






















































Meadowbranch Swamp Wetland Restoration• USGS HUC 03040203 
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Exhibit Table 1. Project Restoration Structure and Objectives 
Meadowbranch Swamp 

Site area adjacent to the existing canal access road 
Restoration

Area
Restoration

Type
Designed Linear 

Footage or 
Acreage

Comment

Former Logging 
Road Wetland Restoration 0.82 acres 

The former logging road is preventing 
surface flow from being distributed across 
the site evenly.  Removal of the logging 
road will restore surface flow pattern to a 
more natural hydrologic regime.  Currently 
the former logging road is creating an 
impoundment.

Privet Areas Wetland 
Enhancement 1.8 acres 

Privet in these areas will be removed and 
treated, and subsequently planted with the 
appropriate vegetation. 

Remaining site area 
containing disturbed 
surface flow regime 

Wetland 
Enhancement 27.0 acres 

Although the canal access road will remain 
outside of the primary site area, low areas 
will be integrated into the access road that 
will allow flood waters to enter the site 
while also allowing surface water to exit the 
site.

Site area upstream of the canal access road

Privet Areas Wetland 
Enhancement 3.4 acres 

Privet in these areas will be removed and 
treated, and subsequently planted with the 
appropriate vegetation. 

Remaining site area Wetland 
Preservation 14.5 acres Preservation is planned for the remaining 

portion of the site.  
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Exhibit Table 2. Drainage Areas 
Meadowbranch Swamp 

Area Drainage Area (sq. mi.) 

Project Site 34.4 

Reference Site 34.2 

Lumber River at Confluence of Saddletree Swamp 714 

Small drainage way that enters project site on left bank 0.10 

Exhibit Table 3. Land Use of Watershed 
Meadowbranch Swamp 

Landuse Square Miles Percentage 

Forest / Swamps / Wooded 11.64 33.9% 

Developed (Low & High Intensity) 1.81 5.3% 

Open / Cultivated 20.94 60.8% 



Exhibit Table 4. Groundwater Monitoring Summary
Depth to Water from Ground Surface

Meadowbranch Swamp

Well Cross Section Cross Section 1   Cross Section 3    Cross Section 4 Cross Section 5
MW 1 MW 2 MW 3 REF MW 4 MW 5 MW 6 MW 7 MW 8 MW 9 MW10

High. -4.0 -41.8 -6.4 no data -21.4 -2.4 -19.9 -8.0 -21.4 no data -41.8
Avg. -10.5 -41.8 -11.4 no data -21.5 -5.9 -20.6 11.7 -21.4 no data -41.8
Low. -16.8 -41.8 -20.4 no data -21.6 -13.4 -21.6 -21.3 -21.5 no data -41.8
High. 3.3 2.5 3.1 3.0 3.2 2.9 4.1 3.0 -10.3 2.5 4.9
Avg. -5.6 -12.5 -3.1 -15.7 -12.4 -2.6 -3.1 -3.1 -10.3 -13.6 -26.4
Low. -17.2 -41.7 -16.2 -41.4 -21.4 -14.0 21.6 -21.6 -21.5 -21.4 -41.8
High. 2.4 2.8 2.2 3.3 2.8 2.9 4.4 -0.5 -0.5 -3.6 -4.5
Avg. -6.1 -4.6 0.7 -5.3 -6.5 1.7 3.4 -2.9 -11.1 -5.3 -30.8
Low. -12.0 -9.0 0.4 -14.7 -14.4 0.0 3.0 -3.5 -13.3 -6.3 -41.6
High. -1.1 2.8 1.2 4.7 -1.5 3.5 4.6 -0.8 -10.3 -3.9 -11.6
Avg. -5.2 -4.7 0.7 2.0 -5.0 3.2 3.5 -2.8 -2.8 -4.8 -30.5
Low. -7.6 -8.7 0.4 -6.3 -7.7 2.8 2.7 -3.4 -12.7 -5.3 -40.8
High. -2.0 1.7 1.1 2.6 -0.2 3.6 3.3 -1.4 -10.6 -3.7 -18.5
Avg. -7.4 -7.1 0.6 -5.8 -7.7 3.5 2.8 -2.9 -12.3 -5.1 -37.2
Low. -11.1 -9.3 0.4 -13.5 -11.3 3.4 2.6 -3.4 -12.9 -6.0 -41.5
High. -2.6 -4.2 1.2 5.0 -4.1 3.8 3.6 -0.7 -10.8 -3.9 -30.0
Avg. -9.5 -8.1 0.7 -7.3 3.7 3.7 2.7 -2.9 -12.9 -6.4 -39.4
Low. -13.0 -14.8 0.6 -41.4 -12.6 3.5 2.5 -3.3 -14.4 -12.9 -41.7

