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1.0 Project Background 

Wildlands Engineering (Wildlands) is completing a design update for the Little Pine II Restoration Design‐
Bid‐Build Project for the North Carolina Department of Environmental Quality ‐ Division of Mitigation 
Services (DMS).  This project will include restoration of approximately 3,362 existing linear feet (LF) of 
Little Pine Creek and three unnamed tributaries (UTs) to Little Pine Creek, enhancement of 1.20 acres of 
wetlands, and preservation 4.42 acres of wetlands.   

This report functions as an addendum to the approved 2008 Little Pine Creek Restoration Plan (Ward 
Consulting Engineers, Inc., 2008), herein referred to as the 2008 Plan.  Where appropriate, this 
document references relevant sections of that report.  This addendum is intended only to verify existing 
baseline information provided in the 2008 Plan and provide necessary background information to 
support the updated design approach.  Site maps are included with the original restoration plan as 
Figure 1. 

2.0 Restoration Project Goals and Objectives 

The Project is located in the Little River & Brush Creek Local Watershed Plan (LWP) planning area.  
Planning documents for that LWP can be found at:  http://portal.ncdenr.org/web/eep/rbrps/new.  The 
project is located in Hydrologic Unit (HU) 05050001030030 which was identified as a Targeted Local 
Watershed in DMS’s 2009 New River Basin Restoration Priority (RBRP) plan and is identified in the Little 
River & Brush Creek LWP Project Atlas as sites LPC1‐04 (stream) and LPC1‐W10 (wetland). 

DMS developed an LWP for the 111‐square mile drainage area that included land use analysis, water 
quality monitoring and stakeholder input to identify problems with water quality, habitat and hydrology.  
The Little River watershed (HUC 05050001030030) and Brush Creek watershed (HUC 05050001030020) 
are characterized as primarily agricultural and mixed hardwood forest lands and Brush Creek has a 
history of habitat degradation issues due to embedded riffles and a lack of functional riparian areas.  
DMS completed the Little River & Brush Creek LWP in June 2007. 

The Little River & Brush Creek LWP identified the following major stressors in the watershed:  
unforested buffers that are heavily grazed; livestock access to streams; heavily eroded stream banks; 
land‐disturbing activities on steep slopes; and storm water runoff in and around the town of Sparta.  The 
LWP identified the Little Pine Creek II Restoration Project (LPC1‐04) as a stream restoration opportunity 
with the potential to improve water quality, habitat, and hydrology within the Brush Creek watershed.  

The primary goals of the Little Pine Creek II Restoration Project address multiple stressors identified in 
the LWP and described in Table 1. 
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Table 1. Project Goals and Objectives  
Little Pine Creek II Restoration Project – Mitigation Plan Addendum 

Goal  Objective  Expected Outcomes 

Restore riparian buffers. 
Plant native tree and understory 
species in riparian zone 

Create and improve forested riparian 
habitats.  Provide a canopy to shade 
streams and reduce thermal loadings.  
Create a source of woody inputs for 
streams.  Reduce flood flow velocities 
on floodplain and allow pollutants and 
sediment to settle. 

Exclude cattle from project 
streams. 

Install fencing around conservation 
easements adjacent to cattle 
pastures 

Reduce pollutant inputs including fecal 
coliform, nitrogen, and phosphorous. 

Stabilize eroding stream 
banks. 

Reconstruct stream channels with 
stable dimensions.  Add bank 
revetments and in‐stream structures 
to protect restored/enhanced 
streams. 

Reduce inputs of sediment into streams. 

Construct stream channels 
that are laterally and 
vertical stable. 

Construct stream channels that will 
maintain a stable pattern and profile 
considering the hydrologic and 
sediment inputs to the system, the 
landscape setting, and the 
watershed conditions. 

Return a network of streams to a stable 
form that is capable of supporting 
hydrologic, biologic, and water quality 
functions.   

Improve instream habitat. 

Install habitat features such as 
constructed riffles and brush toes 
into restored/enhanced streams.  
Add woody materials to channel 
beds.  Construct pools of varying 
depth.   

Improve aquatic communities in project 
streams.   

Improve channel and 
floodplain connectivity. 

Reconstruct stream channels with 
bankfull at or near the floodplain 
elevation (with bank height ratios 
ranging from 1.0 to 1.1). 

Raise local groundwater elevations.  
Inundate floodplain wetlands and vernal 
pools.  Reduce shear stress on channels 
during larger flow events.   

Permanently protect the 
project site from harmful 
uses. 

Establish a conservation easement 
on the site.   

Ensure that development and 
agricultural uses that would damage the 
site or reduce the benefits of project are 
prevented. 

 

3.0 Baseline Information –Project Site and Watershed Summary 

3.1 Watershed Historical Land Use and Development Trends 

The Little Pine Creek II watershed (Watershed) is located in a rural area approximately eight miles east 
of the Town of Sparta (refer to Figure 4 in the 2008 Plan).  Land use within the Watershed is historically 
rural and dominated by agriculture and forest.  A review of historical aerials from 1964, 1983, and 1998 
verified that land use on the project site and in the Watershed has remained relatively consistent for the 
past 50 years (historic aerial photos are provided in Appendix 13 of the 2008 Plan). 
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There are no signs of impending land use changes or development pressure evident in the 
watershed.   Mr. Travis Dalton, the Alleghany County Planner, reviewed the Watershed conditions and, 
during a telephone interview, confirmed that the historic agricultural and timber production land uses in 
the Watershed are expected to continue for the foreseeable future with no indications of land use 
shifts.   No transportation projects or major roadway improvements are planned for the area (T. Dalton, 
personal communication, June 4, 2012).   

3.2 Watershed Assessment 

On June 15, 2012, Wildlands conducted a watershed reconnaissance visit to verify current land uses 
observed from the aerial photography and to identify potential stressors.  Consistent with information 
depicted in aerial photography, land use within the Watershed is predominantly timber and agricultural 
production.  Disturbed areas within the Watershed consist of large (several acres) fields with recent 
farm waste applications or recent tillage for new crop installation.  A few single‐family homes have been 
built in the past five years, but there is no evidence of significant new development.  No areas of 
widespread floodplain or overland erosion were noted within the Watershed.  Stream banks throughout 
the Watershed are eroded and appear to be the primary source of fine grain sediment to the 
downstream reaches.   

The Watershed perimeter closely follows Glade Valley Road, Glade Creek School Road, and Barrett Road 
(as shown in Figure 4 of the 2008 Restoration Plan).  Topography can be described as somewhat hilly to 
gently rolling.  There are no impoundments that significantly affect hydrology or sediment transport in 
the Watershed.  Culverts at various road crossings throughout the Watershed influence sediment 
transport at isolated locations.  Channel substrate ranges from cobble to fines.  

4.0 Baseline Information – Review of Previously Collected Stream Existing Conditions  

On‐site existing conditions assessments were conducted by Wildlands in June 2013.  The intent of the 
existing conditions assessment effort was to verify previous, detailed surveys completed for the 2008 
Plan and to identify any geomorphic changes or apparent disturbances that had occurred since that 
date.   

4.1 Stream Alignment Verification 

Wildlands was unable to recover existing control points, therefore review of the existing topographic 
survey was largely qualitative.  Wildlands compared the existing stream alignments and floodplain areas 
to the 2008 survey during field assessments.  In general, the 2008 survey appears to be an accurate 
representation of the current site and stream condition.  Although stream banks have clearly continued 
to erode since 2008, the stream centerline or thalweg did not appear to have shifted significantly and 
depositional features within the channels were still located in the same approximate locations.   

4.2 Cross Section Resurvey Results 

As part of the survey verification effort, Wildlands also conducted additional surveys at four cross 
sections that were surveyed for the 2008 Plan.  The resurveyed cross sections included Little Pine Creek 
XS6 (located upstream of Glade Creek School Road), Little Pine Creek XS14 (located downstream of the 
road), Tributary A XS1, and Tributary C XS6.  Cross sections of Little Pine Creek and Tributary A were field 
located with a handheld GPS unit.  However, no spatial data were provided for Tributary C so Wildlands 
located the cross section using photographs and maps from the 2008 Plan.  Data from the additional 
survey efforts are provided in Appendix 1.  The locations of the project reaches and surveyed cross 
sections are shown in Section 12 on Plan Sheets 1 and 3 of the 2008 Plan, as well as on Figure 1 of this 
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document.  The additional survey performed by Wildlands was not tied to grid, but was adjusted based 
on point elevations provided in the existing survey data.   

Based on a review of the additional survey data, it appears continued deposition has occurred on the 
bar features present on both Little Pine XS6 and Little Pine XS14.  Tributary A XS1 was noted as a riffle 
section during the 2008 survey; however, during Wildlands resurvey this area was noted as a pool.  
Because of this, Wildlands resurveyed the next downstream riffle to provide an additional comparison.  
For this cross section, the cross‐sectional area between the 2008 riffle survey and the 2013 riffle survey 
are similar.  A precise analysis of the Tributary C XS6 resurvey was not possible due to the uncertainty of 
the location of the new surveyed cross section as compared to the original surveyed in 2008.  However, 
the comparison of the two cross sections suggests that Tributary C has enlarged somewhat since 2008.  
Existing conditions data from the new cross sectional surveys are shown in Table 2. 

4.3 Bed Material Size Verification 

To verify the existing sediment distributions, Wildlands also conducted pebble count on Little Pine XS14 
and collected a sample from a nearby, well developed point bar.  Comparisons to the original particle 
size distributions indicate that significant changes in the bed material sizes have not occurred (Table 2).  
Originally, Little Pine Creek was characterized with a D50 of 59 which is near the top end of the coarse 
gravel size range.  The results of Wildland’s pebble counts indicate that the stream has a D50 of 72 
which is near the lower end of the small cobble size class range.   
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Table 2. Existing Conditions Resurvey Data  
Little Pine Creek II Restoration Project – Mitigation Plan Addendum 

   Notation  Units 

Little Pine
XS6 

Little Pine
XS14 

Tributary A 
XS1 

Tributary C
XS6 

stream type      C  C/F  E  G 

drainage area  DA  sq mi  2.57  3.34  0.37  0.11 

bankfull cross‐
sectional area 

Abkf  SF  45.6  52.9  10.5  7.1 

width at bankfull  wbkf  feet  23.7  31.9  6.6  8.0 

maximum depth at 
bankfull 

dmax  feet  3.4  3.5  2.2  1.6 

mean depth at 
bankfull 

dbkf  feet  1.9  1.7  1.6  0.9 

bankfull width to 
depth ratio 

wbkf/dbkf    12.3  19.2  4.1  8.9 

low bank height    feet  4.7  5.0  2.2  3.2 

bank height ratio  BHR    1.4  1.5  1.0  2.0 

floodprone area 
width 

wfpa  feet  100+  106+  61.1  16.9 

entrenchment ratio  ER    4.2+  3.3+  9.3  2.1 

Particle Size Distribution from Pebble Count 

d50 Description        Small Cobble   

   d16  mm  ‐  28  ‐  ‐ 

   d35  mm  ‐  57  ‐  ‐ 

   d50  mm  ‐  72  ‐  ‐ 

   d84  mm  ‐  144  ‐  ‐ 

   d95  mm  ‐  174  ‐  ‐ 

   d100  mm  ‐  362  ‐  ‐ 

Particle Size Distribution from Bar Sample 

  d15  mm  ‐  7  ‐  ‐ 

  d30  mm  ‐  38  ‐  ‐ 

  d50  mm  ‐  59  ‐  ‐ 

  d85  mm  ‐  117  ‐  ‐ 

  d95  mm  ‐  123  ‐  ‐ 

  d100  mm  ‐  183  ‐  ‐ 

4.4 Bankfull Verification 

Bankfull stage indicators on Little Pine included flat depositional features and prominent breaks in slope.  
Bankfull stage was determined to be the top of bank on Tributary A.  Bankfull calls on Tributary C were 
difficult because the stream has been heavily manipulated, however, bankfull was approximated for 
classification purposes at a prominent break in slope.  Manning’s equation was applied to the surveyed 
cross‐sections to calculate an estimated bankfull discharge.  The results are presented in Table 3. 

Existing conditions bankfull area and discharge estimates were compared to drainage area and 
discharge estimates from two Little Pine II reference reaches described in the 2008 Plan, the two Little 
Pine III reference reaches described in the approved Mitigation Plan for the project (Wildlands 
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Engineering, Inc., 2014), the North Carolina Mountain Regional Curve (Harman et. al., 2000), the 
regional flood frequency relationships developed for the Little River and Laurel Branch Local Watershed 
Plans (LWP) (WK Dickson & Co., Inc., 2005), and the revised NC Rural Regional Curve (Walker, 
unpublished).  It should be noted that the study area for the LWP includes the project site.  The Little 
River and Laurel Branch LWP regional flood frequency curve was developed from analysis of three USGS 
gages in North Carolina and five USGS gages in southern Virginia. Section 4 of the LWP describes, in 
detail, the methodology and results. The analysis presented in the LWP shows that the regional flood 
frequency curve predicts lower discharge values per unit drainage area than other published regional 
curves applicable to the physiographic area. The results of each of these analyses for each of the project 
reaches are presented in Figure 2.   

