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Armstrong Property Wetland and Stream Mitigation Project 
EEP ID (IMS#) 92487 

FDP Contract Number D06012-A 
USACE Action ID # SAW-2007-03020-148 

DWQ Project# 07-1378  
 

CLOSEOUT REPORT 
 

STREAM AND WETLAND 

 
 

Project Setting and Classifications Project Activities and Timeline 

County Hyde County     

General Location Ponzer     

Basin Chowan   Date 

Physiographic Region Coastal Plain Activity or Report of Delivery 

Ecoregion 8.5.1 Middle Atlantic Coastal Plain Restoration Plan July 2007 

USGS Hydro Unit 03020104 Final Design -90% July 2007 

NCDWQ Sub-basin 03-03-07 Construction November 2007 

Cowardin Classification PEM, PSS, PFO Temporary S & E mix applied February 2008 

Thermal Regime Warm Permanent seed mix applied February 2008 

Trout Water No Containerized and Bare Root Planting January 2008 

    Mit. Plan/As-built March 2008 

Project Performers   Year 1 monitoring December 2008 

Source Agency EEP Year 2 monitoring January 2010 

Provider Albemarle Restorations, LLC Partial subsoiling September 2010 

Designer Ecotone, Inc. Year 3 monitoring November 2010 

Monitoring Firm Woods, Water and Wildlife, Inc. Partial replant (subsoiled area) January 2011 

Channel Remediation Woods, Water and Wildlife, Inc. Year 4 monitoring December 2011 

Plant Remediation Carolina Silvics, Inc Year 5 monitoring December 2012 

Property Interest Holder EEP     
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Project Setting and Background Summary 
 
The Armstrong Property Wetland Mitigation Site is a headwater riverine wetland and stream mitigation project located just east of State Route 45 
near its intersection with State Route 264, in Hyde County, North Carolina.  It was constructed by Albemarle Restorations, LLC, under contract with 
EEP to provide compensatory wetland mitigation credits in the Tar-Pamlico River Basin.  Construction activities, in accordance with the approved 
restoration plan, began October 1, 2007, and were completed on November 30, 2007.  Tree and shrub planting on the project site occurred on January 
28 and 29, 2008.  
 
Hydrologic monitoring began in 2008 after construction and tree planting was completed. Five water level monitoring gauges are located at varying 
elevations throughout the riverine wetland areas of the site to measure subsurface water elevations. Two additional gauges are located in the 
headwater stream (swamp run) to help monitor flow and water level within the stream.  Two more gauges are installed at the reference site. 
Corrective action to improve hydrologic performance on a portion of the project was taken in September, 2010 in the form of subsoiling on 11 acres 
with the intent of improving water penetration and retention.  It appears the treatment has had a positive effect by enhancing infiltration and 
groundwater recharge. 
 
Water flow in headwater projects can be difficult to measure and document, but flow events were both video documented and measured with the use 
of hydrologic monitoring gauges.  Flow events were video recorded/measured for each year from 2008-2012 and the data show evidence of rainwater 
charged flow events occurring over the entire length of the project. 
 
Goals and Objectives: 
 
The goal of the Armstrong Property Mitigation Project was to create a riverine wetland system typically found in the middle to upper reaches of first 
or zero order tributary systems.  The project is to serve as compensation for wetland loss in the Tar-Pamlico River Basin.  The restoration plan was 
developed and implemented to eliminate pattern drainage and restore topography and hydrology that more closely resembled that of similar 
undisturbed land.  Construction resulted in the development of a broad, frequently flooded swamp run following a historical path as evidenced by 
archived aerial photographs and signature topography.  Subsequent planting was designed to restore a wetland forest ecosystem that is typically 
found in the immediate area characteristic of similar soils, topography and hydrology.  
 
Ecological benefits of the restored riparian headwater system and its associated riverine wetlands are the following: 
 

1. Water quality improvements, including nutrient, toxicant and sediment retention and reduction, increasing dissolved oxygen levels, as well as 
reducing excessive algae growth, and reducing surface water temperatures in receiving waters by providing permanent shading in the form of 
a shrub/scrub and forested headwater wetland system. 

2. Wildlife habitat enhancement by adding to the existing adjacent forested areas creating a continuous travel corridor between habitat blocks 
and providing a wide range of habitat areas (open water, emergent, shrub/scrub and forested) for amphibians, reptiles, birds, insects and 
mammals. 
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3. Flood flow attenuation during storm events which reduces sedimentation and erosion downstream, and improves long term water quality 
within the Pungo River. 

