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I. EXECUTIVE SUMMARY/PRO JECT ABSTRACT 

The Cross Creek project consists of 2,090 linear feet of stream restoration located within the 
City of Fayetteville, North Carolina. The site was constructed between March 2004 and 
January 2005. The following report provides the stream restoration information. 

The project consists of portions of two tributaries to the Cape Fear River, Little Cross Creek 
and Cross Creek. Both are located within the city limits of Fayetteville on public lands south 
west of Fayetteville State University's Campus in Cumberland County, North Carolina. The 
watershed area for this project is 25.5 square miles. 

The property is located off of the Martin Luther King Freeway (formerly the C.B.D. Loop), 
between Murchison Road and Bragg Boulevard. Washington Drive and Blue Street, both off 
of Murchison Road, surround the project site. The site can be accessed from either 
Washington Drive or Blue Street. 

The North Carolina Wetlands Restoration Program (NCWRP), in conjunction with the City 
of Fayetteville, North Carolina, identified portions of Cross Creek and Little Cross Creek as 
suitable for stream restoration. Both portions of the identified streams are on property owned 
by the City of Fayetteville. Both creeks had been impacted from development and had lost 
ecological functions related to water quality and biological habitat. The main factors in the 
degradation and impairment of the streams were past straightening of the channels and the 
filling of their floodplains. 

The Priority 2 restoration involved re-establishing the floodplain at a lower elevation, so that 
it can be accessed during storm events above bankfull. The new stream has essentially the 
same profile as the existing stream, but with a bank height ratio of one. The natural meander 
patterns were restored and rock grade control vanes and rootwads were incorporated for 
aquatic habitat enhancement and bed and bank stability. 

Monitoring of the site will consist of evaluating both the morphology and vegetation. 
Morphological stability will be monitored by establishing monumented cross-sections, 

Table I. Project Mitigation Structure and Objectives Table 
Cross Creek Stream Mitigation SiteIProject No. 105 
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Instream 
structures and 
vegetated 
buffers 
Instream 
structures and 
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Project SegmentIReach ID 

Cross Creek 

Little Cross Creek 

Mitigation 
Type 

Restoration 

Restoration 

Approach 

Priority 2 

Priority 2 

Linear 
Footage 

1376 

714 

Stationing 

11+4.00 to 
25+16.58 

10+00 to 
17+13.687 
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evaluating the longitudinal profile, and conducting pebble counts. Surveys will follow the 
methodology contained in the USDA Forest Service manual Stream Channel Reference Sites. 
Vegetation plots will be established to monitor the vegetation. Monitoring will occur after 
the frrst rowing season and continually annually for a period of 5 years. 

11. PROJECT BACKGROUND 

The project consists of portions of two tributaries to the Cape Fear River, Little Cross Creek 
and Cross Creek. Both are located within the city limits of Fayetteville on public lands south 
west of Fayetteville State University's Campus in Cumberland County, North Carolina 
(Figure 1). 

A. General Description of the Watershed 

Cross Creek and its tributary, Little Cross Creek, are located within the Coastal Plain 
Physiographic Province of the Cape Fear River Basin. Portions of the northwestern areas of 
the watershed are located within the Sandhills Physiographic Province. The headwaters of 
Cross Creek originate about 7.5 miles north-northwest of the project area. The headwaters of 
Little Cross Creek originate 6.0 miles north-northeast of the project area. Both streams enter 
the site as third-order streams before joining to form a fourth-order stream. Cross Creek 
(NCDWQ Stream Index Number 18-27-(3)) and Little Cross Creek (1 8-27-4-(2)) both have a 
WS-IV classification, which is assigned to water supplies in moderately to highly developed 
watersheds in North Carolina. Cross Creek and Little Cross Creek account for forty percent 
of Fayetteville's water supply. 

The watershed is approximately 16,300 acres or 25.5 square miles (Figure 2). 
Approximately 15.5 square miles (9,920 acres) drain into Cross Creek and the remaining 
10.0 square miles (6,380 acres) drain into Little Cross Creek. Murchison Road is located 
along the ridgeline separating the two watersheds. 