  Monitoring well locations are provided on Figure 2.
  Indicates groundwater is within 12 inches of ground surface.

Cross Section 2

Mar 07

Feb 07

Jan 07

Dec 06

Nov 06

Oct 06



Meadowbranch Swamp Wetland Restoration,  USGS HUC 03040203
Restoration Plan, Robeson County, North Carolina, May 2007

Rain Gauge Average Rainfall
Nov 06 7.1 in 0.058

Dec 06 3.9 in 0.031

Jan 07 3 in 0.023

Feb 07 2 in 0.017

Mar 07 1.7 in 0.01

Meadowbranch Swamp
Exhibit Table 5. Rain Gauge Summary
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Table 6: Designed Vegetative Communities (by Zone) 
Meadowbranch Swamp 

Cypress-Gum Swamp 
Target Species Common Name Growth Habit Propagation Method Plant Spacing 
Taxodium distichum Bald Cypress Tree Bare Root 8x8 
Betula nigra River Birch Tree Bare Root 8x8 

Coastal Plain Bottomland Hardwood 
Target Species Common Name Growth Habit Propagation Method Plant Spacing 
Quercus laurifolia Laurel Oak Tree Bare Root 8x8 
Quercus nigra Water Oak Tree Bare Root 8x8 
Quercus phellos Willow Oak Tree Bare Root 8x8 
Betula nigra River Birch Tree Bare Root 8x8 
Fraxinus pennsylvanica Green Ash Tree Bare Root 8x8 

Exhibit Table 7. Proposed Project Goals 
Meadowbranch Swamp 

Restoration Type Acres 

Wetland Restoration 0.8 

Wetland Enhancement 32.1 

Wetland Preservation 17.9 
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Well Cross-Section 1 Groundwater Elevations and Rainfall Data
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Well Cross-Section 2 Groundwater Elevations and Rainfall Data
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Well Cross-Section 3 Groundwater Elevations and Rainfall Data
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Well Cross-Section 4 Groundwater Elevations and Rainfall Data
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Well Cross-Section 5 Groundwater Elevations and Rainfall Data
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Reference Sites Groundwater Elevations and Rainfall Data
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Hydrologic Analysis – December 2006 
Meadowbranch Swamp Wetland Restoration Project 

A. Introduction 

The Meadowbranch Swamp Wetland Restoration project will restore portions of the project area by 
allowing flood waters to inundate the site.  Flood waters will enter the site through several low areas 
at specific target elevations.  A hydrologic analysis was performed to determine the optimal 
elevation to allow waters into the site.  Data used in the analysis included historical gauge and 
rainfall data and to a lesser extent on-site data.  The core of the analysis involved determining the 
frequency at which specific site elevations had flooded in the past.  This was accomplished by 
selecting a range of whole foot elevations at the site and then examining the flood frequency 
associated with each.   

