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Project Description 
This Jones Creek hydrology analysis is intended to make an interim determination of the extent of 
wetland restoration on the Jones Creek Mitigation Site. WK Dickson determined those areas 
meeting the hydrologic design goals, areas that require additional monitoring, areas that have 
failed to meet design goals, and areas of additional restoration beyond the original restoration 
boundary.  This was accomplished through hydrology data analysis and a site evaluation utilizing 
soil borings and visible surface and vegetation characteristics. The wetland restoration boundaries 
presented in this Technical Memorandum conservatively define successful wetland restoration 
areas from areas where success has not yet been determined. The boundaries presented in this 
Technical Memorandum are not intended to represent the final limits of wetland restoration. 
 
Repair and maintenance activities occurred at the site during fall of 2008 and included repair to 
ditch plugs, repair of a level spreader in the wetland restoration area, and subsurface ripping of 
the soil to increase infiltration in the wetland restoration area (approximately 3 acres). The 
disturbed areas were re-seeded and planted to provide stabilization.  This work was designed to 
increase wetland hydroperiods through surface water retention, increased infiltration, and to slow 
run-off. 
 
Past monitoring years’ data and the 2010 through September hydrology data indicate that two 
wetland hydrology monitoring gauges are performing below the hydrologic design goals for the 
project. Specifically a linear portion of the wetland north of Jones Creek appears to suffer from 
subsurface drainage to Jones Creek.  
 
The Jones Creek Restoration site defines wetland hydrologic success as meeting a minimum 7 
percent wetland hydroperiod. A wetland hydroperiod is the number of consecutive days that the 
water table elevation is within 12 inches of the soil surface during the growing season.  The 
growing season was determined from National Weather Service Wetlands Determination Tables 
(WETS) and is 225 days long, beginning on March 24 and ending November 5.  Hydrologic data 
is considered only for normal precipitation conditions throughout the growing season (within the 
30-70 percentiles on the WETS table).  Groundwater monitoring gauges were installed across the 
wetland site to monitor the elevation of groundwater. 
 
Prior to the start of the 2007 growing season, all manual gauges at the restoration site were 
converted to automated gauges. In October 2008 the site was examined to estimate the extent of 
wetland restoration outside the areas specified in the Restoration Plan. Six additional wetland 
areas were found that exhibited wetland hydrology, hydrophytic vegetation and hydric soils.  
These areas were not formally delineated, but were estimated to be 1.32 acres. 

Methodology 

Gauge Data 
Monitoring has been conducted at Jones Creek beginning in 2006 and continuing through 2009 
(in progress).  Hydrology data from 2007 was not used in this analysis due to a severe statewide 
drought with below normal rainfall. To determine areas clearly exhibiting wetland hydrology 
restoration, two techniques were utilized: 1) review and analyze groundwater monitoring gauge 
data that have been collected across the site to develop potential boundaries that define areas 
meeting design goals, and 2) perform a field assessment of each area that has not met design 
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goals to establish a boundary on the ground that reflects the observed site characteristics 
combined with the analyzed gauge data. The boundary determined through this process 
conservatively defines wetland restoration areas from areas where success has not yet been 
determined. The boundary is not intended to represent the final limits of wetland restoration. 
 
The groundwater gauge data was analyzed for all years with normal rainfall by calculating the 
minimum depth to 7 percent hydroperiod for gauges not meeting success criteria and the nearest 
adjacent gauge meeting success, where applicable.  The minimum depth to 7 percent hydroperiod 
is the minimum depth to the water table over any consecutive 16-day period during the growing 
season. The 2008 through 2010 data were used because 2006 started below normal and the site 
was becoming wetter after construction. The 2007 monitoring year was abnormally dry. The 2010 
data is incomplete, but covers the early period of the growing season where success is typically 
observed.  
 
For the gauges that failed to meet the 7 percent wetland hydroperiod within 12 inches of the 
surface a linear hydraulic gradient was developed with an adjacent successful gauge.  For 
example, gauge AW1 had a hydroperiod of 2.6 percent (6 days).  The minimum depth at which 7 
percent was achieved was -25.33 inches from the surface.  Gauge AW2 had a hydroperiod of 27.1 
percent (61 days).  The minimum depth at which 7 percent was achieved was -4.13 inches below 
the ground surface.  A conceptual boundary was established at the point where the hydraulic 
gradient between these two gauges crossed below 12 inches from the surface (Figure 1).   
 
Figure 1.  Diagram of Conceptual Boundary Development 

 
 
During the field assessment, the conceptual boundary was located with a sub-meter GPS receiver 
and refined through soil borings and observation of surface characteristics.  Field indicators 
included primary hydrology indicators (saturation and inundation), hydrophytic vegetation, and 
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low/depressional topography. A boundary line was developed that more accurately defined the 
extent of apparent successful wetland restoration. In areas where no clear boundary is present, the 
original conceptual boundary is used.  The boundary in the field was GPS located for mapping 
and documentation. This was not a wetland delineation and did not include survey or marking the 
boundary with flagging tape. 
 

