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SUMMARY

The following report summarizes the monitoring activities that have occurred in
the past year at the Ballance Farm Mitigation Site. The site must demonstrate
both hydrologic and vegetation success for a minimum of five years or until the
site is deemed successful.

The Ballance Farm site contained twenty-eight groundwater-monitoring gauges
and twelve surface gauges. The original seventeen gauges were placed
subsequent to the site construction. The site was extremely wet and the gauges
were installed in the drier, and therefore higher locations across the site.
NCDOT installed an additional eleven groundwater gauges across the site at
elevation-representative locations.

Success criteria are based on federal guidelines for wetland mitigation (as well
as a comparison to the hydrology of an undisturbed coastal marsh reference
ecosystem located along Tull Creek and an undisturbed forested wetland
reference ecosystem referred to as the Richard’s property). These guidelines
stipulate criteria for both hydrologic conditions and vegetation survival. Gauges
were not installed on the Richard’s property for the first two years of monitoring.

An onsite agency meeting was held in August 2004 to discuss the hydrologic
success for the bottomland hardwood portion of the site. At that time, it was
agreed that the site had five years of successful hydrology data, therefore all
twenty-eight groundwater gauges were removed in August 2004. The surface
water gauges located in the existing and created coastal marshes exhibited
occasional inundation during the growing season.

There were twenty-one tree-planting plots (50’ x 50’) established within the 223
acres planted in trees on the site. 500 random plots were also established within
the 48 acres of marsh grass planting. The bottomland hardwood area has been
closed out and deemed a success, therefore, no monitoring was completed this
year. For the marsh area, the percent frequency of target species is 87.3%,
while the scale value is 3.9 for year 5. The site appears to be functioning as a
brackish water marsh system.

NCDOT has discontinued hydrology monitoring (groundwater) and proposes to
discontinue hydrology (surface) and marsh vegetation monitoring on the Ballance
Farm Mitigation Site.



1.0 INTRODUCTION
1.1  Project Description

The Ballance Farm Mitigation Site is located in Currituck County (Figure 1). The
property was originally a 469-acre site from which NCDOT purchased 430 acres.
The mitigation site consisted of 297 acres of agricultural fields, 50 acres of tidal
freshwater marsh, 51 acres of forested wetland, 5.3 acres of forested uplands,
and 26 acres of roads and ditches. It was designed to mitigate for the widening
of NC 168 (TIP Project R-2228); the project includes the creation of coastal
marsh wetland and the preservation of forested wetlands and forested upland
areas. According to the Ballance Farm Mitigation Plan, implementation of the
site was to provide 61 acres of marsh creation, 236 acres of forested wetland
restoration, 51 acres of forested wetland preservation, 50 acres of coastal marsh
preservation, and 5.3 acres of upland habitat preservation. However, based on
GPS data and ground observation, approximately 13 acres of the marsh creation
area (zone C1) appears to have been graded incorrectly. NCDOT obtained
controlled aerial photography of the mitigation site to determine the as-built
condition of the site.

The Final Mitigation Plan for this site was issued on April 1, 1996. Initial
construction was completed in late 1998. The site was planted and monitoring
gauges were installed in early 1999.

1.2  Purpose

In order to demonstrate successful mitigation, hydrologic and vegetative
monitoring must be conducted for a minimum of five consecutive years. Success
criteria are based on federal guidelines for wetland mitigation (as well as a
comparison to the hydrology of an undisturbed coastal marsh reference
ecosystem and an undisturbed-forested wetland reference ecosystem). These
guidelines stipulate criteria for both hydrologic conditions and vegetation survival.
The following report details the results of vegetative monitoring during the 2004-
year and includes a brief description of surface water conditions on the Ballance
Farm Mitigation Site.
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1.3 Project History

Fall 1998

Spring 1999
March-November 1999
November 1999
March-November 2000
March 2000

June 2000

October 2000
October-November 2000
March-November 2001
July 2001

July 2001
October-November 2002
July 2002

July 2002
October-November 2003
October 2003

October 2003

August 2004

August 2004

October 2004

Site Constructed

Site Planted

Hydrology Monitoring (YEAR 1)
Vegetation Monitoring (YEAR 1)
Hydrology Monitoring (YEAR 2)

Hardwood Herbicide Treatment

Marsh Re-planted

Hardwood Vegetation Monitoring (YEAR 2)
Marsh Vegetation Monitoring (YEAR 1)
Hydrology Monitoring (YEAR 3)