B.  Project Area  

The Meadowbranch Swamp watershed is approximately 32 square miles.  The land use is 
approximately 45% forest, 45% grassland, and 10% impermeable surfaces.  The watershed has a 
calculated time of concentration of 8.5 hours.  The Lumber River watershed 2 miles downstream of 
the site has a drainage area of 715 square miles, and the land use is very similar to the watershed of 
Meadowbranch Swamp, about 45% forest, 45% grassland, and 10% impermeable.  The Lumber 
River watershed has a calculated time of concentration of 32 hours.  The Lumber River watershed is 
22 times larger than that of the Meadowbranch Swamp.  Large rain events have a much greater 
impact on the Lumber River water surface elevation than they do on Meadow Branch swamp due to 
the larger drainage area.  Based on site data and gauge information, backwater from the Lumber 
River directly affects water elevations at the site.  The differences in watershed size and rainfall 
variability allow flood events to be caused by rainfall within the Meadowbranch Swamp watershed 
as well as long duration backwater conditions associated with the Lumber River. 

C.  Available Data 

Rainfall data and river height data were used in this analysis.  River height data is available and is 
recorded at a USGS gauge in Lumberton where the Lumber River passes under 5th Street.
Measurements are taken hourly, the minimum, maximum, and daily average, are recorded and 
placed on the USGS website; the data is available to download.  Water surface elevation 
measurements were taken on-site, and were used to find the correlation between the water surface 
elevation on-site, and the water surface elevation of the Lumber River.  Daily rain gauge data over 
the last 6 years was obtained from 7 rain gauges spread throughout the watershed of the Lumber 
River.
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D.  Data Analysis 

Historical water surface elevation data for Meadowbranch Swamp is extremely limited.  On-site 
elevation data collected by NSE only includes the months of November and December; therefore, a 
method was developed to use historical data from a nearby gauge on the Lumber River.  At the 
south end of the site, a culvert allows Meadowbranch to flow under Carthage Road.  This culvert 
was surveyed and the elevation at the top of the culvert was found to be 118.39 ft.

To determine the historical behavior of Meadowbranch Swamp, measurements were made from this 
known elevation to the surface of the water on each site visit made by Natural Systems Engineering 
(NSE).  These elevations were then compared to elevations of the Lumber River approximately two 
(2) miles down stream at USGS gauge 02134170. Each time a measurement was taken on-site, it 
was compared to the elevation of the Lumber River on the same day (see Figure 1).  The data 
contained in Figure 2 was obtained after the placement of a stream gauge on site and verifies the 
data that was collected manually. 

The reported elevation of the USGS gauge was not surveyed but was selected from a topographic 
map.  The selected elevation was 110 ft and is merely used for comparison purposes with the 
analysis.  The measurements taken on site correlate very closely with the elevations of the Lumber 
River.  Each elevation measured onsite was 9.25 feet lower than the corresponding Lumber River 
gauge for that day, plus or minus a maximum error of 0.62 ft, as illustrated by the Figure 1.  The 
Lumber River has a much larger watershed than Meadowbranch, and because the site is just above 
the confluence of the two bodies of water, it has been concluded that this direct relationship in 
elevation change is the result of a backwater affect caused by the Lumber River on Meadowbranch 
Swamp.  Using the data shown in Figure 1, it can be assumed that subtracting 9.25 ft. from the 
Lumber River gauge is an acceptable estimate of historical Meadowbranch Swamp water surface 
elevations.

Figure 1
Saddletree Swamp vs Lumber River
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Analysis Methods 

1.  Primary Method - Determine flood frequency by direct measurement of on-site flood 
elevations by correlating site data to nearby USGS gauge data. 

2.  Secondary Methods – A secondary analysis approach involved comparing total storm 
event precipitation depth and return period with the corresponding rise in river elevation.
Another approach was to determine flood frequency using a Log-Pearson analysis. 

Primary Method 

Using the correlation between the site elevations and the USGS Lumber River gauge it was possible 
to directly examine the frequency of flood events at the site.  This was accomplished by counting 
the number of times certain benchmark elevations were reached, within the six year span of time.  
Cross section profiles perpendicular to Meadowbranch Swamp have been surveyed throughout the 
site. Available onsite storage volume can be calculated using cross sectional profiles and a 
maximum elevation.  An elevation, and corresponding storage volume which will supply the 
remaining necessary water to support wetland hydrology, will then be selected. Flood frequency to 
whole foot benchmarks can be seen in Table 1.