Wetland Boundary Expansion 
A field evaluation of the wetland boundaries was conducted by following along the restoration 
boundary and systematically evaluating soil and vegetation along and outside of the boundary. 
Location of the boundary was continually verified with GPS location. Prior to restoration the 
hydric soil was delineated and used as a basis for the restoration boundary.  Post restoration some 
of these areas have developed hydric soil characteristics.  Soils along the edges of drained 
wetlands would be the first to begin loosing hydric characteristics, especially where tillage or 
land disturbance have occurred and it is these areas have re-gained hydric characteristics and 
should be considered wetland restoration.   
 
The above methodology was combined with analysis of the 2009 and 2010 growing season 
hydrology data.  A map was developed combining the hydrology analysis, field assessment, and 
GPS points to more accurately define the extent of apparent successful wetland restoration.  

Results and Discussion 
The additional remediation work on the site was performed in late 2008 to repair ditch plugs, halt 
minor erosion, and maintain diffuse surface flow. This additional work resulted in reducing the 
erosion and insured the project functions as designed. This work was not intended to affect AW6 
and no change in performance was observed. The result of the analysis and field assessment for 
Gauge AW6 is briefly described below. The additional Gauge AW17 was installed in 2009.  An 
additional task was undertaken to evaluate hydric conditions outside of the restoration boundary 
and is described below. 

Gauge Data 
Fourteen gauges were initially installed in 2006 and five additional monitoring gauges were 
installed prior to the 2009 growing season to provide additional information on groundwater at 
the site. Of the original 14 gauges 7 were manual wells that were read monthly.  The manual 
gauges have since been replaced with automated gauges that record water depth twice daily.  The 
wetland restoration area is divided by Jones Creek, with twelve gauges (AW1, AW3, AW6, 
AW7, AW8, AW11, AW12, AW13, AW14, AW17, AW18, and AW19) to the north and seven 
gauges (AW2, AW4, AW5, AW9, AW10, AW15, AW16) to the south. To the south of Jones 
Creek is the larger restoration area from which a long narrow strip extends southward along Jones 
Creek (Figure 1). Within this narrow strip are located two gauges that are underperforming 
(AW6 and AW17).  
 
Four of the initial 14 gauges (AW2, AW7, AW8, and AW11) have achieved a minimum 7 
percent hydroperiod in all monitoring years, satisfying success criteria (Table 1).  
Three gauges (AW5, AW12, and AW14) have recorded hydroperiods of at least 5 to 7 percent of 
the growing season in all years with normal rainfall, satisfying jurisdictional criteria.  Two 
gauges, (AW9 and AW10) have recorded hydroperiods of at least 5 to 7 percent of the growing 
season during normal years, but did not achieve at least 5 percent during the dry year, 2007.  

 4



Jones Creek Mitigation Site 
Hydrologic Success Assessment 

Technical Memorandum 
 

October 2010 
 

Three gauges (AW1, AW4, and AW13) have recorded hydroperiods less than 5 to 7 percent 
during the first monitoring year after construction.  The gauges have recorded increasing 
hydroperiod length during the following years, achieving 5 to 7 percent during 2007 and greater 
than 7 percent the last three years recorded. One gauge (AW 3) recorded less than 5 percent the 
first two monitoring years, but has recorded greater than 7 percent during 2009 and 2009, and 
greater than 6 percent in2010. . One gauge, AW6, has not achieved a consistent 5 percent 
hydroperiod during any of the four monitoring years.  Gauge AW17 is close to this gauge and has 
not achieved a consistent 5 percent during either of the two monitoring years. These gauges are 
located on a narrow band extending south from the main restoration and parallel the east side of 
Jones Creek (Figure 2). In 2009 AW15, AW16, AW18, AW 19 recorded hydroperiods greater 
than 12 percent.  In 2010 AW15 recorded hydroperiods greater of 8 percent and AW16, AW18, 
AW 19 recorded hydroperiods of 5 percent or greater.  
 