4. Passive outdoor recreation and educational opportunities for the landowner and the surrounding community. 
5.  

Success Criteria 
 

Vegetation: The vegetation success criterion was developed in accordance with the CVS-EEP protocol.  The Armstrong project was designed to 
include both riverine and bottomland hardwood plant communities.  The project was planted with a mixture of tree and shrub species that would 
resemble that of naturally occurring swamp runs and adjacent riverine wetlands in the local area.  The run and area immediately adjacent were 
planted heavily with cypress, oaks and tupelo.  The riverine wetland zone beyond the swamp run is populated by a broader mix of native hydrophytic 
tree and shrub species.  The species mix was based on the vegetation noted at the reference site and all species are classified from FAC to OBL.  The 
success criterion in year 5 is to have a minimum of 260 live stems per acre. 
 
Hydrology: The hydrologic success criterion is to achieve a minimum of 21 consecutive days (8%) where the groundwater level is within 12 inches 
of the soil surface during the growing season.  The growing season for this site is from March 11 to November 27, a period of 261 days (WETS Table 
for Belhaven, NC). Success for any particular monitoring location is to show soil saturation to within 12 inches of the surface for 21 consecutive days 
during that period. 
 
Flow: Measured or otherwise documented flow events during the monitoring period over the entire length of the project. 
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MITIGATION UNIT TOTALS 

Stream Mitigation 
Units (SMU) 

Riverine 
Wetland Units 

Non-
Riverine 
Wetland 

Units 

Total 
Wetland 
(WMU) 

Riparian 
Buffer 

Nutrient Offset

2,200 20   20     

 
 

Restoration Type 
Pre-Construction 
Acres/Linear Feet 

Mitigation 
Approach 

Watershed 
Acreage 

As Built Acres/ 
Linear Feet 

Mitigation 
Ratio 

Mitigation 
Units 

SMU/WMU 

Riverine Wetland 20.0 acres R   20.0 acres 1:1 20.0 WMUs 

Stream (Swamp Run) 2,200 linear feet R   2,200 linear feet 1:1 2,200 SMUs 
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Discussion of headwater system flow: 
 
Since there is no established stream channel and hence no true bankfull events to measure, 
documentation of flow on the Armstrong project was done by means of measuring the above 
ground water levels using hydrologic monitoring devices and verifying that water was indeed 
moving through the project when water levels were sufficient to produce flow. 
 
After five years of monitoring, it was found that data from the monitoring devices correlates 
precisely with visual confirmation of flow events.  Flow events were video documented when it 
was believed there had been enough rainfall to create visually verifiable flow.  However, 
evidence of flow can be determined by examination of the data captured by the monitoring 
devices. 
 
Other evidence of water moving through the project is shown in both still and video shots taken 
over the monitoring period.  Some of the indicators that were verified and recorded are: 
destruction of terrestrial vegetation, presence of litter and debris after flow events, vegetation 
matted down or absent and change in plant community.  In fact, the change in vegetation 
accurately maps the extent of flooding during a normal flow event.  Cattails (Typha latifolia) are 
the main non-woody vegetation in the stream bed area of the project and fairly well dominate the 
area.   
 

 
 

Table 1. Verification of Flow Events 

Year 
Number of flow events 

documented 
Those that were video 

documented also Time of Year 
2008 2 1 Aug, Sept 
2009 2   Aug, Sept 
2010 1 1 October 
2011 2 1 Aug, Sept 
2012 2 2 March, June 

   

The extent of flooding during flow events is 
mapped by the change of vegetation to 
primarily cattails and planted woody stems. 

Headwater end of long run also 
supports Baccharis and  Myrica. 
Some Juncus as well. 
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Figure 6. Historic average vs. observed rainfall 
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Figure 7. 5-year average of onsite rainfall vs. normal expected range of rainfall.  Rainfall 
during the critical periods at the beginning and end of the growing season over the five 
years the project was monitored, was drastically below normal.  For the two months at 
the beginning of the growing season – March and April – rainfall was below average for 
almost the entire monitoring period.  For the two months at the end – October and 
November – rainfall was below average for 50% of the entire monitoring period. 

 

 
 
 
 
 

Table 2. 5-Year On-Site Precipitation vs. Historic Averages 

  2008 2009 2010 2011 2012 5-yr avg 30%^ 70%^ 
Jan 2.05 2.37 4.25 3.33 2.31 2.86 3.27 4.94 
Feb 4.33 1.33 3.28 2.94 3.10 3.00 2.14 3.73 
Mar 0.69 3.36 1.93 2.44 2.57 2.20 3.11 4.79 
Apr 8.98 1.98 0.33 1.36 1.28 2.79 1.92 4.12 
May 1.66 5.50 1.22 1.15 4.78 2.86 2.81 5.43 
June 0.23 4.20 1.54 1.05 1.66 1.74 3.54 5.42 
July 5.63 5.48 4.26 2.09 5.70 4.63 4.08 6.41 
Aug 7.00 6.92 4.27 17.97 6.76 8.58 3.68 7.05 
Sep 2.29 2.57 9.12 5.01 3.01 4.40 2.97 5.98 
Oct 2.65 1.31 1.61 1.08 4.34 2.20 1.46 4.21 
Nov 1.98 5.72 10.15 1.46 0.33 3.93 2.06 3.43 