B. Pre-existing Conditions 

The restoration site is located entirely within a highly developed area of Fayetteville. Land 
immediately adjacent to the restoration site is undeveloped grass covered land slated to be 
included in the future Martin Luther King Jr. Park expansion. There are both water and 
sewer utilities within the project limits. 

Both Cross Creek and Little Cross Creek have been impacted from development and have 
lost ecological functions related to water quality and biological habitat. The main factors in 
the degradation and impairment of the streams are past straightening of the channels and the 
filling of their floodplains. The both reaches with the project limits were classified as G5- 
type channels, with a sinuosity of 1, and entrenchment ratios ranging from 1.25 to 1.9. 
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C. Goals and Objectives 

The Priority 2 restoration involved converting the 2,000 ft impaired channel into a sinuous 
channel that meanders for a total of 2,090 linear feet of stream as measured along the 
centerline. Rock cross-vanes and rootwads were incorporated for aquatic habitat 
enhancement and bed and bank stability. A riparian buffer that varies in width from 10 feet 
to 280 feet was planted with native vegetation and protected by a Conservation Easement. 

The project had the following goals and objectives: 

1. Provide a stable stream channel that neither aggrades nor degrades while maintaining its 
dimension, pattern, and profile with the capacity to transport its watershed's water and 
sediment load. 

2. Provide the stream with a floodplain at the stream's current elevation. 

3. Improve aquatic habitat with the use of natural material stabilization structures such as 
root wads, rock vanes, woody debris, and a riparian buffer. 

4. Provide wildlife habitat and bank stability through the creation of a riparian zone. 
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Table 11. Project Activity and Reporting History 
Cross Creek Stream Mitigation Sitelproject No. 105 

Actual 
Completion 

Date 
October 2002 

2004 
January 2005 

2004 
2004 

January 2005 
July 2006 

NA 
NA 
NA 
NA 
NA 

Activity or Report 
Restoration Plan 
Final Design - 90% 
Construction 
Temporary S&E mix applied to entire project area 
Permanent seed mix applied to entire project area 
Containerized, B&B, and livestake plantings 
Mitigation Plan / As-built (Year 0 Monitoring - baseline) 
Year 1 Monitoring 
Year 2 Monitoring 
Year 3 Monitoring 
Year 4 Monitoring 
Year 5 Monitoring 

Scheduled 
Completion 

2002 
2004 
2004 
2004 
2004 

January 2005 
April 2006 
Fall 2006 
Fall 2007 
Fa11 2008 
Fa11 2009 
Fa11 2010 

Data 
Collection 
Complete 

2002 
NA 

2004 
2004 
2004 

January 2005 
April 2006 

NA 
NA 
NA 
NA 
NA 
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Cross 
Designer POC 

Construction Contractor POC 

Planting Contractor POC 

Seeding Contractor POC 

Seed Mix Sources 

Nursery Stock Suppliers 

Monitoring Pegomem 

Stream Monitoring 
V e g e W n  Monitoring 
Wetland Monaoring 

Table 111. Project Contact Table 
Creek Stream Restoration SiteIProject No. 105 

Earth Tech 
701 Corporate Center Drive 
Suite 475 
Raleigh, NC 27607 
Bill Jenkins PE (919) 854-6200 
Backwater Environmental 
23 12 New Bern Ave. 
Raleigh, NC 27610 
Wes Newel1 (91 9) 23 1-9227 
Carolina Silvics, Inc. 
908 Indian Trail Road 
Edenton, North Carolina 27932 
Mary-Margaret McKimey (252) 482-8491 
Backwater Environmental 
2312 New Bern Ave. 
Raleigh, NC 276 10 
Wes Newell (9 19) 23 1-9227 
Ernst Conservation Seeds 
9006 Mercer Pike 
Meadville, PA 16335 
Stacy Charles (8 14) 336-2404 
Coastal Plain Conservation Nursery (container plants) 
3067 Conners Drive 
Edenton, NC 27932 
Ellen Colodney (252) 482-5707 