Hardwood Vegetation Monitoring (YEAR 3)
Marsh Vegetation Monitoring (YEAR 2)
Hydrology Monitoring (YEAR 4)

Hardwood Vegetation Monitoring (YEAR 4)
Marsh Vegetation Monitoring (YEAR 3)
Hydrology Monitoring (YEAR 5)

Hardwood Vegetation Monitoring (YEAR 5)
Marsh Vegetation Monitoring (YEAR 4)
Hydrology Monitoring Discontinued

On Site Agency Meeting

Marsh Vegetation Monitoring (YEAR 5)



2.0 HYDROLOGY
2.1  Success Criteria

In accordance with federal guidelines for wetland mitigation, the success criteria
for hydrology state that the area must be inundated or saturated (within 12” of the
surface) by surface or groundwater for at least a consecutive 12.5% of the
growing season. Areas inundated or saturated for less than 5% of the growing
season are always classified as non-wetlands. Areas inundated or saturated
between 5% - 12.5% of the growing season can be classified as wetlands
depending upon factors such as the presence of wetland vegetation and hydric
solils.

The growing season in Currituck County begins March 20 and ends November
13. These dates correspond to a 50% probability that temperatures will drop to
28°F or lower after March 20 and before November 13.! The growing season is
239 days; therefore, optimum hydrology requires 12.5% of this season, or at
least 30 consecutive days. Local climate must also represent average conditions
for the area.

Based on the Ballance Farm Mitigation Plan, hydrologic success of the created
coastal marsh is dependent on the groundwater levels occurring at depths
concluded in the water budget analysis and similar to those in the adjoining
reference coastal marsh. Success will also be determined by comparison of
hydrology with the reference coastal marsh.

Based on coordination with the Corps of Engineers following the completion of
the Ballance Farm Mitigation Plan, the restored forested wetland would be
considered successful if hydrology onsite is consistent with the reference
ecosystem referred to as the Richards’ property. The plan also states that
hydrologic success of the restored-forested wetland is dependent on the
groundwater levels occurring at depths included in the water budget analysis.

2.2  Hydrologic Description

In early 1999, seventeen monitoring gauges, one rain gauge, and fourteen
surface water gauges were installed. In early 2000, eleven additional
groundwater-monitoring gauges were installed, and seven surface water gauges
were either removed or relocated to more adequately monitor the marsh area.
There are twelve surface water gauges onsite (Figure 2). The surface gauges
record daily readings of surface water depth. All twenty-eight of the groundwater
gauges were removed in August 2004.

! Natural Resources Conservation Service, Soil Survey of Currituck County, North Carolina, p.71.
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The Ballance Farm site involved the construction and planting of a tidal marsh
system by grading the site to match the topography of the existing system
located along Tull Creek and by constructing large channels connecting Roland
Creek, Tull Creek, and a tributary to Tull Creek. This connectivity will allow for
tidal flushing of the constructed coastal marsh. This work created a 400-foot
wide band of coastal marsh area that resulted in approximately 61 acres of
coastal marsh created. In the existing agricultural fields, the field crowns were
graded down, the field ditches were filled and plugged, and this area was planted
resulting in the restoration of approximately 236 acres of forested wetlands.

2.3  Results of Hydrologic Monitoring
Hydrology monitoring was discontinued during 2004. No data or results

pertaining to the groundwater monitoring on the site in 2004 are reported in this
document. Table 1 provides a summary of hydrology monitoring results for the

period spanning 1999 — 2003 (Years 1 -5).

Table 1. Hydrologic Monitoring Results (1999- 2003)

M%‘;LOJL”Q 1999 Results | 2000 Results | 2900 [ (2992 | 2098
BF-1 27.9 93.7 18.8 32.2 37.7
BF-2 14.6 32.6 11.7 25.5 22.6
BF-3 25 9.6 8.8 17.9 23.0
BF-4 31.0 94.6 67 40.2 100
BF-5 6.7 10 13.4 24.7 22.6
BF-6 6.7 17.2 33.9 255 20.1
BF-7 2.9 9.2 2.1 24.7 23.4
BF-8 16.3 22.2 14.6 24.3 23.4
BF-9 4.2 9.6 27.6 23.9 18.0
BF-10 25 0 0 15.9 45.2
BF-11 25 9.6 5.9 25.1 44.4
BF-12 13 10 4.6 10 22.6
BF-13 4.6 30.2 36.4 27.2 43.9
BF-14 8.0 30.2 29.7 29.7 52.3
BF-15 71 100 49.3 31.4 100
BF-16 0 17.2 0 13 2.9
BF-17 13.9 32.6 17.6 26 24.3