Dec 2.50 4.65 6.62 0.45 3.06 3.46 2.16 3.95 
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Table 3. Summary of Hydrologic Monitoring Data 

Longest hydrologic period in days (and % of Growing Season) and Time of Year Period Began 

Gauge 
Year 1 Year 2 Year 3 Year 4 Year 5 

Days % ToY Days % ToY Days % ToY Days % ToY Days % ToY 

1 9 3 Nov 19 7 July 14 5 Mar 19 7 Mar 29 11 Aug 
2 4 2 Nov 17 7 Nov 9 3 Mar 12 4 Mar 26 10 Aug 
3 12 5 Nov 17 7 Nov 13 5 Mar 12 4 Mar 12 4 Aug 
4 8 3 Mar 13 5 Mar 30 12 Mar 18 7 Mar 14 5 Oct 
5 18 7 Aug 27 10 Mar 51 20 Sept 67 26 Aug 58 22 Aug 

6 (Ref) 100 38 Aug 98 38 Aug 99 38 Aug 108 41 July 119 46 Mar 
7 (Ref) 14 5 Apr 17 7 Nov 28 11 Mar 19 7 Mar 19 7 Mar 
Run 1 35 13 Aug 124 48 Mar 49 19 Sept 65 25 Aug 54 21 Mar 

Run 2 140 54 July 261 100 Mar 92 35 Mar 93 36 Mar 261 100 Mar 

5% of growing season is 13 days, 8% is 21 days 
 
 

The three previous graphics and tables, when taken together show a pattern of consistently low 
rainfall at the beginning and end of the growing season, the most critical time for the site to 
achieve positive hydrology.  Perceived problem areas around Gauges 1, 2, 3 and 4 were 
subsoiled and replanted in 2010 in an effort to improve water penetration and retention and the 
favorable results of those activities are seen in Table 3.  Gauges 1-4 showed their longest 
hydrologic period typically at the end of the growing season when rainfall was more close to 
normal, but after subsoiling in 2010, those four gauges began to show longer hydroperiods at the 
beginning of the growing season despite the continued below normal rainfall during that time 
period. 

 
Other patterns that can be seen: Run Reference Gauge 6 closely mirrors the average hydrology 
seen between Run Gauges 1 and 2.  All three gauges are at or near the center of their runs.  
Wetland Reference Gauge 7 shows similarities in performance to the average performance of the 
other wetland gauges. 
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Table 4. Planting schedule 

Quantity Botanical Name Common Name 
Percent 
of Total 

  Trees   

938 Taxodium distichum Bald cypress 11 

938 Acer rubrum Red Maple 11 

186 Nyssa auquatica Water tupelo 2 

938 Nyssa biflora Swamp black gum 11 

937 Quercus phellos Willow oak 11 

186 Quercus bicolor Swamp white oak 2 

186 Quercus nigra Water oak 2 

752 Quercus michauxii Swamp chestnut oak 9 

751 Quercus palustris Pin oak 9 

751 Liquidambar styraciflua Sweetgum 9 

6563 Total tree stems   75 

  Shrubs   

109 Vaccinium corymbosum Blueberry 1 

109 Lyonia lucida Fetterbush 1 

456 Itea virginica Virginia sweetspire 5 

347 Myrica cerifera Wax myrtle 4 

347 Magnolia virginiana Sweet bay 4 

347 Baccharis halmifolia High tide bush 4 

457 Cephalanthus occidentalis Buttonbush 5 

2172 Total shrub stems   25 

8735 Total of all stems     

   
 
A portion of the project area was subsoiled in 2010 to improve hydrologic performance.  That area was replanted in 2010 with the following stems: 
Cephalanthus occidentalis  (Buttonbush) 300 stems, Magnolia virginiana (Sweet bay) 300 stems, Myrica cerifera (Wax myrtle) 500 stems, Quercus 
bicolor (Swamp white oak) 300 stems, Taxodium distichum (Bald cypress), 2,450 stems.  See Figure 4, Contingencies Map for locations of 
subsoiling and replanting. 

Table 5. Tree Survival 

Plot 

Stems per acre for these years: 

2008 2009 2010 2011 2012 

1 364 454 412 784 660 

2 486 577 577 907 619 

3 243 536 371 454 454 

4 162 371 289 330 330 

Run 1 162 371 371 371 330 

Run 2 243 247 495 495 495 
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EEP Recommendations and Conclusions 
 
The Armstrong site has completed 5 years of vegetative, hydrologic, and coastal stream monitoring. Coastal 
stream morphology and vegetative growth appear to have met success criteria. 
 