Figure 2
Saddletree Swamp vs Lumber River
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Table 1.  Project Site Flooding Frequency 

       
Average Number of Occurrences Flooding Frequency 

Per elevation-Since July 2000 

7/00 2001 2002 2003 2004 2005 2006 
Flooded site 

elevation
(ft) 

Total 
Number of 

Occurrences 

Avg. / 
yr.

8 12 13 20 16 15 16 109 95 16 
7 7 11 20 13 12 11 110 80 13 
5 6 7 20 12 8 7 111 65 11 
4 3 3 20 9 6 6 112 51 9 
2 - - 16 5 3 3 113 28 5 
1 - - 9 4 - 2 114 16 3 
1 - - 4 3 - 2 115 10 2 
- - - 1 2 - 1 116 4 1 
- - - - 1 - - 117 1 0 
- - - - 1 - - 118 1 0 
- - - - 1 - - 119 1 0 

Secondary Methods 

Another approach involved comparing total storm event precipitation depth return and return period 
and the corresponding rise in river elevation.  Due to the backwater effects of the Lumber River, the 
entire 715 square mile Lumber River Basin had to be analyzed.  The first step was to collect rainfall 
data.  Daily rainfall quantities from seven rain gauges across the watershed were obtained from the 
State Climate Office.  To calculate the weighted rainfall average for the Lumber River watershed, 
Thiessen’s Method was used.  To use Thiessen’s method, the watershed must be divided into 
polygons.  There is one polygon for each rain gauge.  A weighted rainfall average can then be 
calculated using the area of these polygons, and the rainfall amounts from each rain gauge.  The 
Thiessen average rainfall will be referred to simply as the “average rainfall” in this document.  
Average rainfall for the watershed was then compared to the estimated water surface elevation of 
Meadowbranch Swamp.  For each rain event that resulted in a water surface elevation increase, the 
total rainfall, initial elevation and final elevation was recorded.  Over six years, this generated 95 
rain events, each of which resulted in a water surface elevation change.  Initial elevation is recorded 
to correlate an elevation change with rainfall amounts.  Rain events resulting in roughly the same 
elevation change and starting at approximately the same elevation were selected and compared, to 
find average rainfall values.

Further analysis was pursued, but site conditions and the available data made them invalid.  The 
time period over which the Lumber River reacted to rain events was observed.  For some events this 
time interval was over one week.  This revealed that the time of concentration, which was 
calculated as 32 hours, was not accurate.  This is because the watershed is very flat, and contains 
numerous wetlands, providing a high water storage capacity. These wetlands absorb storm events 
and release them over a greater period of time than the calculated time of concentration would 
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suggest.  This causes the water levels to continue to rise sometimes over a week.  If the time of 
concentration had been accurate, and the Lumber River had reacted in a clear and well defined 
manner to the rain events, elevation changes could have been linked directly to rainfall amounts.  
Twenty-four hour rain events could have then been compared to the return periods that they are 
known to have in this region.  The return periods would have verified the frequency of the high flow 
events, but because of the large amount of wetlands present in the watershed, the exact reaction of 
the water surface elevation to the rainfall could not be identified. Another approach was to 
determine flood frequency using the Log-Pearson analysis. The flood frequency was calculated, this 
method is only accurate when used with 10 or more years of data, and because only six years of 
data was available, this calculation can not be made with acceptable accuracy.  The average 
recurrence interval of all the high flow events recorded suggests the return intervals are inaccurate; 
because the Log-Pearson method is not being applied as it was designed, it can not be expected to 
give accurate results.  Based on the challenges associated with the secondary methods, the results 
were limited to those produced from the primary method. 

E. Results & Conclusion 

The analysis shows how often the site floods to target elevations, measured in whole feet over the 
last six years.  Over the last 6 years, Meadowbranch Swamp has flooded to an elevation of 114 ft. 
three times per year, on average.  Elevations of 115 ft. and 116 ft. were flooded two times and one 
time, respectively. 














































