Cure Nursery (container plants) 
880 Buteo Road 
Pittsboro NC 273 12 
Jennifer Cure (9 19)-542-6 1 86 

Taylor's Nursety 
3705 New Bern Avenue 
Raleigh, NC 27610 
Richard Taylor (9 19) 23 1 -6 16 1 

Internationul Paper 
55594 Hwy 38 S 
Blenheim, SC 295 16 
Gary Nelson (1 -800-222-1290) 
Earth Tech 
701 Corporation Center Drive, Suite 475 
Raleigh, NC 27607 
Ron Johnson (9 19) 854-62 10 
Ron Johnson 
Ron Johnson 
NA 
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111. PROJECT CONDITION AND MONITORING RESULTS 

A. Vegetation Assessment 

I .  Vegetation Success Criteria 

The final vegetative success criteria will be the survival of 260 5-year old planted trees per 
acre at the end of year 5 of the monitoring period. An interim measure of vegetation planting 
success will be the survival of at least 320 3-year old planted trees per acre at the end of year 
3 of the monitoring period. 

2. Soil Data 

3. Stem Counts 

Table V. Project Soi 
Cross CreeWLittle Cross Creek Stream Mitigation SiteIProject No. 105 

Baseline vegetation plots were established during Year 0 on June 22, 2005 after vegetative 
planting was completed in January 2005. Eight (8) 10m X 10m vegetation survival plots 
were staked out in the floodplain of Cross Creek and Little Cross Creek. Survival of rooted 
vegetation will be evaluated using the eight plots and will continue for at least 5 years to 
determine survival. Stems were flagged and counted in each plot. 

Tree species planted include iron wood (Carpinus caroliniana), redbud (Cercis canadensis), 
persimmon (Diospyros virginiana), green ash (Fraxinus pennsylvanicum), black gum (Nyssa 
sylvatica), swamp cottonwood (Populus heterophylla), laurel oak (Quercus laurifolia), 
overcup oak (Quercus lyrata), willow oak (Quercus phellos), shumard oak (Quercus 
shurnardii), bald cypress (Taxodium distichum), American elm (Ulmus americana). Shrubs 
and livestakes were also planted in the floodplain and concentrated along the tops of the 
bank. Live stake species include silky dogwood (Cornus amomum), arrowwood (Viburnum 
dentatum), elderberry (Sambucus canadensis), and Carolina willow (Salix caroliniana). 
Shrubs include red chokeberry (Aronia arbutifolia), American beautybeny (Callicarpa 
americana), sweet pepperbush (Clethra alnifolia), ti-ti (Cyrilla racemiflora), elderberry 
(Sambucus canadensis), witch-alder (Fothergilla gardenii), gallberry (Ilex coriacea), 
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inkberry (Ilex glabra), wax myrtle (Myrica cerifera), winged sumac (Rhus copallinurn), 
wither-rod (Viburnum nudum), and tag-alder (Alnus serrulata). 

The initial baseline revealed an average of 470 trees per acre across the restoration easement 
area. If shrubs are included in the estimate then the average stem density is increased to 835 
stems per acre. 

4. Vegetation Plot Photos 

Photos of the vegetation plots are located in Appendix A. 
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Cross Sectional Plots and Raw Data Tables 

Longitudinal Plots and Raw Data Tables 
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Stream Photo Station Photos 

Cross-Section 1 (Sta. 1 1+66.3) Facing DS 

Not Available 

Cross-Section 2 (Station 20-tO4.3) Facing DS 

Cross-Section 3 (Station 20+71 .O) Facing D _ 
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Stream Photo Station Photos 

I 
Cross-Section 4 (Station 14+75.1) Facing US 

Cross-Section 5 (Station 15+40.4) Facing US 

Cross-Section 4 (Statlon 14+75.1) Facmg US 

Cross-Section 5 (Station 15+40.4) Facing DS 

Appendix B 1-2 
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PEBBLE COUNT 
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LITTLE CROSS CREEK AS-BUILT SURVEY 

Particle Size Distribution 
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