Bankfull discharge estimates developed with Manning’s equation for the project reaches were regressed 
against drainage area and plotted with discharge‐drainage area relations for the other hydrologic 
methods described above (Figure 2).  The Manning’s equation discharge estimates plot below the North 
Carolina Mountain regional curve and slightly above the 1.8‐year recurrence interval discharges from 
the Little River and Laurel Branch LWP regional flood frequency curve.  The discharge – drainage area 
relation for Meadow Fork (also estimated with Manning’s equation), a reference reach of similar 
drainage area, also plots near the 1.8‐year LWP discharge.  This suggests that the regional hydrology 
may be better represented by the LWP regional flood frequency curve than the mountain regional 
curve. 

4.5 Design Discharge 

Based on the results of the analysis presented in Section 4.4 and Figure 2, design discharges were 
selected for the Little Pine Creek reaches that were lower than the design discharges documented in the 
2008 Plan.  Design discharges for each of the project reaches were selected to fall between the 1.2‐ and 
1.8‐year recurrence interval predictions of the LWP regional flood frequency curves and to be generally 
consistent relative to other estimates of existing bankfull discharges. Table 3 summarizes the results of 
each of the discharge analyses described in this section.  
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Table 3.  Design Discharge Analysis Summary  
Little Pine Creek II Restoration Project – Mitigation Plan Addendum 

Reach 

Drainage 
Area 
(sq. 
miles) 

Existing 
Cross 

Section, 
Manning’s 
n value 

Estimated 
Bankfull Flow 
(Manning’s)  
Qbkf (cfs) 

NC 
Mountain 
Regional 
Curve  

Qbkf (cfs) 

Walker NC 
Rural 

Regional 
Curve  

Qbkf (cfs) 

Little River LWP 
Gage Analysis  
 Q 1.2 YR (cfs) 

Little River LWP 
Gage Analysis 
 Q 1.8 YR (cfs) 

Design  
Qbkf (cfs) 

Little Pine u/s 
of Glade Creek 
School Road 

2.57  XS6, 0.05  170  207  117  124  156  140 

Little Pine d/s 
of Glade Creek 
School Road 

3.34 
XS14, 
0.05 

185  252  144  154  194  170 

Meadow Fork 
– Reference1 

4.37  ‐‐  224  ‐‐  ‐‐‐  ‐‐  ‐‐  ‐‐ 

Tributary A  0.37 
XS1, 
0.045 

56  47  26  24  31  28 

Tributary B  0.26  ‐‐  ‐‐  36  19  18  23  21 

Tributary C  0.11  XS6, 0.04  46  19  10  9  11  10 

UT to Little 
Pine Creek ‐ 
Reference2 

0.05  ‐‐  23  ‐‐  ‐‐‐  ‐‐  ‐‐  ‐‐ 

UT2A – 
Reference1 

0.12  ‐‐  20  ‐‐  ‐‐‐  ‐‐  ‐‐  ‐‐ 

1:  Reference from the approved Little Pine III Restoration Plan (DMS, 2014) 
2:  Reference from the 2008 Plan.   

5.0 Baseline Information – Review of Existing Wetland Conditions 

Wildlands conducted a limited review of existing jurisdictional wetlands (Wetlands 2A, 2B, and 3) which 
were delineated and mapped by the previous consultant using guidance from the United States Army 
Corps of Engineers (USACE) 1987 Wetland Delineation Manual.  Previously delineated Wetland 1 wasn’t 
reviewed because it’s no longer in the project area.  A re‐delineation was performed by Wildlands on 
April 27, 2015.  The re‐delineation was fairly consistent with the previous delineation with minor 
deviations including the addition of a new Wetland 1 and the removal old Wetland 3.  Wetland 3 was 
removed due to a lack of hydric soils during the 2015 review.  Re‐delineated wetlands range in size from 
0.32 to 4.42 acres.  The wetlands exhibited areas of inundation, saturation within the upper 12 inches of 
the soil profile, drainage patterns, water stained leaves, and sediment deposits.  Low‐chroma soils 
within the wetlands ranged from 7.5YR 3/1 to 10YR 2/1 with redox concentrates of 5YR 4/6 to 7.5YR 3/4. 
Vegetation in Wetland 1 is primarily herbaceous and includes soft rush (Juncus effusus), sedges (Carex 
spp.), and purplestem aster (Symphyotrichum puniceum).  Wetlands 2A and 2B are primarily forested. 
Wetland 2A is primarily a white pine canopy with skunk cabbage (Symplocarpus foetidus), sedges, and 
soft rush common in the underlying herbaceous.  Canopy species within Wetland 2B include green ash 
(Fraxinus pennsylvanica), red maple (Acer rubrum), and tulip poplar (Liriodendron tulipifera).  Common 
understory species include elderberry (Sambucus canadensis), silky dogwood (Cornus amomum), 
spicebush (Lindera benzoin), and tag alder (Alnus serrulata).  Observed herbaceous species include skunk 
cabbage, jewelweed (Impatiens capensis), sedges, and soft rush.  Wetland 1 and Wetland 2A are 
proposed for enhancement credit.  Wetland data forms, which were submitted to the US Army Corps of  
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Engineers for verification on June 29, 2015, are included in Appendix 2.  Wetland boundaries were field 
verified with the US Army Corps of Engineers on September 4, 2015.   

6.0 Reference Sites  

6.1 Reference Streams 

Reference reaches are one source of information in the development of design parameters. Most 
reference quality reaches in the North Carolina Mountains are in heavily wooded areas and the mature 
vegetation contributes greatly to their stability. In addition, reference reaches tend to be located in 
higher gradient valleys with smaller drainage areas that are less prone to past and present disturbance.  
For this project, two reference reaches from the 2008 Plan were utilized in combination with two 
reference reaches that were recently surveyed for the Little Pine Creek III Restoration Project.  Table 4 
provides a summary of the reference geomorphic parameters.  More information on the references 
reaches can be found in the 2008 Plan and in the approved 2014 Little Pine III Mitigation Plan.   

6.2 Reference Wetland 

Wetland 2B located along the lower portion of Little Pine Creek was identified as a reference condition 
wetland for the project site.  Wetland 2B is an undisturbed forested wetland proposed for 
preservation.  Using the North Carolina Wetland Assessment Method (NCWAM) and the observer’s best 
professional judgement, Wetland 2B classifies as a bottomland hardwood forest.  Dominant canopy 
species include red maple, green ash, and tulip poplar.  Primary understory species include elderberry, 
silky dogwood, spicebush, and tag alder.  The herbaceous vegetation is dominated by skunk 
cabbage.  Other common herbaceous species include jewelweed, sedges, and soft rush. 
 
Table 4. Summary of Reference Reach Geomorphic Parameters  
Little Pine Creek II Restoration Project – Mitigation Plan Addendum 

      Meadow Fork1  Basin Creek2 
UT to Little Pine 

Creek2 
UT2A – Ref1 

Parameter  Notation  Units  min  max  min  max  min  max  min  max 

stream type        E4  C4  B4a/C4a  A/B4/1 

drainage area  DA  sq mi  4.4  6.8  0.051  0.12 

bankfull 
discharge 

Qbkf  cfs  224  ‐‐  23  20 

bankfull cross‐
sectional area 

Abkf  SF  44  57.4  3.79  5.08  18.1 

average velocity 
during bankfull 

event 
vbkf  fps  5.1  ‐‐‐  4.18  5.86  ‐‐ 

width at 
bankfull 

wbkf  feet  21.4  16.4  6.17  11.11  12.6 

maximum depth 
at bankfull 

dmax  feet  3.1  2.5  0.82  1.03  2 

mean depth at 
bankfull 

dbkf  feet  2.1  1.9  0.046  0.69  1.4 

bankfull width 
to depth ratio 

wbkf/dbkf     10.2  16.4  9.11  24.3  8.7 

depth ratio  dmax/dbkf     1.5  1.32  0.92  1.84  1.4 
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      Meadow Fork1  Basin Creek2 
UT to Little Pine 

Creek2 
UT2A – Ref1 

Parameter  Notation  Units  min  max  min  max  min  max  min  max 

bank height 
ratio 

BHR     1.1  1  1.01  2.12  1 

floodprone area 
width 

wfpa  feet  >200  70  14.31  46.33  31 

entrenchment 
ratio 

ER     >2.2  2.3  1.29  7.49  2.4 

valley slope  Svalley  ft/ft  ‐‐‐  0.0139  0.0516  ‐‐ 

channel slope  Schannel  ft/ft  0.01  0.0126  0.0473  0.0433 

sinuosity  K     ‐‐‐  1.1  1.09  1.7 

riffle slope  Sriffle  ft/ft  0.0239  ‐‐‐  ‐‐‐  ‐‐‐  ‐‐‐  0.0404  0.0517 

riffle slope ratio  Sriffle/Schannel     2  ‐‐‐  ‐‐‐  ‐‐‐  ‐‐‐  0.9  1.2 

pool slope  Spool  ft/ft  ‐‐‐  0.0049 0.0061 0.0029 0.0351  0.01  0.014 

pool slope ratio  Spool/Schannel     ‐‐‐  0.346  0.43  0.09  1.05  0.2  0.3 

pool‐to‐pool 
spacing 

Lp‐p  feet  ‐‐‐  224  15.77  90.45  78 

pool spacing 
ratio 

Lp‐p/wbkf     ‐‐‐  3.9  7.8  2.09  11.99  6.2 

maximum pool 
depth at 
bankfull 

dpool  feet  ‐‐‐  3.1  0.7  1.5  2.2  2.5 

pool depth ratio  dpool/dbkf     ‐‐‐  1.66  1.17  2.5  1.5  1.7 

pool width at 
bankfull 

wpool  feet  ‐‐‐  40.6  4.15  7.4  16.3 

pool width ratio  wpool/wbkf     ‐‐‐  1.32  0.55  0.98  1.3 

pool cross‐
sectional area at 

bankfull 
Apool  SF  ‐‐‐  64.4  1.26  6.93  23.2 

pool area ratio  Apool/Abkf     ‐‐‐  1.12  0.29  1.59  1.3 

belt width  wblt  feet  ‐‐‐  105  19  26  ‐‐‐ 

meander width 
ratio 

wblt/wbkf     ‐‐‐  3.2  2.52  3.45  ‐‐‐ 

meander length  Lm  feet  ‐‐‐  350  55  140  ‐‐‐ 

meander length 
ratio 

Lm/wbkf     ‐‐‐  11.4  7.29  18.56  ‐‐‐ 

radius of 
curvature 

Rc  feet  ‐‐‐  76.7  133.8  22  66  ‐‐‐ 

radius of 
curvature ratio 

Rc/ wbkf     ‐‐‐  2.5  4.36  2.65  8.75  ‐‐‐ 

1:  Reference from the approved 2014 Little Pine III Restoration Plan 
2:  Reference from the 2008 Plan.   

 



 

Little Pine Creek II Restoration Project 
FINAL Mitigation Plan Addendum    Page 10 
 

7.0 Determination of Credits 

Mitigation credits presented in Table 5 are projections based upon the site design.  Upon completion of 
construction, the project components and credits data will be revised to be consistent with the as‐built 
condition. 

Table 5. Determination of Credits 
Little Pine Creek II Restoration Project – Mitigation Plan Addendum 

Mitigation Credits 

  

Stream  Riparian Wetland 
Non‐riparian 
Wetland 

Buffer 
Nitrogen 
Nutrient 
Offset 

Phosphorus Nutrient 
Offset 

Type  R  RE  R  RE R RE   

Totals  3,131  172 0   1.47 N/A N/A N/A N/A   N/A
 

Project Components 

Project 
Component or 

Reach ID 

Existing 
Footage / 
Acreage 

Proposed 
Stationing/Location

Approach 
(P1, P2, etc.) 

Restoration or 
Restoration 
Equivalent 

Restoration 
Footage or 
Acreage 

Mitigation 
Ratio 

Proposed 
Credit 

Little Pine 
Reach 1 

2,894 

100+00 – 105+30  P2  Restoration  530  1:1  530 

Little Pine 
Reach 2A 

106+19 – 121+31  P1  Restoration  1,512  1:1  1,512 

Little Pine 
Reach 2B 

121+31 – 124+51  P1  Restoration  321  1:1  321 

Tributary A  119  200+00 – 200+86  P2  Restoration  86  1:1  86 

Tributary B  50  300+00 – 301+04  P1  Restoration  104  1:1  104 

Tributary C  299  400+49 to 406+27  P1   Restoration  578  1:1  578 

Tributary D  899  500+00 to 506+55  Preservation 
Restoration 
Equivalent 

655  5:1  131 

Tributary E  50  600+00 to 600+50  Preservation 
Restoration 
Equivalent 

50  5:1  10 

Tributary F  153  700+00 to 701+53  Preservation 
Restoration 
Equivalent 

153  5:1  31 
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Project Components 

Project 
Component or 

Reach ID 

Existing 
Footage / 
Acreage 

Proposed 
Stationing/Location

Approach 
(P1, P2, etc.) 

Restoration or 
Restoration 
Equivalent 

Restoration 
Footage or 
Acreage 

Mitigation 
Ratio 

Proposed 
Credit 

Wetland 1  0.32  N/A 
Planting, 
fencing 

Enhancement  0.32  2:1  0.15 

Wetland 2A  0.88  N/A  
Planting, 
fencing 

Enhancement  0.88  2:1  0.44 

Wetland 2B  4.42  N/A  Fencing  Preservation  4.42  5:1  0.88 

Component Summation 

Restoration 
Level 

Stream (linear 
feet) 

Riparian Wetland 
(acres) 

Non‐Riparian 
Wetland (acres) 

Buffer (square 
feet) 

Upland (acres) 

Restoration  3,131  N/A  N/A   N/A  N/A  

Enhancement  N/A   1.2   N/A   N/A   N/A 

Enhancement I  N/A  N/A   N/A   N/A   N/A 

Enhancement II  N/A  N/A  N/A   N/A   N/A 

Creation   N/A  N/A  N/A   N/A   N/A 

Preservation  858  4.42  N/A  N/A    N/A 

1:  Stream lengths and wetlands areas are not the same as original restoration plan due to design and easement changes. 
2:  Proposed stream lengths and credits do not include easement breaks. 