Table 1. Growing Seasons Meeting Hydrologic Goals 
Percent of Growing Season 

Meeting Criteria 
Monitoring Year Gauge 

2006 2007 2008 20091 2010 Successful Years /Years 
Monitored 

Max Consecutive Wetland Hydroperiod (Percent of Growing Season) 
AW1 4 6 14 16 8 3 of 5 
AW2 8 7 14 16 9 5 of 5 
AW3 4 4 7 16 6 2 of 5 
AW4 4 7 25 21 9 4 of 5 
AW5 8 6 24 15 6 3 of 5 
AW6 1 1 3 2 1 0 of 5 
AW7 8 15 38 37 13 5 of 5 
AW8 18 16 27 19 11 5 of 5 
AW9 (MW1) 5 1 6 12 5 1 of 5 
AW10 (MW4) 5 4 12 15 9 3 of 5 
AW11 (MW2) 13 17 27 19 13 5 of 5 
AW12 (MW5) 6 14 14 16 7 4 of 5 
AW13 (MW3) 4 5 14 17 9 3 of 5 
AW14 (MW6) 5 7 10 14 6 3 of 5 
AW15 N/A2 N/A2 N/A2 14 8 2 of 2 
AW16 N/A2 N/A2 N/A2 12 5 1 of 2 
AW17 N/A2 N/A2 N/A2 1 1 0 of 2 
AW18 N/A2 N/A2 N/A2 14 6 1 of 2 
AW19 N/A2 N/A2 N/A2 15 5 1 of 2 
Reference Gauges 
RAW1 0 8 15 15 10 4 of 5 
RAW2 N/A3 N/A3 22 23 10 3 of 5 
RAW3 4 N/A3 22 27 11 3 of 5 
 Less than 5%  5% to 7%  7% and Greater 

1 Data for 2009 through April 
2 Gauge not installed 
3 Gauge technical failure 
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For the gauges AW6 and AW17 that failed to meet the 7 percent wetland hydroperiod within 12 
inches of the surface, a linear hydraulic gradient was developed with an adjacent successful gauge 
(AW11).  For the successful AW11, the minimum depth at which 7 percent hydroperiod was 
achieved ranged from -0.77 to 3.35 inches from the surface (Table 2). For gauges AW6 and 
AW17, the minimum depth at which 7 percent hydroperiod was achieved ranged from -21.56 to 
26.11 inches and from -20.86 to 25.16 inches from the surface.  
 
Table 2.  Depth to hydrologic success 

Gauge 2008 2009 2010* 
AW6 24.73 -21.56 -26.11 
AW11 -0.77 -1.25 -3.35 
AW17** NA -20.86 -25.16 

*data through September 
**gauge installed in 2009 
 
In 2008 12 of 14 gauges recorded successful hydroperiods. In the 2009 growing season, 17 of 19 
gauges recorded successful hydroperiods. Through September 2010, 10 of 19 gauges recorded 
successful hydroperiods. In 2010, only two gauges recorded less than 5 percent hydroperiod. The 
rainfall for 2010 appears to be below average, as discussed below.  
 

Rainfall Data 
Annual rainfall during the growing season from 2006 through 2009 has been within the annual 
normal rainfall amounts except for 2007, which was abnormally dry and most of the state was in 
a severe drought (Figure 3 and Table 3). The hydroperiod was derived from data recorded during 
the early part of the growing season and not during the large rain events recorded in August. 
Rainfall data throughout the monitoring period has exhibited normal to dryer than normal years. 
Fifty percent of the gauges did not meet the success criteria during 2007.  Therefore, the 2007 
results are not included in this analysis. During the first year after construction, 2006, many 
gauges underperformed as the site became saturated and the rainfall for February through April in 
2006 was below normal. Despite the drought conditions in 2007, many gauges appeared to 
maintain similar hydrologic success or in some cases, increased hydroperiods as the site become 
saturated.  The rainfall for 2010 through September indicates a below average rainfall year and 
possibly below normal.  
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Figure 3.  Five-Year Monthly Precipitation for Jones Creek Restoration Site 
Annual Monthly Precipitation for Jones Creek Site
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Table 3.  Five-Year Monthly Precipitation for Jones Creek Restoration Site 