Wetland hydrologic data show the coastal stream valley to be moderately wet and easily meets the flow 
requirements for coastal stream restoration requirements.  The gauges outside the stream valley, while in 
general do not meet the 8% target (except for gauge 5), average at least 5% for the monitoring period.  The 
hydrologic data shows these gauges are trending towards a wetter hydroperiod from year 1 through 5(gauges 
average yr 1-4%, yr 2-7.2%, yr 3-9%, yr 4-9.6%, and yr 5-10.4%). 
 
 The coastal stream portion of the site has shown appropriate flow in the upper, middle and lower sections of the 
stream valley.  The wetland portion of the site is trending toward success. EEP is recommending the Armstrong 
site for a closeout site visit. 
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Pre-Construction Photos – 2007 
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Post-Construction Photos – 2008 
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Post Construction 2012 photos 
 
 

 
 
 



Armstrong Property Project 

 

The Armstrong Property project is in Hyde County, roughly 10 miles east of the town of 

Belhaven in the Tar-Pamlico River Basin.  It is located within HUC 03020104090010, the Pungo 

Lake watershed, which is listed as a Targeted Local Watershed (TLW) in the 2010 Tar-Pamlico 

River Basin Restoration Priorities (RBRP) plan, as well as in the previous 2004 RBRP 

(http://portal.ncdenr.org/web/eep/rbrps/tar-pamlico).  Currently, the EEP has no other project 

located within this TLW.  The project site drains immediately into Clark Mill Creek, which then 

flows into the Pungo River located about 1 mile to the southwest.  The 2010 RBRP plan states 

that roughly 67% of streams and ditches in this TLW are unbuffered, 57% of wetlands are 

forested, virtually all soils are hydric, and 33% is designated conservation land.  There are no 

designated 303(d) impaired waters, nor any HQWs or ORWs found in this TLW, though 20% is 

designated a SNHA and 27 NHEOs are located here.  Thirty-six percent of the watershed is in 

agriculture, including 11 swine operations and 2 permitted cattle farms.  The RBRP recommends 

that projects in this TLW address the impacts of extreme ditching and reduce agricultural runoff.  

The more general basin-wide goals are to promote nutrient and sediment reduction through 

agricultural and municipal practices, through restoration/preservation projects, and to protect, 

expand, and connect Natural Heritage Areas and other conservation lands. 

 

The Armstrong Property is a 25-acre project that restored over 2,000 feet of stream and roughly 

20 acres of adjacent riparian wetlands from its heavily degraded condition as a straightened 

agricultural ditch with row crops planted right up to the top of bank.  The stream has been 

returned to its natural condition as a headwater tributary to Clark Mill Creek and its surrounding 

cypress swamp.  The project contributes to the general river basin and TLW-specific water 

quality improvement goals as it includes significant amounts of both stream and wetland 

restoration.  These will serve to re-connect the stream to the floodplain, increase stream stability 

(thus reducing sediment loss), and improve overall nutrient removal capacity, which should 

reduce the volume of pollutants draining into the Pungo River and ultimately into the Pamlico 

River and Estuary. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 



Appendix B.  Land Ownership and Protection 

SITE PROTECTION INSTRUMENT 

 
The land required for the construction, management, and stewardship of this mitigation project 
includes a portion of the following parcels. 

 

Grantor  County 
Site Protection 
Instrument 

Deed Book & 
Page Number 

Acreage 
protected 

 
Bobby Armstrong and wife, 
Lou M. Armstrong 
 

Hyde  Conservation 
Easement  225/031  25.008 

 

http://www.nceep.net/GIS_DATA/PROPERTY/92487_ArmstrongProperty.pdf 

 

LONG-TERM MANAGEMENT PLAN 

 

Upon approval for close-out by the Interagency Review Team (IRT), the site will be transferred 
to the DENR Stewardship Program, which will be responsible for periodic inspection of the site 
to ensure that restrictions required in the conservation easement are upheld.   
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Beginning Balance (feet and acres) 2,200.00 20.00
NCDOT Pre-EEP Debits (feet and acres): Not Applicable
EEP Debits (feet and acres):

DWQ Permits USACE Action IDs Impact Project Name

2005-0785 1999-301143
NCDOT TIP R-2510 - 
Washington Bypass 2,200.00 17.06

2008-0231 2007-041981 Cypress Corner Sec. 4 0.29
2007-0278 2008-01047 Bay Harbour Lot 46 0.08
2007-1960 2007-02972-107 Bridge Harbor 0.32

2009-0143 2009-00066
Dowry Creek 
Subdivision 0.20

2008-1775 2009-00211 Shady Shores 0.26
NCDOT ILF Credit Purchase 1.79

Riparian Buffer ILF Credit Purchase

Remaining Balance (feet and acres) 0.00 0.00

Information as of 3/17/2013