 

8.0 Project Site Mitigation Plan 

8.1 Stream Design  

The project includes stream restoration and preservation as well as wetland enhancement and 
preservation.  The specific proposed stream types are described below.  Stream types were selected 
based on the surrounding landscape, climate, watershed conditions, and natural vegetation 
communities.  Design parameters for each reach are shown in Tables 6a and 6b.  The conservation 
easement, which was laid out and recorded during the 2008 Plan design, established the project 
boundaries for this design update.  The proposed conceptual design and the existing conservation 
easement boundaries are depicted on Figure 3. 

Little Pine Creek Reaches 1, 2A, and 2B; Tributary A; Tributary B; and Tributary C will be constructed as a 
C type streams according to the Rosgen classification system (Rosgen, 1996).  Type C streams are slightly 
entrenched, meandering streams with well‐developed floodplains and gentle gradients of 2% or less.  
They occur within a wide range of valley types and are appropriate for the project landscape.  For Little 
Pine Reach 1, which begins at the upstream project boundary and ends at the Glade Creek School Road 
bridge, the existing conservation easement boundary lies either on or close to Little Pine Creek’s existing 
right top of bank from the upstream project boundary downstream 300 LF.  Approximately halfway 
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down Reach 1, Wetland 1 is present in the left floodplain.  Little Pine Creek Reach 1 is designed between 
these two constraints with a meander belt width ratio at the lower end of the typical reference reach 
and design ratios. The design alignment falls well within design parameters and is expected to provide 
adequate lateral energy dissipation; however, instream bank structures including brush toe and root 
wad wrapping are proposed for installation on the outside meander banks to strengthen the bank toe 
throughout this reach as added insurance against scour prior to vegetation establishment.    

Downstream of the bridge, through the Murphy property, Little Pine Reach 2’s easement was 
established to closely meander with the 2008 Plan design.  The easement here is narrow and dictates 
the proposed stream alignment.  The design utilizes a compound bend to carry the stream through the 
Murphy property within the conservation easement provided.  Here as with upstream, the outside 
meander banks will be revetted with brush toe structures to strengthen the toe against scour prior to 
vegetation establishment.    

The morphologic design parameters as shown in Tables 6a and 6b for the project reaches fall within the 
ranges specified for C streams (Rosgen, 1996).  However, the specific values for the design parameters 
were selected based on designer experience and judgment and were verified with morphologic data 
from reference reach data sets.   

The designed channel slopes for the Little Pine Creek reaches range from approximately 0.4% to 1.5% (at 
the downstream end to connect back to the existing channel bed grade) with an overall reach slope of 
0.82%.  The design width to depth ratio for Reach 1 is 14 and the design width to depth ratio for Reach 2 
is 14.6.  Reach 1 is designed as Priority 2 restoration and a floodplain bench will be constructed along 
this entire reach.  Reach 2A is designed to fully reconnect with its existing floodplain (Priority 1).  In 
order to connect Reach 2B back to the existing channel bed grade at the downstream end, this reach is 
also designed as Priority 1 but will become slightly incised towards the tie‐in point.  This type of design 
will prevent the need for a Priority 2 with significant floodplain cut and a sudden rise in floodplain 
elevations at the tie‐in.  These reaches are all designed to have entrenchment ratios greater than 2.2.  
The design sinuosity for Reach 1 is 1.09 and the design sinuosity for Reach 2A and 2B is 1.23.   

The design reaches for Tributaries A and B are very short reaches that connect perennial streams to 
Little Pine II.  The design slopes of these reaches are 1.7% and 0.6%, respectively, and the design width 
to depth ratios are 13.2 and 14.2, respectively.  Both tributaries are designed to incise slightly in order to 
connect to the proposed bed elevation of Little Pine Creek.  This approach is the same as that described 
above for the downstream end of Little Pine Creek and is proposed for the same reasons.  Both 
tributaries are designed with a sinuosity of 1.09.   

Tributary C is a longer design reach that will meander through Wetland 2A and discharge to Little Pine 
Creek.  This design slope for this reach is 1.66 ft/ft, the design width to depth ratio is 13.7, and the 
design sinuosity is 1.23.  This stream will be constructed to have an entrenchment ratio greater than 2.2.  
The Priority 1 design connects Tributary C to its existing floodplain wetland.  Like the other reaches 
described above, this channel will become slightly incised at the downstream end to connect to the 
proposed bed of Little Pine Creek.  Three very small tributaries (D, E, and F) are also designed to connect 
to the new alignment of Little Pine Creek.  These tributaries are proposed for preservation credit.     
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Table 6a.  Design Morphologic Parameters – Little Pine Creek 
Little Pine Creek II Restoration Project – Mitigation Plan Addendum 

  Notation  Units 
Little Pine R1 (u/s 
of Glade Creek 
School Road) 

Little Pine R2 (d/s 
of Glade Creek 
School Road) 

      Min  Max  Min  Max 

Stream Type      C  C 

Drainage Area  DA  sq mi  2.57  3.34 

Design Discharge  Q  cfs  140  170 

Bankfull Cross‐Sectional Area  Abkf  SF  41.3  39.3 

Average Velocity During 
Bankfull Event 

vbkf  fps  3.7  4.5 

Width at Bankfull  wbkf  feet  24.0  24.0 

Maximum Depth at Bankfull  dmax  feet  2.5  2.3 

Mean Depth at Bankfull  dbkf feet 1.7 1.6 

Bankfull Width to Depth 
Ratio 

wbkf/dbkf    14.0  14.6 

Low Bank Height      2.5  2.3 

Bank Height Ratio  BHR    1.0  1.0 

Floodprone Area Width  wfpa  feet  >49  >53 

Entrenchment Ratio  ER >2.2 >2.2 

Valley Slope  Svalley  ft/ft  0.0055  0.0131 

Channel Slope  Schannel  ft/ft  0.0050  0.0106 

Riffle Slope  Sriffle  ft/ft  0.0067  0.0131  0.0036  0.0566 

Riffle Slope Ratio  Sriffle/Schannel    1.4  2.5  1.4  2.5 

Pool Slope  Spool  ft/ft  0.0000  0.0026  0.0000  0.0077 

Pool Slope Ratio  Spool/Schannel 0.0 0.5 0.0  0.5 

Pool‐to‐Pool Spacing  Lp‐p  feet  36  168  36  168 

Pool Spacing Ratio  Lp‐p/wbkf    1.5  7.0  1.5  7.0 

Sinuosity  K    1.09  1.23 

Belt Width  wblt feet 48 120 48  120 

Meander Width Ratio  wblt/wbkf    2.0  5.0  2.0  5.0 

Meander Length  Lm  feet  168  288  168  288 

Meander Length Ratio  Lm/wbkf    7.0  12.0  7.0  12.0 

Radius of Curvature  Rc  feet  48  96  48  96 

Radius of Curvature Ratio  Rc/ wbkf    2.0  4.0  2.0  4.0 
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Table 6b.  Design Morphologic Parameters – Tributaries 
Little Pine Creek II Restoration Project – Mitigation Plan Addendum 

  Notation  Units  Tributary A  Tributary B  Tributary C 

      Min  Max  Min  Max  Min  Max 

Stream Type      C  C  C 

Drainage Area  DA  sq mi  0.38  0.26  0.11 

Design Discharge  Q  cfs  28  21  10 

Bankfull Cross‐Sectional 
Area 

Abkf  SF  6.8  8.5  3.1 

Average Velocity During 
Bankfull Event 

vbkf  fps  3.7  2.5  2.9 

Width at Bankfull  wbkf  feet  9.5  11.0  6.5 

Maximum Depth at 
Bankfull 

dmax  feet  1.1  1.1  0.7 

Mean Depth at Bankfull  dbkf  feet 0.72 0.77 0.47

Bankfull Width to Depth 
Ratio 

wbkf/dbkf    13.2  14.3  13.7 

Low Bank Height      1.1  1.1  0.7 

Bank Height Ratio  BHR    1.0  1.0  1.0 

Floodprone Area Width  wfpa  feet  >18  >18  >13 

Entrenchment Ratio  ER  >2.2 >2.2 >2.2

Valley Slope  Svalley  ft/ft  0.018  0.0065  0.0199 

Channel Slope  Schannel  ft/ft  0.017  0.006  0.0166 

Riffle Slope  Sriffle  ft/ft  0.018  0.0321  0.0084  0.0150  0.0232  0.0415 

Riffle Slope Ratio  Sriffle/Schannel    1.1  1.8  1.4  2.5  1.4  2.5 

Pool Slope  Spool  ft/ft  0.00  0.0089  0.0000  0.003  0.0000  0.0083 

Pool Slope Ratio  Spool/Schannel 0.0 0.5 0 0.5  0  0.5

Pool‐to‐Pool Spacing  Lp‐p  feet  14  67  17  77  10  46 

Pool Spacing Ratio  Lp‐p/wbkf    1.5  7.0  1.5  7.0  1.5  7.0 

Sinuosity  K    1.06  1.09  1.23 

Belt Width  wblt  feet 19 77 22 77  13  46

Meander Width Ratio  wblt/wbkf    2.0  5.0  2.0  5.0  2.0  5.0 

Meander Length  Lm  feet  77  124  77  132  46  78 

Meander Length Ratio  Lm/wbkf    7.0  12.0  7.0  12.0  7.0  12.0 

Radius of Curvature  Rc  feet  19  43  22  44  13  26 

Radius of Curvature Ratio  Rc/ wbkf    2.0  4.0  2.0  4.0  2.0  4.0 

 

8.2 Wetland Design 

The proposed stream and wetland restoration project includes three distinct riparian wetland zones 
referred to as Wetland 1, Wetland 2A, and Wetland 2B (Figure 3).  Wetland 1 is an area upstream of 
Glade Creek School Road.  This area is in an open pasture adjacent to Little Pine Creek and was 
previously used for cattle (though now it is fenced).  Wetland 1 is proposed for wetland enhancement 
and work done on this zone will primarily involve planting with native species.  Wetland 2A is located 
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south of the road adjacent to Tributary C.  This wetland is currently partially forested with primarily 
white pine canopy and herbaceous plants such as skunk cabbage, sedges, and soft rush.  Portions of this 
wetland do not have tree canopy.  Work proposed on Wetland 2A includes planting of understory 
species under the canopy and planting native wetland tree species in the open areas.  Some of the pine 
trees will be harvested for use in the construction of the stream channels and these will be replaced 
with native wetland trees.  Wetland 2B is a fairly large bottomland hardwood forested wetland 
proposed for preservation.  This wetland will serve as the reference community for Wetlands 1 and 2A.  
Planting for the wetland enhancement zones is described in the following section. 

8.3 Wetland and Buffer Planting 

The target communities for the restored riparian buffer zones will be based on the following: 

 Reference conditions from forested areas within or near to the project site; 

 Native trees, appropriate for the physiographic setting, with proven success in early successional 
restoration sites; and 

 Vegetation listed for the community types in Guide to the Natural Communities of North Carolina 
(Schafale, 2012) likely to occur on the site. 

The natural community type for the conversion of the Little Pine Creek floodplain from pasture to 
forest is Montane Alluival Forest.   

8.4 Design Justification 

Based on assessments of the watershed and existing channels, the project design has been developed to 
correct system wide channel instability observed along Little Pine Creek and its tributaries caused by 
past livestock access, channelization, and lack of woody riparian vegetation.  The streams are actively 
eroding, and in the case of Little Pine Creek, the stream is cutting laterally at a fairly rapid pace.  The 
eroding stream banks are a major source of sediment to the project streams and downstream trout 
waters.  The buffer along much of the site’s stream length and portions of the wetland communities 
have been denuded.  Habitat within the streams is degraded due to lack of lack of floodplain vegetation 
for shading and cover and lack of diverse habitats within the channel.  The active erosion will not cease 
without intervention and, in this case, full restoration is warranted to stabilize the system and improve 
aquatic habitat.  In addition, the natural wetland and floodplain vegetation communities can be greatly 
improved through planting and protecting the site with a conservation easement.   

8.5 Sediment Transport Analysis 

To begin an analysis of sediment supply a watershed assessment must be performed.  Wildlands staff 
performed a watershed reconnaissance, reviewed a series of aerial photographs dating back to 1964, 
and reviewed land cover data in order to assess the current condition of the watersheds and identify 
time periods when the watersheds underwent changes that would affect the sediment load such as 
development or land clearing.  As previously described, land cover within the watersheds has remained 
relatively consistent since 1964 (see Section 3 for more information).  During the period between the 
summer of 2012 and the summer of 2013, Wildlands visited the project site frequently to conduct 
existing conditions surveys and perform design analysis.  Depositional features observed within the 
project streams remained relatively stable with little or no change in dimension or location during that 
period.  Wildlands also conducted a review of the 2008 detailed topographic survey of Little Pine Creek 
upstream of the project site in 2013, approximately five years after the date of the survey.  Bars and 
islands noted on the survey were still evident in the field and appeared to be to the same dimensions 
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and elevations as they were when originally surveyed.  Based on Wildlands review of onsite sediment 
deposition patterns and the upstream survey, it appears that the Project streams have relatively low 
sediment supplies.  Low sediment supply channels are less prone to morphologic adjustment and, 
therefore, are less risky restoration projects.  However, to further verify the stability of the proposed 
design, Wildlands performed a sediment transport analysis on Little Pine Creek described in the 
following sections.   