Normal Limits 
Month Average 30 

Percent 
70 

Percent 

Wadesboro 
Precipitation 

2006 

Wadesboro 
Precipitation 

2007 

Wadesboro 
Precipitation 

2008 

Wadesboro 
Precipitation 

2009 

Wadesboro 
Precipitation 

2010* 

January 4.66 3.31 5.78 3.04 2.75 2.60 1.93 4.23 

February 3.56 2.18 4.37 1.94 4.58 3.50 4.88 4.21 

March 4.61 3.28 5.58 0.94 3.25 3.92 5.82 3.51 

April 2.94 1.54 3.78 1.73 3.67 3.96 2.52 0.76 

May  3.44 2.18 3.93 2.44 2.52 1.60 5.48 3.65 

June 4.56 2.74 5.84 10.01 4.54 2.14 2.33 1.66 

July  5.26 3.26 6.06 5.97 2.99 6.70 3.26 4.04 

August 4.41 2.67 5.36 3.29 1.59 10.22 3.65 3.66 

September 4.25 2.15 5.87 2.87 1.84 7.42 0.67 5.88 

October 3.66 1.85 4.87 4.39 3.85 2.49 2.68  

November 3.10 2.14 3.86 9.18 0.26 3.14 8.60  

December 3.28 2.16 3.83 3.46 4.93 3.72 6.94  

Annual  43.21 50.80      

Total 47.73   49.26 36.77 51.41 48.76 31.60 

* Data through September 

Rainfall Within Normal Limits Rainfall Below Normal Limits Rainfall Above Normal Limits 
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Field Assessment  
The gauge AW6 and AW17has not achieved success in any of the past monitoring years. Gauge 
AW6 and AW17 are located in a narrow band of restoration that extends from the larger area of 
restoration southwest to and along Jones Creek. The topography in this area is a long narrow 
shallow depression extending southwest away from the main restoration area. Soils adjacent to 
these gauges are typical alluvial soils having multiple depositional layers of different textures. 
The surface layers are silt loam or sandy loam over sandy clay loams or sandy clay with a deeper 
layer of loamy sand. Because of the highly permeable sandy textured soil and the proximity to the 
channel of Jones Creek, this area likely drains more rapidly, preventing long-term saturated soils.  
 
The closest successful gauge is AW11 that met the success criteria. At the conceptual boundary, a 
topographic and vegetative break was observed. Despite the depressional topography and 
vegetative change, the soils in this area do not exhibit strong hydric characteristics. A restoration 
boundary was found where this narrow band joins the larger wetland boundary. This area is 
nearly level with shallow swales and hummocks. There is evidence of surface ponding and water 
stained leaves throughout the surrounding area.  Soils (Boring JX 8) within this refined boundary 
are hydric. The typical profile has a surface that is brown (10YR 4/4) clay loam having mottles 
(7.5YR 3/4) and is underlain by grey (10YR 4/2) sandy clay loam. Hydrophytic vegetation 
includes common rush (Juncus effusus), slimpod rush (Juncus diffusissimus), Canadian rush 
(Juncus Canadensis), herbwilliam (Ptilimnium capillaceum), broadleaf cattail (Typha latifolia), 
and spikerush (Eleocharis sp.). A field boundary was determined primarily utilizing hydric soil 
indicators, topography, and vegetation and mapped with sub-meter GPS. 

Additional Wetland Restoration 
Non-wetland restoration or enhancement inclusions in the conservation easement were also 
evaluated. To the north of Jones Creek, seven additional areas along the restoration boundary 
were identified as well as one area located within the restored wetland (Figure 3). Most of these 
areas are clearly within shallow depressional features similar to the adjacent restored wetland.   
 
To the south of Jones Creek, two small areas were identified. To the north of Jones Creek, six 
areas were identified, including one area within the restoration boundary. Most areas exhibit 
evidence of ponding and water stained leaves are present. The vegetation is predominantly 
hydrophytic and includes most species identified previously. Many of the soils have hydric 
indicators within five to eight inches. The typical sandy textured surface is dark grayish brown 
(10YR 4/2) with many strong brown redoxomorphic concentration mottles.  Black mottles of 
manganese concretions and nodules were also commonly observed. A field boundary for each 
area was determined primarily utilizing hydric soil indicators, topography, and vegetation.  Each 
area was delineated using flagging and mapped with sub-meter GPS.   
 
These areas of additional restoration were not included in the pre-construction hydric soil 
delineation likely due to the loss of hydric indicators from artificial drainage such as 
redoxomorphic mottles.  Small areas along the outside of drained wetlands would be the first to 
begin loosing hydric indicators. Following restoration the soils have regained hydric indicators 
and should be considered restoration. Most of these additional restoration areas are in low 
topographic positions or depressions. 
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Restoration Summary 
The results of the Jones Creek Hydrology analysis divide the restoration into two categories 
(Table 4). The first category is 24.7 acres (95 percent of the total) that have demonstrated full 
restoration to wetland conditions.  The second category is 1.4 acres (5 percent of the total) that 
have not demonstrated full restoration to wetland conditions is not successful. Figure 5 and 
Figure 5 illustrate these findings. 
 
Table 5.  Jones Creek Wetland Restoration Summary 

Total Potential 
Wetland Restoration 

Acres 

Fully Successful 
Wetland Restoration 

Acres 

Unsuccessful 
Wetland 

Restoration Acres

Additional Wetland 
Restoration Acres (within 

conservation easement) 
26.1 24.7 1.4 2.1 

 
Potential additional wetland restoration or enhancement inclusions in the conservation easement 
were also evaluated. There are 2.1 acres of potential additional restoration located within the 
conservation easement and are outside of the original wetland restoration boundary.   
 
 
 