BF-18 Not Installed 21.3 5.9 32.6 100
BF-19 Not Installed 33.9 2.5 13.8 23.8
BF-20 Not Installed 34.3 31.8 28.5 45.6
BF-21 Not Installed 17.2 30.1 28 46.4
BF-22 Not Installed 32.6 35.9 27.2 61.9
BF-23 Not Installed Battery 36 32.2 100
Problems
BF-24 Not Installed 35.6 36.4 30.1 47.3
BF-25 Not Installed 32.2 23 28 52.3
BF-26 Not Installed 96.2 98.7 100 76.6
BF-27 Not Installed 32.6 34.4 28.9 46.4
BF-28 Not Installed 36.8 31.8 30.1 52.3
BF-REF1 Not Installed Not Installed Not Installed 100 100
BF-REF 2 Not Installed Not Installed Not Installed 100 100
BF-REF 3 Not Installed Not Installed Not Installed 100 100
Average to Average to
9 Average Below Average Average
Below Average . . .
: Rainfall Average Rainfall Rainfall
Rainfall .
Rainfall

Table 1 represents hydrologic data in percentages from previous years (1999-
2003). The 2004 monitoring year reveals that the marsh area experiences wind
tide fluctuations. Appendix A shows the results of the surface water gauges.

2.4  Conclusions

An onsite agency meeting was held in August 2004 to discuss the hydrologic
success for the bottomland hardwood portion of the site. At this time, it was
agreed that the site had five years of successful hydrology data, therefore all
twenty-eight groundwater gauges were removed in August 2004. The surface
water gauges located in the existing and created coastal marshes exhibited
occasional inundation throughout the growing season.

NCDOT proposes to discontinue hydrology monitoring at the existing and created
coastal marshes, based on the consistent hydrologic success.



3.0 VEGETATION: BALLANCE FARM MITIGATION SITE
MARSH (YEAR 5 MONITORING)

3.1A Success Criteria (Bottomland Hardwood Area)

NCDOT will monitor the site for five years. A 320-stems per acre survival
criterion for planted seedlings will be used to determine success for the first three
years. The required survival criterion will decrease by 10% per year after the
third year of vegetation monitoring (i.e., for an expected 290 stems per acre for
year 4, and 260 stems per acre for year 5). The number of plants of one species
will not exceed 20% of the total number of plants of all species planted.

3.1B Success Criteria (Marsh Grass Area)

The vegetative marsh success of the wetland site will be determined in
accordance with NMFS Guidelines. Monitoring plots found to be located within
the open water channel will not be evaluated, and will not count toward the final
count of plots. The vegetation component of the wetland site will be deemed
successful if the following criteria are met:

1. At year five, the average of all plots should have a scale value of 5
(75% vegetative cover) consisting of wetland herbaceous species, not
including any invasive species.

2. A minimum of 70% of the plots shall contain the target (planted)
species.

3.2A Description of Planted Areas

The following plant communities were planted in the Bottomland Hardwood Area:

Zone 1: (approximately 44 acres)

Quercus falcata var. pagodaefolia, Cherrybark Oak
Fraxinus pennsylvanica, Green Ash

Quercus lyrata, Overcup Oak

Quercus michauxii, Swamp Chestnut Oak
Quercus nigra, Water Oak

Quercus phellos, Willow Oak

Zone 2: (approximately 67 acres)
Fraxinus pennsylvanica, Green Ash
Quercus falcata var. pagodaefolia, Cherrybark Oak
Quercus michauxii, Swamp Chestnut Oak
Quercus phellos, Willow Oak
Quercus nigra, Water Oak



Quercus laurifolia, Laurel Oak
Quercus lyrata, Overcup Oak

Zone 3: (approximately 27 acres)

Taxodium distichum, Baldcypress
Fraxinus pennsylvanica, Green Ash
Quercus lyrata, Overcup Oak
Nyssa aquatica, Water Tupelo

3.2B Description of Planted Areas

The following plant communities were planted in the Marsh Grass Area:

Zone 1. (approximately 44 acres in zone 1 and 2)
Scirpus cyperinus, Woolgrass
Juncus effusus, Soft rush