8.5.1 Competence Analysis 

A competence analysis was performed for each of the design reaches to compare shear stresses along 
the channel at the design bankfull discharge with the size distribution of the bed material.  Standard 
equations were used to calculate the critical dimensionless shear stress needed to move the bed 
material and the depth and slope combination needed to produce that stress for Little Pine Creek.  The 
shear stress calculated with this method for Little Pine Creek was also verified with a HEC‐RAS model.  
The results of the competence analysis for Little Pine Creek indicate that the proposed channel will have 
the shear stress to move the majority of the larger particles supplied to the channel during bankfull 
events.  It also indicates that the design depth and slope are adequate to move the bed material.  
However, grade control will be used to ensure that downcutting does not occur after construction.  This 
analysis is not appropriate for very small streams and was not performed in the tributaries.    

During the onsite existing conditions survey, only one well developed sediment bar was determined to 
be adequately built to represent transport at a bankfull event.  This bar was present on the interior of an 
unstable meander bend.  Large branches from a tree rooted to the outside of the bend were 
overhanging the bar and could have potentially acted as an obstruction during high flow events, 
influencing the material which deposited on the bar.  The two largest particles on the lower third of this 
bar were 183 mm and 104 mm, respectively.  See Appendix 1 for the bar distribution and photos of the 
bar and the tree overhang (located on Page 2 of the Photo Log in Appendix 1).  Wildlands conducted 
pavement/subpavement samples on the same stream just downstream on the DMS owned Little Pine III 
project.  In order to determine whether the tree branches influence the deposition on the bar, 
Wildlands reviewed the subpavement samples taken from the downstream project.  The largest 
subpavement material on the downstream project was 113 mm, which is within the range of larger 
material found on the bar on the project site.  Therefore, the bar sample taken on the project site was 
determined to be a reliable indicator of transport at bankfull flow.   
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Table 7.  Dimensionless Critical Shear Stress Calculations – Little Pine Creek 
Little Pine Creek II Restoration Project – Mitigation Plan Addendum 

  
Little Pine 
Creek  

Tributary A  Tributary B  Tributary C 

Overall Channel Average Shear Stress 
(lbs./ft2)  0.74  N/A  N/A  N/A 

Largest Particle Entrained by Channel 
Shear Stress from Shields Curve (mm)1  57  N/A  N/A  N/A 

Largest Particle Entrained by Channel 
Shear Stress from Revised Shields Curve 

(mm)1 
122  N/A  N/A  N/A 

Largest Particles from Bar Sample (mm) 

First largest, Second largest 
183, 104  N/A  N/A  N/A 

Largest Particle from Riffle Pebble Count 
(mm)  362  N/A  N/A  N/A 

Predicted Mean Depth to Move Largest 
Particle on the Bar (ft)1 

First largest, Second largest 

2.7, 1.3  N/A  N/A  N/A 

Design Depth (ft)  1.6  N/A  N/A  N/A 

Predicted Slope to Move Largest 
Particles (ft/ft)1 

First largest, Second largest 

0.0124, 
0.0058  N/A  N/A  N/A 

Design Slope (ft/ft)  0.0079  N/A  N/A  N/A 

1: From Revised Shields Diagram from Wildland Hydrology 2001 

 

8.5.2 Capacity Analysis 

A capacity analysis is necessary to determine if a stream has the ability to pass the sediment load 
supplied by the watershed.  This analysis was done using the sediment transport capacity hydraulic 
design module in HEC‐RAS. HEC‐RAS models were built for existing and proposed bankfull conditions of 
Little Pine Creek. The sediment transport capacity module uses the hydraulic model along with bed 
material data to estimate the sediment load that the modeled stream can move at a bankfull discharge. 
For this analysis, the Meyer‐Peter Muller transport equation was selected based on consideration of the 
channel size and slope, bed material size ranges, and channel velocities.  For information on this and 
other equations please consult the HEC‐RAS user’s manual (HEC, 2010). The results for the existing 
channel and proposed channel analyses are shown in Table 8.  

 
Table 8. Sediment Transport Capacity Analysis 
Little Pine Creek III Stream & Wetland Restoration Project 

Reach  Existing, tons/day  Proposed, tons/day 

Little Pine Creek Total Load  35,430  37,402 

Little Pine Creek Average Load  844  891 
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The results in Table 8 indicate that sediment transport capacity for Little Pine Creek will increase 
somewhat when the proposed design is implemented. These results indicate that aggradation is not 
likely a problem.  As discussed above, the upstream watershed has remained stable for decades and is 
not supplying significant amount of sediment.  If the watershed supply remains static and the model 
results are accurate, the system will be at a slight risk for degradation.  Stream power, in‐stream 
velocities, energy slope, shear stress, bed and bank resistance and turbulence were considered during 
the design process and grade control structures and constructed riffles were incorporated and 
manipulated to manage stream power and reduce or eliminate the potential for degradation and 
incision following construction activities. Excess stream power over substantial distances nor 
degradation are anticipated following construction. Grade control structures are described in Section 8.6 

8.6 Project Implementation Summary 

The stream and wetland restoration will be constructed as described in this section.  A full set of 
preliminary design plans is included with this mitigation plan for review. 

8.6.1 Stream Restoration Grading and Structure Installation 
Stream restoration is proposed for all project reaches.  Most of this stream restoration work will be 
Priority 1 restoration.  Priority 1 restoration will include raising the bed of the channel so that bankfull 
stage is at the existing floodplain elevation.  New channel will be excavated for much of the restored 
reaches, but in some locations the new stream will cross or run within the existing channel.  Little Pine 
Creek Reach 1 will be constructed as Priority 2 restoration meaning that a floodplain bench will be cut at 
a lower elevation than the original floodplain.  The downstream end of each project reach will become 
slightly incised in order to tie the proposed bed into the bed grade of the receiving stream.  This will 
eliminate the need to cut priority 2 benches along these reaches.   
 
For all project reaches, the cross sections will be constructed to accommodate the design bankfull 
discharge, the pattern will be reconstructed so that the channel meanders through the floodplain, and 
riffle‐pool bed morphology will be reestablished.  The cross‐sectional dimensions of the design channels 
will be constructed to flood the adjacent floodplain and existing wetlands frequently. The reconstructed 
channel banks will be built with stable side slopes, planted with native materials, and matted for long‐
term stability.  The slightly meandering planform of the channels will be built to mimic natural mountain 
streams.  Pools will generally be built in the outside of the meander bends and riffles will be built in the 
straight sections of channel between meanders.  Various types of constructed riffles have been designed 
for the restoration reaches to provide grade control throughout the entire length of the project reaches.  
Constructed riffles will incorporate native stone and alluvium and, in many cases, woody materials.  
Other grade control structures such as j‐hooks and cross vanes will also be installed at certain points in 
Little Pine Creek.  On‐site alluvial and excavated rock will be used to construct riffles and in‐stream 
structures.  Details of each type of constructed riffle are included with the draft plans.  Wood structures 
will also be incorporated into the restoration reaches including root wads and brush toe for bank 
protection and angled log drops.  Details for each of these structures are also included with the draft 
plans.  Locations of all proposed structures can be seen of the plan and profile sheets. 

8.6.2 Natural Plant Community Restoration 
As a final stage of construction, riparian stream buffers and wetland enhancement zones will be planted 
with native trees and herbaceous plants. Wetland 2B located along the lower portion of Little Pine Creek 
was identified as a reference condition wetland for the project site and best classifies as a montane 
alluvial forest system.  The woody and herbaceous species selected for the planting plan are based on 
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this community type, observations of the occurrence of species in the reference site buffers, and best 
professional judgment on species establishment and anticipated site conditions in the early years 
following project implementation. Enhancement zones will be planted with canopy species in areas 
where no canopy currently exists.  In areas where the canopy is present, understory species will be 
planted to supplement the existing community.  Some of the white pines will be removed from Wetland 
2A to use for woody material in the construction of the stream.   

 
Individual tree and shrub species will be planted within the project easement including stream banks, 
floodplains zones, and wetland enhancement areas. These species will be planted as bare root 
(floodplain zones and wetland enhancement zones) and live stakes (stream banks) and will provide 
additional stabilization to the outsides of constructed meander bends and side slopes. Juncus and carex 
plugs will be installed at the toe of banks of the restoration reaches. Species planted as bare roots will 
be spaced at an initial density of 520 plants per acre (12 feet by 6 feet spacing). Live stakes will be 
planted on channel banks at 3‐foot spacing and point bars will not be planted with live stakes. Targeted 
densities after monitoring year 3 are 320 woody stems per acre. Juncus and carex species plug spacing 
will be three to five feet.  Permanent herbaceous seed will be placed on stream banks and bench areas 
and all disturbed areas within the project easement. The stream banks will be planted with live stakes. 
The riparian buffers and wetland areas will be planted with bare root seedlings. Proposed permanent 
herbaceous species are shown in the plan set. 

9.0 Maintenance Plan 

The site shall be monitored on a regular basis and a physical inspection of the site shall be conducted a 
minimum of once per year throughout the post‐construction monitoring period until performance 
standards are met.  These site inspections may identify site components and features that require 
routine maintenance.  Routine maintenance should be expected most often in the first two years 
following site construction and may include the following: 
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Table 9.  Maintenance Plan 
Little Pine Creek II Stream & Wetland Restoration Project 

Component/Feature  Maintenance through project close‐out 

Stream 

Routine channel maintenance and repair activities may include chinking of in‐
stream structures to prevent piping, securing of loose coir matting, and 
supplemental installations of live stakes and other target vegetation along the 
channel.  Areas where storm water and floodplain flows intercept the channel 
may also require maintenance to prevent bank failures and head‐cutting.  
Beaver activity will be monitored and beaver dams on project streams will 
typically be removed during the monitoring period by a contracted entity to 
allow for bank stabilization and stream development outside of this type of 
influence. 

Wetland 

Routine wetland maintenance and repair activities may include supplemental 
installations of live stakes and other target vegetation within the wetland.  
Areas where floodplain flows intersect the wetland may also require 
maintenance to prevent scour.   

Vegetation 

Vegetation shall be maintained to ensure the health and vigor of the targeted 
community.  Routine vegetation maintenance and repair activities may 
include supplemental planting, pruning, mulching, and fertilizing.  Exotic 
invasive plant species or excessive native volunteer tree growth that 
threatens the viability of planted species shall be controlled by mechanical 
and/or chemical methods.  Any vegetation control requiring herbicide 
application will be performed in accordance with NC Department of 
Agriculture (NCDA) rules and regulations.  

Site boundary 

Site boundaries shall be identified in the field to ensure clear distinction 
between the mitigation site and adjacent properties.  Boundaries may be 
identified by fence, marker, bollard, post, tree‐blazing, or other means as 
allowed by site conditions and/or conservation easement.  Boundary markers 
disturbed, damaged, or destroyed will be repaired and/or replaced on an as‐
needed basis.   

Ford and Culvert Crossings 
Permanent crossings within the site may be maintained only as allowed by 
Conservation Easement or existing easement, deed restrictions, rights of way, 
or corridor agreements.   

 
Any identified high priority problem areas will be visually monitored and remedial actions will be 
discussed with DMS staff to determine a plan of action.  A remedial action plan will be submitted if 
maintenance is required. 

10.0 Performance Standards 

The stream restoration performance criteria for the project site will follow approved performance 
criteria presented in the NCDMS Mitigation Plan Template (version 2.1, 09/01/2011), NCDMS Annual 
Monitoring Report Format, Data Requirements, and Content Guidance (April 2015), and the Stream 
Mitigation Guidelines issued in April 2003 by the USACE and NCDWQ.  Annual monitoring and semi‐
annual site visits will be conducted to assess the condition of the finished project.  The stream 
restoration sections of the project will be assigned specific performance criteria components for 
hydrology, vegetation, and morphology.  The wetland enhancement sections will be assigned specific 
performance criteria for vegetation. Performance criteria will be evaluated throughout the five year 
post‐construction monitoring.  If all performance criteria have been successfully met and two bankfull 
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events have occurred in separate years during the five year period, DMS or monitoring consultant may 
propose to terminate stream and/or vegetation monitoring pending little to no prevalent invasive 
species issues are occurring. An outline of the performance criteria components follows. An outline of 
the performance criteria components follows. 

10.1 Streams 

Dimension   
Riffle cross sections on the restoration reaches should be stable and should show little change in 
bankfull area, maximum depth ratio, and width‐to‐depth ratio. Per NCDMS guidance, bank height ratios 
shall not exceed 1.2 for restored channels to be considered stable. For restored, meandering streams, 
such as Rosgen C and E‐type streams, entrenchment ratios shall be at least 2.2.  All riffle cross sections 
should fall within the parameters defined for channels of the appropriate Rosgen stream type. If any 
changes do occur, these changes will be evaluated to assess whether the stream channel is showing 
signs of instability. Indicators of instability include a vertically incising stream bed or eroding channel 
banks. Changes in the channel that indicate a movement toward stability or enhanced habitat include a 
decrease in the width‐to‐depth ratio in meandering channels or an increase in pool depth. Remedial 
action would not be taken if channel changes indicate a movement toward stability.  

