate

* Pin Foundations can only currently be utilized for non-vehicular loading. If vehicular loading is 
required on boardwalk structure, this method is not currently an option. Cost assumes (60) 
posts at approx. 16' on center.

Lappas + Havener, PA drycreek-sd-cost estimate-rev1 10/29/2007
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    Substation Access Road Specification 
 

                                Revised 05/05/06 
 
Width:  14 feet (minimum) in straight sections 
            18 feet (minimum) in curved sections 
            28 feet (minimum) driveway entrance  
 
Maximum Grade: 8% for Crusher Run Rock and 10% for Heavy Duty Asphalt 
 
Maximum Rate of Change in Slope: 3% 
 
Inside Turn Radius: 55 feet for inside wheels & 65 feet for outside wheels 
   See attached drawing 
Maximum Side Slope: 2% 
 
Road Load Bearing Capability: 
 
 Asphalt Drive             -   Heavy Duty Asphalt ( NC DOT Standard ) 
  or 
 ABC Crusher Run Rock     - Sub Grade Compaction  -   95%  
 (Un washed)        Stone Compaction         -     98%  
                 Initial Stone Depth -     6 inch 
                                                                                                  (Minimum)   
                                                      Stone Depth to be maintained at a 3 inch  
                                                      minimum level throughout the life of the    
                                                      Facility.   
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Notes: 
Any security fence sections that block the access drive will have a 
minimum gate width of 20 feet (desired 24 feet), must be installed to Duke’s 
minimum guide lines, and located no closer than 80 feet to the Public Road. 
This will allow the truck operator to park the truck and trailer and un lock 
the security gate without the end of the trailer sticking out into the Public 
Road. Duke Energy employees must have 24-hour access to the property; 
appropriate accommodations must be made for securing the gate with a 
double lock.  
 
Site Development  Requirements; 
 
Preparation of the project site shall include clearing and removing of all 
trees, stumps, and large rocks within the Road Bed construction area 
limits. Grubbing shall include the removal of any item that would interfere 
with the building of the access road. Stream crossing will be allowed only if 
proper permitting has been obtained and if they are constructed with 
appropriately sized and placed culverts. The minimum culvert size will be 
18 inches and with an appropriate amount of compacted cover soil to 
handle axle loads listed below. Intake and discharge of culverts shall be 
armored with oversized washed stone, and streams are to be crossed at 
right angles. Access road connection to the Public Highway will be at a 
right angle for at least a minimum of 50 feet. For access roads connections 
to the Public Highway at less than a right angle, Duke will require review 
and approval of driveway entrance. During construction of the site the first 
50 feet of the access road will be paved with 2”- 3” ballast rock until the 
soil and access road has been stabilized. Logs, trees tops, stumps, roots, 
brush, tree trimmings, large rocks, and other materials resulting from 
grubbing and clearing operations shall be properly disposed of. 
Permission and review of burial site by Duke is required if this material is 
to be disposed on the station property.  Structures, buildings, mobile 
homes and trailers, satellite signal receiver systems and equipment, 
swimming pools and associated equipment, human graves, billboards, 
signs, wells, septic tanks or septic systems, absorption pits, storage tanks 
both above and below ground, garbage, trash, rubble, flammable material, 
building material, junk, and wrecked or disabled vehicles are not allowed 
within the road right-of-way limits. Other utilities R/W’s, roads, driveways, 
sewer lines, water lines, vision cable or any other overhead or underground 
facilities shall not parallel the center line within the road R/W limits, but 
may cross at angle not less than 30 degrees with the center line and no 
closer than 20 feet to any Duke Structure. Access roads that cross Duke’s 
transmission R/W’s must adhere to all Transmission Line R/W restrictions 
(see Form 02191- R12-98) as it pertains to, angle of crossing, clearances to 
wire conductors, and permanents structures and fixtures. Manholes and 
underground vaults within the road R/W limits must be approved by Duke 
ET before installation. Fences shall not parallel the centerline within the 
road R/W but Duke reserves the right to grant or reject the property owner 
request to cross the access road with a fence. The fence may cross at any 
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angle not less than 45 degrees with the centerline of the road. If a fence 
crosses the road R/W, a gate shall be installed and maintained by the 
property owner per Duke’s specifications to allow free access required by 
Duke’s equipment, trucks, and personnel. Fences shall not be attached to 
any Duke pole or structure. Grading of the access road shall be at least 20 
feet from any Duke pole, structure, or tower leg. No vehicles or equipment 
will be allowed to be parked within the road R/W limits.  
 