Zone 2:
Cladium jamaicense, Sawgrass
Juncus roemerianus, Black Needle Rush
Scirpus americanus, Swordgrass
Scirpus atrovirens, Green Bulrush
Carex lurida, Shallow Sedge
Carex vulpinoidea, Fox Sedge
Scirpus robustus, Saltmarsh Bulrush
Scirpus pungens, Three-square Bulrush
Juncus gerardii, Blackgrass
Distichlis spicata, Spikegrass

Zone 3. (approximately 4 acres)
Spartina cynosuroides, Big Cordgrass

3.3A Results of Vegetation Monitoring

The bottomland hardwood area has been closed out and deemed a success,
therefore, no monitoring was completed this year.
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Table 2: Vegetation Monitoring Statistics (Marsh Grass Area)

3.3B Results of Vegetation Monitoring (Year 5)
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451 5.0
452 3.0
485 3.0
484 2.0
185 4.0
186 5.0
48/ 5.0
488 4.0
489 3.0
490 3.0
491 5.0
497 5.0
493 5.0
197 4.0
495 2.0
496 3.0
497 5.0
408 4.0
499 3.0
500 30
Frequency/Percentage PIots 33.5]| 4.8]26.7]12.0]10.7] 7.4 0.0]20.4]16.4] 1.5]0.0] 0.0 [ 3.9 87.3
with Desired Species
Sum Scale Value 1760
Total Number of PIots 457
vegetative Lover (ScCale value) 3.9

Key: Open Water = OW
Bare Ground =BG

Site Notes: The following species were also noted in the monitoring plots. The
number of plots the species was found in is following the species in parentheses
(i.e. goldenrod was noted in 219 plots):

Goldenrod (219), Baccharis halimifolia (27), Juncus acuminatus (42), smartweed
(137), Pluchea sp. (112), Panicum sp. (130), broomsedge (53), pennywort (28),
Cyperus sp. (128), cattail (38), baldcypress (49), phragmites (16), foxtail (19),
water grass (9), pine (19), Sagittaria sp. (63), indian grass (12), Juncus coriaceus
(8), fennel (2), green ash (1), tear-thumb (2), patens (3), and wax myrtle (2).
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3.4A Conclusions

Trees were planted on approximately 223 acres. There were twenty-one plots
established throughout the planting areas, encompassing all plant communities.
The bottomland hardwood area has been closed out and deemed a success,
therefore, no monitoring was completed this year.

3.4B Conclusions

e Percent Frequency of Target Species (planted species) 87.3%
Frequency of 70% required.

e Vegetative Cover Scale Value 3.9
Scale Value of 5 required for year 5.

Marsh grass was planted in approximately 48 acres. There were 500 random
plots established throughout the planting areas, encompassing all plant
communities. These plots were located with GPS. The marsh was replanted in
June of 2000. The plantings are continuing to increase in cover.

NCDOT proposes to discontinue marsh grass monitoring at the Ballance Farm
Mitigation Site.

4.0 OVERALL CONCLUSIONS AND RECOMMENDATIONS

An onsite agency meeting was held in August 2004 to discuss the hydrologic
success of Ballance Farm for the bottomland hardwood portion of the site. At
this time it was agreed that the site had five years of successful hydrology data,
therefore all twenty-eight groundwater gauges were removed in August 2004.
The surface water gauges located in the existing and created coastal marshes
exhibited occasional inundation throughout the growing season.

The bottomland hardwood area has been closed out and deemed a success,
therefore no monitoring was completed this year. For the marsh area, the
percent frequency of target species is 87.3%, while the scale value is 3.9 for
Year 5. The site appears to be functioning as a brackish water marsh system.

NCDOT proposes to discontinue hydrology (surface) and marsh vegetation
monitoring at the Ballance Farm Mitigation Site.
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APPENDIX A

SURFACE GAUGE GRAPHS



APPENDIX B

SITE PHOTOGRAPHS
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APPENDIX C

PHOTO AND PLOT LOCATIONS

MARSH GRASS RANDOM PLOT LOCATIONS

PLANTING PLAN



BALLANCE FARM MITIGATION SITE
PHOTO AND PLOT LOCATIONS

VEGETATION MONITORING PLOTS
(50 FT.X 50 FT.) (P-P21)

PHOTOGRAPH LOCATIONS
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CURRITUCK COUNTY, NORTH CAROLINA

BALIANCE FARM MITIGATION PLANTING PLAN
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