In order to assess channel dimension success, seven permanent cross sections will be installed on Little 
Pine Creek, and one per 20 bankfull widths along tributaries on restoration reaches, with riffle and pool 
sections in proportion to NCDMS guidance.  Each cross section will be permanently marked with pins to 
establish its location. Cross section surveys will include points measured at all breaks in slope, including 
top of bank, bankfull, edge of water, and thalweg.  If moderate bank erosion is observed within 
permanent pool cross sections during the monitoring period, an array of bank pins will be installed in 
the permanent cross section where erosion is occurring for reaches with a bankfull width of greater than 
three feet.  Bank pins will be installed on the outside bend of the cross section in at least three locations 
(one in upper third of the pool, one at the permanent cross section, and one in the lower third of the 
pool).  Bank pins will be monitored by measuring exposed rebar and maintaining pins flush to bank to 
capture bank erosion progression.  Annual cross section and bank pin survey (if applicable) will be 
conducted during the five year monitoring period. 

Profile and Pattern   
Longitudinal profile data for the stream restoration reaches should show that the bedform features are 
remaining stable. The riffles should be steeper and shallower than the pools, while the pools should be 
deep with nearly flat water surface slopes. The relative percentage of riffles and pools should not 
change significantly from the design parameters. Adjustments in length and slope of run and glide 
features are expected and will not be considered a sign of instability. The longitudinal profile should 
show that the bank height ratio remains very near to 1.0 for the majority of the restoration reaches.   

Substrate  
Substrate materials in the restoration reaches should indicate a progression towards or the maintenance 
of coarser materials in the riffle features and smaller particles in the pool features.   

A reach‐wide pebble count will be performed in each restoration reach each year for classification 
purposes.  A pebble count will be performed at each surveyed riffle to characterize the pavement.   

10.2  Hydrology 

Stream  
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Two bankfull flow events must be documented on the restoration reaches within the five‐year monitoring 
period.   The  two bankfull events must occur  in separate years.   Stream monitoring will  continue until 
success criteria in the form of two bankfull events in separate years have been documented.   

Bankfull events will be documented using photographs and either a crest gage or a pressure transducer, 
as appropriate for site conditions.  The selected measurement device will be installed in the stream 
within a surveyed riffle cross section.  The device will be checked at each site visit to determine if a 
bankfull event has occurred.  Photographs will also be used to document the occurrence of debris lines 
and sediment deposition. 

10.3 Vegetation 

The final vegetative success criteria will be the survival of 260 planted stems per acre in the riparian 
corridor at the end of the required monitoring period (year five).  The interim measure of vegetative 
success for the site will be the survival of at least 320 planted stems per acre at the end of the third 
monitoring year.  The extent of invasive species coverage will also be monitored and controlled as 
necessary during year 1 post construction, then as needed throughout the required monitoring period 
(five years).    

Vegetation monitoring plots will be installed across the restoration site to measure the survival of the 
planted trees.  The number of monitoring quadrants required will based on the NCDMS monitoring 
guidance documents.  Vegetation monitoring will occur in the fall. 

10.4   Other Parameters 

Photo Reference Stations 
Photographs will be taken once a year to visually document stability for five years following 
construction. Permanent markers will be established and located with GPS equipment so that the same 
locations and view directions on the site are photographed each year. Photos will be used to monitor 
restoration reaches as well as vegetation plots.   

Longitudinal reference photos will be established at the tail of riffles approximately every 300 LF along 
the channel by taking a photo looking upstream and downstream.  Cross sectional photos will be taken 
of each permanent cross section looking upstream and downstream.  Reference photos will also be 
taken for each of the vegetation plots.  Representative digital photos of each permanent photo point, 
cross section and vegetation plot will be taken on the same day that the stream and vegetation 
assessments are conducted.  The photographer will make every effort to consistently maintain the same 
area in each photo over time.  

Photographs should illustrate the site’s vegetation and morphological stability on an annual basis.  Cross 
section photos should demonstrate no excessive erosion or degradation of the banks.  Longitudinal 
photos should indicate the absence of persistent bars within the channel or vertical incision.  Grade 
control structures should remain stable.  Deposition of sediment on the bank side of vane arms is 
preferable.  Maintenance of scour pools on the channel side of vane arms is expected.   

Visual Assessments 
Visual assessments will be performed along stream reaches on a semi‐annual basis during the five year 
monitoring period.  Problem areas will be noted such as channel instability (i.e. lateral and/or vertical 
instability, instream structure failure/instability and/or piping, head cuts), vegetation health (e.g. low 
stem density, vegetation mortality, invasive species or encroachment), beaver activity, or livestock 
access.  Areas of concern will be mapped and photographed accompanied by a written description in the 
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annual report.  Problem areas with be re‐evaluated during each subsequent visual assessment.  Should 
remedial actions be required, recommendations will be provided in the annual monitoring report. 

11.0 Monitoring Plan 

Using the NCDMS Baseline Monitoring Report Template (02/2014), a baseline monitoring document and 
as‐built record drawings of the project will be developed within 60 days of the completion of planting 
and monitoring device installation on the site.  Complete monitoring reports will be prepared annually in 
the fall and submitted to NCDMS using the NCDMS Annual Monitoring Report Format, Data 
Requirements, and Content Guidance (April 2015). The monitoring report shall provide a project data 
chronology that will facilitate an understanding of project status and trends, population of NCDMS 
databases for analysis, research purposes, and assist in decision making regarding close‐out. The 
monitoring period will extend five years beyond completion of construction or until performance criteria 
have been met. All survey will be tied to grid.   

11.1 Site Specific Monitoring 

Project monitoring requirements are listed in more detail in Table 10.  Approximate locations of the 
proposed vegetation plots and cross section monitoring components are illustrated in Figure 4. 
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Table 10.  Monitoring Requirements 
Little Pine Creek II Stream & Wetland Restoration Project 

Parameter 
Monitoring 
Feature 

Quantity/ Length by Reach 

Frequency  Notes 
Little Pine 
Creek 

Trib A  Trib B  Trib C 
Wetland 

Enhancement 

Dimension 

Riffle Cross 
Sections 

3  1  1  1  n/a 
Annual   

Pool Cross 
Section 

2  n/a  n/a  1  n/a 

Pattern  Pattern  n/a  n/a n/a n/a n/a n/a  1

Profile 
Longitudinal 

Profile 
Y  Y  Y  Y  n/a  Annual  2 

Substrate 

Reach wide 
(RW), Riffle 
(RF) 100 

pebble count 

1 RW,    
3 RF 

1 RW,   
1 RF 

1 RW,  
1 RF 

1 RW,   
1 RF 

n/a  Annual    

Hydrology 
Crest Gage/ 
Transducer  1  1  1  1  2  Quarterly  3, 4 

Vegetation  Stem Counts  8  Annual  5

Exotic and 
nuisance 
vegetation 

    Annual  6 

Project 
Boundary 

    Annual  7 

Reference 
Photos 

Photographs  14  Annual   

1. Pattern will be collected during as‐built baseline monitoring survey only, unless observations indicate lack of lateral stability. 

2. Entire profile will be surveyed on an annual basis for restoration and enhancement level 1 streams since the proposed stream 
lengths are less than 3000 LF  

3. Crest gages and/or transducers will be inspected during semi‐annual site visits, evidence of bankfull events will be documented 
with a photo when possible.  Transducers will be set to record stage once every two hours.  Device will be inspected and 
downloaded semi‐annually.  

4. One wetland gage will be placed in Wetland 1 and one wetland gage will be placed in Wetland 2A.   

5. The size of individual quadrants will be 100 square meters for woody tree species and shrubs. Vegetation assessments will be 
conducted following the Carolina Vegetation Survey (CVS) Level 2 Protocol for Recording Vegetation (2006). 

6. Locations of exotic and nuisance vegetation will be mapped. 

7. Locations of fence damage, vegetation damage, boundary encroachments, etc. will be mapped. 

12.0 Long‐Term Management Plan 

Upon approval for close‐out by the Interagency Review Team (IRT) the site will be transferred to the 
NCDEQ Division of Natural Resource Planning and Conservation’s Stewardship Program.  This party shall 
be responsible for periodic inspection of the site to ensure that restrictions required in the conservation 
easement or the deed restriction document(s) are upheld.  Endowment funds required to uphold 
easement and deed restrictions shall be negotiated prior to site transfer to the responsible party. 
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The NCDEQ Division of Natural Resource Planning and Conservation’s Stewardship Program currently 
houses DMS stewardship endowments within the non‐reverting, interest‐bearing Conservation Lands 
Stewardship Endowment Account.  The use of funds from the Endowment Account is governed by North 
Carolina General Statue GS 113A‐232(d)(3).  Interest gained by the endowment fund may be used only 
for the purpose of stewardship, monitoring, stewardship administration, and land transaction costs, if 
applicable.  The NCDEQ Stewardship Program intends to manage the account as a non‐wasting 
endowment.  Only interest generated from the endowment funds will be used to steward the 
compensatory mitigation sites.  Interest funds not used for those purposes will be re‐invested in the 
Endowment Account to offset losses due to inflation. 

13.0 Adaptive Management Plan 

Upon completion of site construction DMS will implement the post‐construction monitoring protocols 
previously defined in this document.  Project maintenance will be performed as described previously in 
this document.  If, during the course of annual monitoring it is determined the site’s ability to achieve 
site performance standards are jeopardized, DMS will notify the USACE of the need to develop a Plan of 
Corrective Action.  The Plan of Corrective Action may be prepared using in‐house technical staff or may 
require engineering and consulting services.  Once the Corrective Action Plan is prepared and finalized 
DMS will: 

 Notify the USACE as required by the Nationwide 27 permit general conditions. 

 Revise performance standards, maintenance requirements, and monitoring requirements as 
necessary and/or required by the USACE. 

 Obtain other permits as necessary. 

 Implement the Corrective Action Plan. 

 Provide the USACE a Record Drawing of Corrective Actions.  This document shall depict the 
extent and nature of the work performed. 

14.0 Financial Assurances 

Pursuant to Section IV H and Appendix III of the Division of Mitigation Service’s In‐Lieu Fee Instrument 
dated July 28, 2010, the North Carolina Department of Environmental Quality has provided the US Army 
Corps of Engineers Wilmington District with a formal commitment to fund projects to satisfy mitigation 
requirements assumed by DMS.  This commitment provides financial assurance for all mitigation 
projects implemented by the program. 
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APPENDIX 1.  Existing Geomorphic Survey Data and 
Photo Log 



Little Pine Creek II Restoration Project (NCEEP Project Number 856)

Watershed

2571.8
45.6
23.7
2576.4
96+
3.4
1.9
12.3
4.1+
1.4
C

Cross-Section Plots

Resurvey

Summary Data

New 05050001
Upper New

Wildlands, IE, AKT

Little Pine Creek - Reach 1

Field Crew
Date

XS ID

Stream Type
Bank Height Ratio
Entrenchment Ratio

Mean Depth at Bankfull (ft)
W/D Ratio

Bankfull Elevation (ft)

Bankfull Width (ft)
Bankfull Cross‐Sectional Area (ft2)

Cross‐Section 6:  View Downstream

River Basin

2.57 sq. miles

Cross‐Section 6:  View Upstream

Max Depth at Bankfull (ft)
Flood Prone Width (ft)

6/24/13

Flood Prone Area Elevation (ft)

XS6 (Riffle)
Drainage Area

2569.00

2570.00

2571.00

2572.00

2573.00

2574.00

2575.00

2576.00

2577.00

0+00 0+10 0+20 0+30 0+40 0+50 0+60 0+70 0+80 0+90 1+00

El
ev
at
io
n 
(fe

et
)

Station (feet)

Little Pine Creek ‐ Reach 1
Cross‐Section 6 (Riffle) 

3/21/08 (2008 Mitigation Plan) 6/24/13 (Wildlands Resurvey ‐ not tied to grid) Wildlands Bankfull Field Call Floodprone



Little Pine Creek II Restoration Project (NCEEP Project Number 856)

2562.2
52.9
31.9
2564.7
106+
3.5
1.7
19.2
3.3+
1.5
C

Cross‐Section 14:  View Upstream Cross‐Section 14:  View Downstream
Bank Height Ratio
Stream Type

Flood Prone Area Elevation (ft)
Flood Prone Width (ft)
Max Depth at Bankfull (ft)
Mean Depth at Bankfull (ft)
W/D Ratio
Entrenchment Ratio

Bankfull Width (ft)

XS ID XS14 (Riffle)
Drainage Area 3.34 sq. miles
Date 6/24/13
Field Crew Wildlands, IE, AKT

Summary Data
Bankfull Elevation (ft)
Bankfull Cross‐Sectional Area (ft2)

Cross-Section Plots

Little Pine Creek - Reach 2
Resurvey

River Basin
Watershed Upper New

New 05050001

2558

2559

2560

2561

2562

2563

2564

2565

0 20 40 60 80 100

El
ev
at
io
n 
(fe

et
)

Station (feet)

Little Pine Creek ‐ Reach 2
Cross‐Section 14 (Riffle)

3/21/08 (2008 Mitigation Plan) 6/24/13 (Wildlands Resurvey ‐ not tied to grid)



Little Pine Creek II Restoration Project (NCEEP Project Number 856)

2572.9
10.5
6.6

2575.1
61.1
2.2
1.6
4.1
9.3
1.0
E

Trib A ‐ Cross‐Section 1:  View Upstream Trib A ‐ Cross‐Section 1:  View Downstream
Bank Height Ratio
Stream Type