Soil Compaction Requirements; 
Roadway Road Bed construction Soil Material shall be compacted to a 
depth of at least 6 inches, using industry acceptable compacting 
techniques, to 95% of the maximum density in accordance with ASTM - 
D698 and at +2 percent of the optimum moisture content as determined by 
ASTM - D1557. Soil backfill shall be deposited in layers not to exceed 6 
inches in uncomplicated thickness and shall be compacted to the same 
density of the graded substation yard. Material for backfield shall be 
composed of earth free of wood, grass, roots, broken concrete, large 
stones, trash, or debris of any kind. No tamped, rolled, or otherwise 
mechanically compacted soil backfield shall be deposited or compacted in 
water. All soil backfield material shall consists of loose earth having a 
moisture content such that the required density of the compacted soil will 
be obtained with the compacting method used. Moisture content shall be 
distributed uniformly and water for the correction of moisture content shall 
be added sufficiently in advance so as proper moisture distribution and 
compacting will be obtained. Final grade elevation shall be established to 
effectively handle storm water run-off.  Run-off shall be directed from the 
crown of the road bed to the outside perimeter of the with a 1/2 % slope to 
a point off the road bed which would minimize erosion and sedimentation 
damage. The Access Road Bed shall be graded such that no depressions 
shall be left within the access road that will hold water or prevent the 
proper drainage of the site. No ponding or the flooding of water within the 
road bed area shall occur. After the Road Bed grade has been established, 
cover the length of the Road Bed area with 6 inches of un washed ABC 
Crusher Run Granite Aggregate compacted to 98% Mod Proctor except for 
during construction -  the first 50 feet of Road Bed entrance which will be 
covered with 2”- 3”  unwashed Coarse Granite Aggregate to a depth of 6” 
compacted to a 98% Mod Proctor. After construction is completed, this 
area will be covered with un washed ABC Crusher Run Granite Aggregate 
to a depth of 4” and compacted to a 98% Mod Proctor.  
 
 
 
Soil Seeding  Requirements; 
Sedimentation control, including re-vegetation and permitting, will be 
covered and required as per Federal, State, County, or City regulations.  
Soil surface stabilization measures will be completed immediately 
following the establishment of the Road Bed. Seeding, mulching, matting, 
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or other soil surface stabilization measures will be placed on the road 
shoulders and other disturbed areas following initial soil disturbance. Prior 
to seeding, all disturbed surfaces shall be scarified to a depth of four to six 
inches to enhance seed germination and help impede storm water runoff. 
Seeding mixtures will be tailored to site-specific conditions, steepness of 
slopes, climate, location, time of year, and elevation. Mulch or matting shall 
be applied to all seeded areas to aid in the establishment of vegetation and 
help impede soil erosion. Vegetative mulch, typically wheat or oat straw, 
shall be applied at the rate of 3,000 to 4,000 LBS/ACRE. Ditches on either  
side of the Road Bed shall be designed and covered with matting and 
seeding so as to prevent any erosion of soil in the bottom of the ditches.   
         
Axle Loading for Soil Compaction Design; 
One    axle loads    N.C.  25,000lb ,    S.C.   20,000lb 
Two    axle loads    N.C.  50,000lb ,    S.C.   40,000lb 
Three axle loads    N.C.   60,000lb,    S.C.    60,000lb 
Four   axle loads    N.C.   60,000lb,    S.C.    80,000lb 
Five    axle loads    N.C.   94,500lb,    S.C.    90,000lb 
Six      axle loads    N.C. 108,000lb,    S.C.  110,000lb   
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Substantive Comments received from the Greenway Commission in response to September 2007 
Public Forum 
 
Compiled by Bill Webster, Assistant Director, Parks and Recreation, Town of Chapel 
and Katherine Gill, LHPA 
 
  

• Agree we should go ahead with the draft report 
 

• Appreciate additional comments and think they are appropriate to include in the report -- 
In favor of moving forward with draft on expedited basis.   

 
• Pronounce some of the nuances more.  For example,  

o add examples about how the parking area could be more than a typical parking 
lot and why it is such an excellent opportunity to combine design elements with 
Master and Comprehensive plan objectives...an entranceway feature, a public art 
opportunity, a greenways trail/head, a micro-park (i.e., a table or a Chapel Hill-
type stone wall/seat wall that buffers the parked cars from the road and/or 
"amenity" onsite.  Combining these could add to the beauty and aesthetics of the 
entranceway, while creating a place of interest that motorists would slow down to 
see as they pass through that location.  We get traffic calming effects and some 
context to tie the pedestrian refuge (vegetated or not) to a destination point.  
Consider how people are curious about the unofficial parking along Estes Drive 
Extension to the unofficial trails, and how some know that parked cars there are 
evidence that people have found an interesting place to walk in the woods.  The 
Dry Creek 'car park' could be like that but better designed.    

 
• Some of the participants were also interested in vegetation preservation as a means to 

habitat and wildlife preservation too. 
 

• The low profile boardwalks were favored and the general sentiment was to go with the 
absolute minimal amount of railings. 

 
•  There was some discussion about making sure we graphically include the regional 

connections of the Dry Creek in future presentations. 
 

• Add that the Commission appreciates the work of LHPA and complimented the aesthetic 
ideas of the trail entrance at Perry Creek Road, and looks forward to seeing new ideas 
about the "car park" and refuge.  We should note that there was no neighborhood or 
residents who were not in favor of the Trail Concept.   

 
• Comfortable with your preparing a draft and pursuing the 'month's jump on the process, 

but am open to any Commission member who would like to discuss it further next 
month.  If none do, let's proceed per your speed. 

 
• Participants agreed that it was their desire to make the parking area more than a typical parking lot. 

It should reflect the nature of the project and be a positive amenity on the site.  
 
• Participants agreed that the crossing of Erwin Road would be a key component of the plan. The 

proposed solution is a pedestrian refuge. Participants agreed that if the refuge crossing is selected 
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it should be as aesthetically pleasing as possible. It was also agreed that NCDOT should be 
contacted to see if a pedestrian activated cross walk light might be installed.  

 
• The question of additional clearing along the trail corridor was raised. Staff asked if participants 

felt that the remote nature of the trail might justify longer than usual visual openings for security 
reasons. Participants stated that vegetation preservation should be a higher priority.  

 
• The question of the boardwalk/bridge crossing was discussed. It was agreed that the bridge 

structure must have the smallest possible footprint in the wetland area. It should also avoid any 
know locations of rare plants.  

 
• A commission member asked that the project’s impact on the New Hope Corridor Master Plan be 

emphasized.  
 

• A gree that we should proceed with the draft. 
 
• Comfortable proceeding with preparation of a draft report for Dry Creek . And don't see a 

need to further discuss it at next month's meeting. 
 
 
 
 

Substantive Comments on the Dry Creek Report Draft of November 19, 2007 
 

• Refer to the New Hope Corridor Plan in the introduction and how this corridor fits into 
that plan. 

 
• Explain [flood modeling] in simple language. 

 
• Explain that the trail is designed for bicycles also. 

 
• Add language to emphasize minimizing impact on rare species and wildlife corridors  as 

identified in the Triangle Land Conservancy Report.  Also, to not impact wildlife 
corridors. 

 
• Emphasize connectivity to neighborhoods. 

 
• Recommend specifically saying that plans would be coordinated with the New Hope 

Corridor Open Space Master Plan. 
 

• Provide more context in maps and especially to areas referred to in document 
 

• Clarify commission’s process.  
 

• Include in appendix a complete list of citizen and Commission comments from the public 
forum  

 
• Attach the relevant pages from the Inventory of Natural Areas in the appendix. 
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• Provide further text and map that shows proposed connections on the Durham side, and 
how the Chapel Hill trail fits into the plan.  

 
• Include information about potential a sidewalk on Erwin Road in Phase I, as is referred to 

in CH Greenways Master Plan 
 

• Explain appropriate location of boardwalk and its “ impact to the creek banks and 
wetland areas,” so additional discussion of how it meets the identified goals of 
minimizing impacts would be desirable. 

 
• Add text that the final location and design of the boardwalk in Phase II would be 

determined in the detailed design phase after an environmental assessment.   
 

• Move the parking lot closer to the Erwin Road crossing.  The text should note that the 
illustration is one concept; there could be others that would emerge during detailed 
design. 

 
• Include updates on Duke Power easement arrangements 

 
• Give some explanation of funding for the project, and the sources. 

 
• Label and key maps to page numbers 

 
• Improve the readability of the maps, figures, and labels at the 8 ½ by 11 size format.  

 
• A motion to review by the inter-jurisdictional New Hope Corridor Advisory Committee 

at its meeting on March 13, prior to the Council’s public hearing.   
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