Flood Prone Area Elevation (ft)
Flood Prone Width (ft)
Max Depth at Bankfull (ft)
Mean Depth at Bankfull (ft)
W/D Ratio
Entrenchment Ratio

Bankfull Width (ft)

XS ID Trib A XS1 (Riffle)
Drainage Area 0.38 sq. miles
Date 5/21/2013
Field Crew Wildlands, IE, AKT

Summary Data
Bankfull Elevation (ft)
Bankfull Cross‐Sectional Area (ft2)

Watershed Upper New

Cross-Section Plots

Tributary A 
Resurvey

River Basin Catawba 03050101

2570

2571

2572

2573

2574

2575

2576

0 10 20 30 40 50 60 70 80 90 100

El
ev
at
io
n 
(fe

et
)

Station (feet)

Tributary A
Cross‐Section 1 (Riffle , moved slightly downstream during 2008 resurvey)

3/21/08 (2008 Mitigation Plan) 6/24/13 (Wildlands Resurvey ‐ not tied to grid) Wildlands Bankfull Field Call Floodprone Area



Little Pine Creek II Restoration Project (NCEEP Project Number 856)

2572.0
7.1
8.0

2573.6
16.9
1.6
0.9
8.9
2.1
2.0
G

Trib C ‐ Cross‐Section 6:  View Upstream Trib C ‐ Cross‐Section 6:  View Downstream
Bank Height Ratio
Stream Type

Flood Prone Area Elevation (ft)
Flood Prone Width (ft)
Max Depth at Bankfull (ft)
Mean Depth at Bankfull (ft)
W/D Ratio
Entrenchment Ratio

Bankfull Width (ft)

XS ID Trib C XS6 (Riffle/Run)
Drainage Area 0.11 sq. miles
Date 5/21/2013
Field Crew Wildlands, IE, AKT

Summary Data
Bankfull Elevation (ft)
Bankfull Cross‐Sectional Area (ft2)

Watershed Upper New

Cross-Section Plots

Tributary C
Resurvey

River Basin Catawba 03050101

2570

2571

2572

2573

2574

2575

0 10 20 30 40 50 60 70 80

El
ev
at
io
n 
(fe

et
)

Station (feet)

Tributary C
Cross‐Section 6 (Riffle/Run)

3/21/08 (2008 Mitigation Plan) 6/24/13 (Wildlands Resurvey ‐ not tied to grid) Floodprone Area Wildlands Bankfull Field Call



Summary
d16 (mm) 28

d35 (mm) 57

d50 (mm) 72

d84 (mm) 144

d95 (mm) 174

Pebble Count Plots
Little Pine  - XS14 Riffle
Existing Conditions- 06/24/2013

0

10

20

30

40

50

60

70

80

90

100

0.01 0.1 1 10 100 1000 10000

P
e
rc
e
n
t 
C
u
m
u
la
ti
ve
 (%

)

Particle Class Size (mm)

Little Pine ‐ XS 14 Riffle
Pebble Count Particle Distribution 

6/24/2013

Sand Gravel
Cobble Boulder Bedrock

SandSandSilt/Clay

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

In
d
iv
id
u
al
 C
la
ss
 P
e
rc
e
n
t

Particle Class Size (mm)

Little Pine ‐ XS 14 Riffle
Individual Class Percent 

6/24/2013

 Little Pine Creek II Restoration Project
           Mitigation Plan Addendum
  







Little Pine Creek II Restoration Project                   Photo Log, Appendix 1 
Mitigation Plan Addendum    Page 1 

 

Looking downstream along Little Pine Creek, above Glade 
Creek School Road.  04/2015 

Little Pine Creek upstream of road.  Eroded bank with exposed 
cobble layer.  Shawn points to bankfull.  06/2013 

Little Pine Creek upstream of Glade Creek School Road. 
Vegetated mid‐channel bar with steep riffle below.  06/2013 

Little Pine Creek, just upstream of Glade Creek School Road 
bridge.  Eroded bend.  06/2013 

Looking upstream along Little Pine Creek, at Glade Creek 
School Road bridge.  06/2013 

Glade Creek School Road bridge over Little Pine Creek, looking 
upstream. 
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Little Pine Creek in horse pasture, just below Glade Creek 
School Road bridge.  06/2013 

Little Pine Creek meander bend erosion in horse pasture.  
06/2013 

Little Pine Creek bank erosion.  06/2013 Little Pine Creek active bank erosion.  06/2013 

Coarse bar sampled on Little Pine Creek.  06/2013 Coarse bar sampled on Little Pine Creek.  06/2013
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Little Pine Creek, near downstream project extents.  06/2013 Looking upstream along Tributary A. 04/2015 

Tributary A at Little Pine Creek confluence.  06/2013 Looking upstream along Tributary B. 04/2015

Looking upstream along Tributary C. 04/2015 Looking upstream at UT1 to Tributary C. 04/2015
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Looking downstream along Tributary D. 04/2015 Looking upstream along Tributary E. 04/2015

Looking upstream along Tributary F. 04/2015  View of Wetland 1. 04/2015 

View of Wetland 2A. 04/2015  View of Wetland 2B 04/2015 

 



APPENDIX 2.  USACE Routine Wetland Determination,  
NCWAM Data Forms and Stream Classification Forms  



US Army Corps of Engineers                      Eastern Mountains and Piedmont – Interim Version 

WETLAND DETERMINATION DATA FORM – Eastern Mountains and Piedmont 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                         State:                     Sampling Point:                           

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                      Local relief (concave, convex, none):                                             Slope (%):                 

Subregion (LRR or MLRA):                                      Lat:                                                        Long:                                                        Datum:                         

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 
within a Wetland?                 Yes                   No               

Remarks:  

 

 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        True Aquatic Plants (B14)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Hydrogen Sulfide Odor (C1)        Drainage Patterns (B10) 

       Saturation (A3)        Oxidized Rhizospheres on Living Roots (C3)        Moss Trim Lines (B16) 

       Water Marks (B1)        Presence of Reduced Iron (C4)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Recent Iron Reduction in Tilled Soils (C6)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Thin Muck Surface (C7)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Other (Explain in Remarks)        Stunted or Stressed Plants (D1) 

       Iron Deposits (B5)         Geomorphic Position (D2) 

       Inundation Visible on Aerial Imagery (B7)         Shallow Aquitard (D3) 

       Water-Stained Leaves (B9)         Microtopographic Relief (D4) 

       Aquatic Fauna (B13)         FAC-Neutral Test (D5) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

Wetland Hydrology Present?    Yes                 No             

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks:  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Little Pine II Restoration Project Alleghany 4/27/15

Wildlands Engineering NC DP1 - Wetland 1

Ian Eckardt

floodplain concave 0

LRR N N 36.507205 W -80.986821

Alluvial land (Ad)

✔

✔ ✔

✔

✔ ✔
✔

Sampling point located within an a previously grazed pasture. Trees and saplings have been
removed.

✔

✔

✔

✔

✔

✔

✔ 2
✔ 0 (at surface)

✔ 0 (Saturated at surface) ✔



US Army Corps of Engineers                      Eastern Mountains and Piedmont – Interim Version 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                           Absolute    Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 
Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

                                                                                                               = Total Cover 
Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 
Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

                                                                                                               = Total Cover 

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is 3.01 

       4 - Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.  

Hydrophytic  
Vegetation 
Present?                 Yes                 No             

Remarks:  (Include photo numbers here or on a separate sheet.) 

30'

15'

✔

5'

Carex lurida

Juncus effusus

Symphyotrichum puniceum

60

30

10

100

Yes

Yes

No

OBL

FACW

OBL

30'

✔

DP1 - Wetland 1



US Army Corps of Engineers                      Eastern Mountains and Piedmont – Interim Version 

SOIL                                                      Sampling Point:                          

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.           2Location:  PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils3: 

       Histosol (A1)        Dark Surface (S7)        2 cm Muck (A10) (MLRA 147) 

       Histic Epipedon (A2)        Polyvalue Below Surface (S8) (MLRA 147, 148)        Coast Prairie Redox (A16)

       Black Histic (A3)         Thin Dark Surface (S9) (MLRA 147, 148)            (MLRA 147, 148) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) 

       Stratified Layers (A5)        Depleted Matrix (F3)            (MLRA 136, 147) 

       2 cm Muck (A10) (LRR N)        Redox Dark Surface (F6)        Red Parent Material (TF2) 

       Depleted Below Dark Surface (A11)        Depleted Dark Surface (F7)        Very Shallow Dark Surface (TF12) 

       Thick Dark Surface (A12)        Redox Depressions (F8)        Other (Explain in Remarks) 

       Sandy Mucky Mineral (S1) (LRR N,        Iron-Manganese Masses (F12) (LRR N,  

           MLRA 147, 148)             MLRA 136)    

       Sandy Gleyed Matrix (S4)        Umbric Surface (F13) (MLRA 136, 122)    3Indicators of hydrophytic vegetation and 

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 148)        wetland hydrology must be present, 

       Stripped Matrix (S6)         unless disturbed or problematic.  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No             

Remarks: 

 

 

 

 

 

 

 

 

 

0-14 10YR 2/1 100 silt loam

✔

✔

DP1 - Wetland 1



US Army Corps of Engineers                      Eastern Mountains and Piedmont – Interim Version 

WETLAND DETERMINATION DATA FORM – Eastern Mountains and Piedmont 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                         State:                     Sampling Point:                           

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                      Local relief (concave, convex, none):                                             Slope (%):                 

Subregion (LRR or MLRA):                                      Lat:                                                        Long:                                                        Datum:                         

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 
within a Wetland?                 Yes                   No               

Remarks:  

 

 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        True Aquatic Plants (B14)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Hydrogen Sulfide Odor (C1)        Drainage Patterns (B10) 

       Saturation (A3)        Oxidized Rhizospheres on Living Roots (C3)        Moss Trim Lines (B16) 

       Water Marks (B1)        Presence of Reduced Iron (C4)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Recent Iron Reduction in Tilled Soils (C6)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Thin Muck Surface (C7)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Other (Explain in Remarks)        Stunted or Stressed Plants (D1) 

       Iron Deposits (B5)         Geomorphic Position (D2) 

       Inundation Visible on Aerial Imagery (B7)         Shallow Aquitard (D3) 

       Water-Stained Leaves (B9)         Microtopographic Relief (D4) 

       Aquatic Fauna (B13)         FAC-Neutral Test (D5) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

Wetland Hydrology Present?    Yes                 No             

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks:  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Little Pine II Restoration Project Alleghany 4/27/15

Wildlands Engineering NC DP2 - Upland 1

Ian Eckardt

floodplain none 0

LRR N N 36.507096 W -80.986983

Alluvial land (Ad)

✔

✔ ✔

✔

✔ ✔
✔

Sampling point located within an a previously grazed pasture. Trees and saplings have been
removed.

✔

✔

✔ ✔



US Army Corps of Engineers                      Eastern Mountains and Piedmont – Interim Version 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                           Absolute    Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 
Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

                                                                                                               = Total Cover 
Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 
Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

                                                                                                               = Total Cover 

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is 3.01 

       4 - Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.  

Hydrophytic  
Vegetation 
Present?                 Yes                 No             

Remarks:  (Include photo numbers here or on a separate sheet.) 

30'

1

1

15'

✔

5'

Festuca sp. 100

100

Yes FAC-UPL

30'

✔

Sampling location covered in an unknown fescue that likely has a wetland rating ranging from FAC
to UPL. A FAC rating was used to complete this form.

DP2 - Upland 1



US Army Corps of Engineers                      Eastern Mountains and Piedmont – Interim Version 

SOIL                                                      Sampling Point:                          

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.           2Location:  PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils3: 

       Histosol (A1)        Dark Surface (S7)        2 cm Muck (A10) (MLRA 147) 

       Histic Epipedon (A2)        Polyvalue Below Surface (S8) (MLRA 147, 148)        Coast Prairie Redox (A16)

       Black Histic (A3)         Thin Dark Surface (S9) (MLRA 147, 148)            (MLRA 147, 148) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) 

       Stratified Layers (A5)        Depleted Matrix (F3)            (MLRA 136, 147) 

       2 cm Muck (A10) (LRR N)        Redox Dark Surface (F6)        Red Parent Material (TF2) 

       Depleted Below Dark Surface (A11)        Depleted Dark Surface (F7)        Very Shallow Dark Surface (TF12) 

       Thick Dark Surface (A12)        Redox Depressions (F8)        Other (Explain in Remarks) 

       Sandy Mucky Mineral (S1) (LRR N,        Iron-Manganese Masses (F12) (LRR N,  

           MLRA 147, 148)             MLRA 136)    

       Sandy Gleyed Matrix (S4)        Umbric Surface (F13) (MLRA 136, 122)    3Indicators of hydrophytic vegetation and 

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 148)        wetland hydrology must be present, 

       Stripped Matrix (S6)         unless disturbed or problematic.  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No             

Remarks: 

 

 

 

 

 

 

 

 

 

0-5

5-14

10YR 3/4

10YR 3/3

100

100

loam

loam

✔

DP2 - Upland 1



US Army Corps of Engineers                      Eastern Mountains and Piedmont – Interim Version 

WETLAND DETERMINATION DATA FORM – Eastern Mountains and Piedmont 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                         State:                     Sampling Point:                           

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                      Local relief (concave, convex, none):                                             Slope (%):                 

Subregion (LRR or MLRA):                                      Lat:                                                        Long:                                                        Datum:                         

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 
within a Wetland?                 Yes                   No               

Remarks:  

 

 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        True Aquatic Plants (B14)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Hydrogen Sulfide Odor (C1)        Drainage Patterns (B10) 

       Saturation (A3)        Oxidized Rhizospheres on Living Roots (C3)        Moss Trim Lines (B16) 

       Water Marks (B1)        Presence of Reduced Iron (C4)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Recent Iron Reduction in Tilled Soils (C6)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Thin Muck Surface (C7)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Other (Explain in Remarks)        Stunted or Stressed Plants (D1) 

       Iron Deposits (B5)         Geomorphic Position (D2) 

       Inundation Visible on Aerial Imagery (B7)         Shallow Aquitard (D3) 

       Water-Stained Leaves (B9)         Microtopographic Relief (D4) 

       Aquatic Fauna (B13)         FAC-Neutral Test (D5) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

Wetland Hydrology Present?    Yes                 No             

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks:  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Little Pine II Restoration Project Alleghany 4/27/15

Wildlands Engineering NC DP3 - Upland

Ian Eckardt

floodplain 0

LRR N N 36.507323 W -80.987757

Alluvial land (Ad)

✔

✔

✔

✔ ✔
✔

Sampling location in the vicinity of previously delineated wetland (2008). Area has hydrophytic
vegetation and hydrology (wrackline) but lacks indicators of hydric soils.

✔

✔

✔

✔ ✔

Wracklines visible from recent out of bank event.



US Army Corps of Engineers                      Eastern Mountains and Piedmont – Interim Version 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                           Absolute    Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 
Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

                                                                                                               = Total Cover 
Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 
Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

                                                                                                               = Total Cover 

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is 3.01 

       4 - Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.  

Hydrophytic  
Vegetation 
Present?                 Yes                 No             

Remarks:  (Include photo numbers here or on a separate sheet.) 

30'

2

2

100

15'

Sambucus nigra 30

30

Yes FAC

✔

5'

Festuca sp. 65

65

Yes FAC

30'

✔

DP3 - Upland



US Army Corps of Engineers                      Eastern Mountains and Piedmont – Interim Version 

SOIL                                                      Sampling Point:                          

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.           2Location:  PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils3: 

       Histosol (A1)        Dark Surface (S7)        2 cm Muck (A10) (MLRA 147) 

       Histic Epipedon (A2)        Polyvalue Below Surface (S8) (MLRA 147, 148)        Coast Prairie Redox (A16)

       Black Histic (A3)         Thin Dark Surface (S9) (MLRA 147, 148)            (MLRA 147, 148) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) 

       Stratified Layers (A5)        Depleted Matrix (F3)            (MLRA 136, 147) 

       2 cm Muck (A10) (LRR N)        Redox Dark Surface (F6)        Red Parent Material (TF2) 

       Depleted Below Dark Surface (A11)        Depleted Dark Surface (F7)        Very Shallow Dark Surface (TF12) 

       Thick Dark Surface (A12)        Redox Depressions (F8)        Other (Explain in Remarks) 

       Sandy Mucky Mineral (S1) (LRR N,        Iron-Manganese Masses (F12) (LRR N,  

           MLRA 147, 148)             MLRA 136)    

       Sandy Gleyed Matrix (S4)        Umbric Surface (F13) (MLRA 136, 122)    3Indicators of hydrophytic vegetation and 

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 148)        wetland hydrology must be present, 

       Stripped Matrix (S6)         unless disturbed or problematic.  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No             

Remarks: 

 

 

 

 

 

 

 

 

 

0-8

8-14

10YR 3/4

10YR 4/3

100

100

loam

loam

✔

DP3 - Upland



US Army Corps of Engineers                      Eastern Mountains and Piedmont – Interim Version 

WETLAND DETERMINATION DATA FORM – Eastern Mountains and Piedmont 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                         State:                     Sampling Point:                           

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                      Local relief (concave, convex, none):                                             Slope (%):                 

Subregion (LRR or MLRA):                                      Lat:                                                        Long:                                                        Datum:                         

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 
within a Wetland?                 Yes                   No               

Remarks:  

 

 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        True Aquatic Plants (B14)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Hydrogen Sulfide Odor (C1)        Drainage Patterns (B10) 

       Saturation (A3)        Oxidized Rhizospheres on Living Roots (C3)        Moss Trim Lines (B16) 

       Water Marks (B1)        Presence of Reduced Iron (C4)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Recent Iron Reduction in Tilled Soils (C6)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Thin Muck Surface (C7)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Other (Explain in Remarks)        Stunted or Stressed Plants (D1) 

       Iron Deposits (B5)         Geomorphic Position (D2) 

       Inundation Visible on Aerial Imagery (B7)         Shallow Aquitard (D3) 

       Water-Stained Leaves (B9)         Microtopographic Relief (D4) 

       Aquatic Fauna (B13)         FAC-Neutral Test (D5) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

Wetland Hydrology Present?    Yes                 No             

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks:  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Little Pine II Restoration Project Alleghany 4/27/15

Wildlands Engineering NC DP4 - Wetland 2A

Ian Eckardt

floodplain none 0

LRR N N 36.505221 W -80.98809

Alluvial land (Ad)

✔

✔

✔

✔ ✔
✔

Area planted in white pine.

✔

✔

✔

✔

✔ 0 (Saturated at surface) ✔



US Army Corps of Engineers                      Eastern Mountains and Piedmont – Interim Version 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                           Absolute    Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 
Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

                                                                                                               = Total Cover 
Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 
Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

                                                                                                               = Total Cover 

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is 3.01 

       4 - Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.  

Hydrophytic  
Vegetation 
Present?                 Yes                 No             

Remarks:  (Include photo numbers here or on a separate sheet.) 

30'

Pinus strobus 25

25

Yes FACU 3

4

75

15'

Alnus serrulata 15

15

Yes OBL

✔

5'

Carex lurida

Symplorcarpus foetidus

60

15

75

Yes

Yes

OBL

OBL

30'

✔

DP4 - Wetland 2A



US Army Corps of Engineers                      Eastern Mountains and Piedmont – Interim Version 

SOIL                                                      Sampling Point:                          

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.           2Location:  PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils3: 

       Histosol (A1)        Dark Surface (S7)        2 cm Muck (A10) (MLRA 147) 

       Histic Epipedon (A2)        Polyvalue Below Surface (S8) (MLRA 147, 148)        Coast Prairie Redox (A16)

       Black Histic (A3)         Thin Dark Surface (S9) (MLRA 147, 148)            (MLRA 147, 148) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) 

       Stratified Layers (A5)        Depleted Matrix (F3)            (MLRA 136, 147) 

       2 cm Muck (A10) (LRR N)        Redox Dark Surface (F6)        Red Parent Material (TF2) 

       Depleted Below Dark Surface (A11)        Depleted Dark Surface (F7)        Very Shallow Dark Surface (TF12) 

       Thick Dark Surface (A12)        Redox Depressions (F8)        Other (Explain in Remarks) 

       Sandy Mucky Mineral (S1) (LRR N,        Iron-Manganese Masses (F12) (LRR N,  

           MLRA 147, 148)             MLRA 136)    

       Sandy Gleyed Matrix (S4)        Umbric Surface (F13) (MLRA 136, 122)    3Indicators of hydrophytic vegetation and 

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 148)        wetland hydrology must be present, 

       Stripped Matrix (S6)         unless disturbed or problematic.  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No             

Remarks: 

 

 

 

 

 

 

 

 

 

0-2

2-14

10YR 3/3

10YR 4/1

100

80 5YR 4/6 20 C PL

silt loam

silt loam

✔

✔

DP4 - Wetland 2A



US Army Corps of Engineers                      Eastern Mountains and Piedmont – Interim Version 

WETLAND DETERMINATION DATA FORM – Eastern Mountains and Piedmont 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                         State:                     Sampling Point:                           

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                      Local relief (concave, convex, none):                                             Slope (%):                 

Subregion (LRR or MLRA):                                      Lat:                                                        Long:                                                        Datum:                         

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 
within a Wetland?                 Yes                   No               

Remarks:  

 

 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        True Aquatic Plants (B14)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Hydrogen Sulfide Odor (C1)        Drainage Patterns (B10) 

       Saturation (A3)        Oxidized Rhizospheres on Living Roots (C3)        Moss Trim Lines (B16) 

       Water Marks (B1)        Presence of Reduced Iron (C4)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Recent Iron Reduction in Tilled Soils (C6)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Thin Muck Surface (C7)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Other (Explain in Remarks)        Stunted or Stressed Plants (D1) 

       Iron Deposits (B5)         Geomorphic Position (D2) 

       Inundation Visible on Aerial Imagery (B7)         Shallow Aquitard (D3) 

       Water-Stained Leaves (B9)         Microtopographic Relief (D4) 

       Aquatic Fauna (B13)         FAC-Neutral Test (D5) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

Wetland Hydrology Present?    Yes                 No             

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks:  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Little Pine II Restoration Project Alleghany 4/27/15

Wildlands Engineering NC DP5 - Upland

Ian Eckardt

floodplain 0

LRR N N 36.505093 W -80.987702

Alluvial land (Ad)

✔

✔

✔

✔ ✔
✔

✔

✔

✔ ✔



US Army Corps of Engineers                      Eastern Mountains and Piedmont – Interim Version 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                           Absolute    Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 
Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

                                                                                                               = Total Cover 
Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 
Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

                                                                                                               = Total Cover 

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is 3.01 

       4 - Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.  

Hydrophytic  
Vegetation 
Present?                 Yes                 No             

Remarks:  (Include photo numbers here or on a separate sheet.) 

30'

Pinus strobus 80

80

Yes FACU 1

2

50

15'

10 30

80 320

90 350

3.9

5'

Rubus sp. 10

10

Yes FAC

30'

✔

DP5 - Upland



US Army Corps of Engineers                      Eastern Mountains and Piedmont – Interim Version 

SOIL                                                      Sampling Point:                          

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.           2Location:  PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils3: 

       Histosol (A1)        Dark Surface (S7)        2 cm Muck (A10) (MLRA 147) 

       Histic Epipedon (A2)        Polyvalue Below Surface (S8) (MLRA 147, 148)        Coast Prairie Redox (A16)

       Black Histic (A3)         Thin Dark Surface (S9) (MLRA 147, 148)            (MLRA 147, 148) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) 

       Stratified Layers (A5)        Depleted Matrix (F3)            (MLRA 136, 147) 

       2 cm Muck (A10) (LRR N)        Redox Dark Surface (F6)        Red Parent Material (TF2) 

       Depleted Below Dark Surface (A11)        Depleted Dark Surface (F7)        Very Shallow Dark Surface (TF12) 

       Thick Dark Surface (A12)        Redox Depressions (F8)        Other (Explain in Remarks) 

       Sandy Mucky Mineral (S1) (LRR N,        Iron-Manganese Masses (F12) (LRR N,  

           MLRA 147, 148)             MLRA 136)    

       Sandy Gleyed Matrix (S4)        Umbric Surface (F13) (MLRA 136, 122)    3Indicators of hydrophytic vegetation and 

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 148)        wetland hydrology must be present, 

       Stripped Matrix (S6)         unless disturbed or problematic.  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No             

Remarks: 

 

 

 

 

 

 

 

 

 

0-14 7.5YR 3/4 100 sandy loam

✔

DP5 - Upland



US Army Corps of Engineers                      Eastern Mountains and Piedmont – Interim Version 

WETLAND DETERMINATION DATA FORM – Eastern Mountains and Piedmont 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                         State:                     Sampling Point:                           

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                      Local relief (concave, convex, none):                                             Slope (%):                 

Subregion (LRR or MLRA):                                      Lat:                                                        Long:                                                        Datum:                         

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 
within a Wetland?                 Yes                   No               

Remarks:  

 

 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        True Aquatic Plants (B14)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Hydrogen Sulfide Odor (C1)        Drainage Patterns (B10) 

       Saturation (A3)        Oxidized Rhizospheres on Living Roots (C3)        Moss Trim Lines (B16) 

       Water Marks (B1)        Presence of Reduced Iron (C4)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Recent Iron Reduction in Tilled Soils (C6)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Thin Muck Surface (C7)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Other (Explain in Remarks)        Stunted or Stressed Plants (D1) 

       Iron Deposits (B5)         Geomorphic Position (D2) 

       Inundation Visible on Aerial Imagery (B7)         Shallow Aquitard (D3) 

       Water-Stained Leaves (B9)         Microtopographic Relief (D4) 

       Aquatic Fauna (B13)         FAC-Neutral Test (D5) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

Wetland Hydrology Present?    Yes                 No             

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks:  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Little Pine II Restoration Project Alleghany 4/27/15

Wildlands Engineering NC DP6 - Wetland 2B

Ian Eckardt

floodplain none 0

LRR N N 36.50516 W -80.98861

Alluvial land (Ad)

✔

✔

✔

✔ ✔
✔

✔

✔ ✔

✔

✔

✔

✔ 1
✔ 0 (at surface)

✔ 0 (Saturated at surface) ✔



US Army Corps of Engineers                      Eastern Mountains and Piedmont – Interim Version 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                           Absolute    Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 
Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

                                                                                                               = Total Cover 
Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 
Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

                                                                                                               = Total Cover 

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is 3.01 

       4 - Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.  

Hydrophytic  
Vegetation 
Present?                 Yes                 No             

Remarks:  (Include photo numbers here or on a separate sheet.) 

30'

Acer rubrum 30

30

Yes FAC 3

3

100

15'

Alnus serrulata 20

20

Yes OBL

✔

5'

Symplorcarpus foetidus 90

90

Yes OBL

30'

✔

DP6 - Wetland 2B



US Army Corps of Engineers                      Eastern Mountains and Piedmont – Interim Version 

SOIL                                                      Sampling Point:                          

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.           2Location:  PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils3: 

       Histosol (A1)        Dark Surface (S7)        2 cm Muck (A10) (MLRA 147) 

       Histic Epipedon (A2)        Polyvalue Below Surface (S8) (MLRA 147, 148)        Coast Prairie Redox (A16)

       Black Histic (A3)         Thin Dark Surface (S9) (MLRA 147, 148)            (MLRA 147, 148) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) 

       Stratified Layers (A5)        Depleted Matrix (F3)            (MLRA 136, 147) 

       2 cm Muck (A10) (LRR N)        Redox Dark Surface (F6)        Red Parent Material (TF2) 

       Depleted Below Dark Surface (A11)        Depleted Dark Surface (F7)        Very Shallow Dark Surface (TF12) 

       Thick Dark Surface (A12)        Redox Depressions (F8)        Other (Explain in Remarks) 

       Sandy Mucky Mineral (S1) (LRR N,        Iron-Manganese Masses (F12) (LRR N,  

           MLRA 147, 148)             MLRA 136)    

       Sandy Gleyed Matrix (S4)        Umbric Surface (F13) (MLRA 136, 122)    3Indicators of hydrophytic vegetation and 

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 148)        wetland hydrology must be present, 

       Stripped Matrix (S6)         unless disturbed or problematic.  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No             

Remarks: 

 

 

 

 

 

 

 

 

 

0-6

6-14

10YR 4/1

7.5YR 3/1

85

85

7.5YR 3/4

7.5YR 3/4

15

15

C

C

PL

PL

silt loam

silt loam

✔

✔

DP6 - Wetland 2B



US Army Corps of Engineers                      Eastern Mountains and Piedmont – Interim Version 

WETLAND DETERMINATION DATA FORM – Eastern Mountains and Piedmont 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                         State:                     Sampling Point:                           

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                      Local relief (concave, convex, none):                                             Slope (%):                 

Subregion (LRR or MLRA):                                      Lat:                                                        Long:                                                        Datum:                         

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 
within a Wetland?                 Yes                   No               

Remarks:  

 

 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        True Aquatic Plants (B14)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Hydrogen Sulfide Odor (C1)        Drainage Patterns (B10) 

       Saturation (A3)        Oxidized Rhizospheres on Living Roots (C3)        Moss Trim Lines (B16) 

       Water Marks (B1)        Presence of Reduced Iron (C4)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Recent Iron Reduction in Tilled Soils (C6)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Thin Muck Surface (C7)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Other (Explain in Remarks)        Stunted or Stressed Plants (D1) 

       Iron Deposits (B5)         Geomorphic Position (D2) 

       Inundation Visible on Aerial Imagery (B7)         Shallow Aquitard (D3) 

       Water-Stained Leaves (B9)         Microtopographic Relief (D4) 

       Aquatic Fauna (B13)         FAC-Neutral Test (D5) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

Wetland Hydrology Present?    Yes                 No             

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks:  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Little Pine II Restoration Project Alleghany 4/27/15

Wildlands Engineering NC DP7 - Upland 2B

Ian Eckardt

floodplain 0

LRR N N 36.505242 W -80.988742

Alluvial land (Ad)

✔

✔

✔

✔ ✔
✔

Sampling location exhibits wracklines from recent out of bank event and hydrophytic vegetation but
lacks indicators of hydric soils.

✔

✔

✔

✔ ✔

Wrackline deposits from recent over bank event present.



US Army Corps of Engineers                      Eastern Mountains and Piedmont – Interim Version 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                           Absolute    Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 
Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

                                                                                                               = Total Cover 
Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 
Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

                                                                                                               = Total Cover 

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is 3.01 

       4 - Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.  

Hydrophytic  
Vegetation 
Present?                 Yes                 No             

Remarks:  (Include photo numbers here or on a separate sheet.) 

30'

Acer rubrum

Pinus strobus 20

15

35

Yes

Yes

FACU

FAC

4

5

80

15'

Acer rubrum

Lindera benzoin

10

10

20

Yes

Yes

FAC

FAC

✔

5'

Symplorcarpus foetidus 10

10

Yes OBL

30'

✔

DP7 - Upland 2B



US Army Corps of Engineers                      Eastern Mountains and Piedmont – Interim Version 

SOIL                                                      Sampling Point:                          

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.           2Location:  PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils3: 

       Histosol (A1)        Dark Surface (S7)        2 cm Muck (A10) (MLRA 147) 

       Histic Epipedon (A2)        Polyvalue Below Surface (S8) (MLRA 147, 148)        Coast Prairie Redox (A16)

       Black Histic (A3)         Thin Dark Surface (S9) (MLRA 147, 148)            (MLRA 147, 148) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) 

       Stratified Layers (A5)        Depleted Matrix (F3)            (MLRA 136, 147) 

       2 cm Muck (A10) (LRR N)        Redox Dark Surface (F6)        Red Parent Material (TF2) 

       Depleted Below Dark Surface (A11)        Depleted Dark Surface (F7)        Very Shallow Dark Surface (TF12) 

       Thick Dark Surface (A12)        Redox Depressions (F8)        Other (Explain in Remarks) 

       Sandy Mucky Mineral (S1) (LRR N,        Iron-Manganese Masses (F12) (LRR N,  

           MLRA 147, 148)             MLRA 136)    

       Sandy Gleyed Matrix (S4)        Umbric Surface (F13) (MLRA 136, 122)    3Indicators of hydrophytic vegetation and 

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 148)        wetland hydrology must be present, 

       Stripped Matrix (S6)         unless disturbed or problematic.  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No             

Remarks: 

 

 

 

 

 

 

 

 

 

0-14 7.5YR 4/4 100 loam

✔

DP7 - Upland 2B



US Army Corps of Engineers                      Eastern Mountains and Piedmont – Interim Version 

WETLAND DETERMINATION DATA FORM – Eastern Mountains and Piedmont 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                         State:                     Sampling Point:                           

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                      Local relief (concave, convex, none):                                             Slope (%):                 

Subregion (LRR or MLRA):                                      Lat:                                                        Long:                                                        Datum:                         

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 
within a Wetland?                 Yes                   No               

Remarks:  

 

 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        True Aquatic Plants (B14)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Hydrogen Sulfide Odor (C1)        Drainage Patterns (B10) 

       Saturation (A3)        Oxidized Rhizospheres on Living Roots (C3)        Moss Trim Lines (B16) 

       Water Marks (B1)        Presence of Reduced Iron (C4)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Recent Iron Reduction in Tilled Soils (C6)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Thin Muck Surface (C7)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Other (Explain in Remarks)        Stunted or Stressed Plants (D1) 

       Iron Deposits (B5)         Geomorphic Position (D2) 

       Inundation Visible on Aerial Imagery (B7)         Shallow Aquitard (D3) 

       Water-Stained Leaves (B9)         Microtopographic Relief (D4) 

       Aquatic Fauna (B13)         FAC-Neutral Test (D5) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

Wetland Hydrology Present?    Yes                 No             

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks:  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Little Pine II Restoration Project Alleghany 4/27/15

Wildlands Engineering NC DP8 - Upland 2B

Ian Eckardt

floodplain concave 0

LRR N N 36.505594 W -80.988585

Alluvial land (Ad)

✔

✔

✔

✔ ✔
✔

Sampling location in a concave depression at toe of slope. Depression has approximately 6" of
standing water from recent out of bank event. Area exhibits indicators of hydrology but lacks
hydrophytic vegetation and indicators of hydric soils.

✔

✔

✔

✔ 6
✔

✔ 0 (at surface) ✔

Concave depression with standing water from recent out of bank event.



US Army Corps of Engineers                      Eastern Mountains and Piedmont – Interim Version 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                           Absolute    Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 
Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

                                                                                                               = Total Cover 
Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 
Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

                                                                                                               = Total Cover 

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is 3.01 

       4 - Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.  

Hydrophytic  
Vegetation 
Present?                 Yes                 No             

Remarks:  (Include photo numbers here or on a separate sheet.) 

30'

15'

5'

30'

✔

Concave depression devoid of vegetation.

DP8 - Upland 2B



US Army Corps of Engineers                      Eastern Mountains and Piedmont – Interim Version 

SOIL                                                      Sampling Point:                          

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.           2Location:  PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils3: 

       Histosol (A1)        Dark Surface (S7)        2 cm Muck (A10) (MLRA 147) 

       Histic Epipedon (A2)        Polyvalue Below Surface (S8) (MLRA 147, 148)        Coast Prairie Redox (A16)

       Black Histic (A3)         Thin Dark Surface (S9) (MLRA 147, 148)            (MLRA 147, 148) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) 

       Stratified Layers (A5)        Depleted Matrix (F3)            (MLRA 136, 147) 

       2 cm Muck (A10) (LRR N)        Redox Dark Surface (F6)        Red Parent Material (TF2) 

       Depleted Below Dark Surface (A11)        Depleted Dark Surface (F7)        Very Shallow Dark Surface (TF12) 

       Thick Dark Surface (A12)        Redox Depressions (F8)        Other (Explain in Remarks) 

       Sandy Mucky Mineral (S1) (LRR N,        Iron-Manganese Masses (F12) (LRR N,  

           MLRA 147, 148)             MLRA 136)    

       Sandy Gleyed Matrix (S4)        Umbric Surface (F13) (MLRA 136, 122)    3Indicators of hydrophytic vegetation and 

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 148)        wetland hydrology must be present, 

       Stripped Matrix (S6)         unless disturbed or problematic.  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No             

Remarks: 

 

 

 

 

 

 

 

 

 

0-14 10YR 3/3 100 silt loam

✔

DP8 - Upland 2B























APPENDIX 3.  Conservation Easements and Plats 
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Existing Property Line

Existing Right of Way

Existing Thalweg

Existing Major Contour  (5' Interval)

Existing Minor Contour

Existing Overhead Electric

Existing Power Pole

Existing Easement

Existing Fence

Existing Tree Line

Existing Pine Tree

Existing Maple Tree

Existing Oak Tree

Existing Wetlands

R/W

Conservation Easement

Temporary Construction Easement

Proposed Thalweg Alignment

Proposed Bankfull

Proposed Major Contour (5' Interval)

Proposed Minor Contour

Proposed Fence

Proposed Log J-Hook
See Detail 4, Sheet 5.3

Proposed Cross Vane
See Detail 1, Sheet 5.6

Proposed Angled Log Drop
See Detail 2, Sheet 5.3

Proposed Root Wad
See Detail 3, Sheet 5.3
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Proposed Various Constructed Riffles
See Details 1-4, Sheets 5.1-5.2

Proposed Brush Toe
See Detail 1, Sheet 5.3

Proposed Sod Mats
See Details 1-2, Sheet 5.5

Proposed Channel Plug
See Detail 2, Sheet 5.6

Proposed Permanent Ford Crossing
See Detail 3, Sheet 5.6

General Notes

(To be included in final plans.)

Construction Sequence

(To be included in final plans.)

Existing Conditions

TCE

Proposed Conditions Proposed Structures
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STA: 200+00
BEGIN RESTORATION

TRIBUTARY A

BYRON FRANKLIN
JR & TRACIE M.

WOODRUFF
PIN 40.1039-61-28

DB 250, PG 135
CLIFFORD &

ROBERTA PHILLIPS
PIN 40.1058-02-02

DB 162, PG 768

CLIFFORD &
ROBERTA PHILLIPS
PIN 40.1058-02-02

DB 162, PG 768

CLIFFORD &
ROBERTA PHILLIPS
PIN 40.1058-02-02

DB 162, PG 768

STEVEN R. WALLS
PIN 40.1068-03-37

DB 227, PG 297

DEWAYNE L. &
JENNIE ROBERTS

PIN 40.1150-42-88
DB 218, PG 441

GREGORY GUY &
KATRINA WALKER
PIN 40.1078-86-60

DB 130, PG 349

ROBERT M. &
GLENN D. MURPHY
PIN 40.1059-05-82

DB 218, PG 441

CAROLYNB.
EASTRIDGE &

DALLAS BEDSAUL
PIN 40.1161-12-73

DB 310, PG 223

SHEET 2.1

SHEET 2.2

SHEET 2.3

SHEET 2.4

SHEET 2.5

SHEET 2.6

SHEET 2.10

SHEET 2.9

SHEET 2.8

SHEET 2.7

STA: 100+00
BEGIN RESTORATION
LITTLE PINE REACH 1

STA: 300+00
BEGIN RESTORATION
TRIBUTARY B

STA: 400+00
BEGIN RESTORATION
TRIBUTARY C

STA: 105+04
LITTLE PINE REACH 1
STA: 200+86
TRIBUTARY A
CONFLUENCE

STA: 112+50
LITTLE PINE REACH 2

STA: 301+04
TRIBUTARY B
CONFLUENCE

STA: 124+51
END RESTORATION

LITTLE PINE REACH 2

STA 105+28
END LITTLE PINE REACH 1

BEGIN LITTLE PINE REACH 2

GLADE CREEK SCHOOL ROAD

EXISTING BRIDGE
TO REMAIN

PERMANENT FORD
CROSSING

TRIB C

TR
IB

 E TRIB F

LITTLE PINE CREEK

TRIB D

TRIB B

TR
IB

 A

STA: 500+00 - 506+55
RESTORATION
TRIBUTARY D

STA: 700+00 - 701+53
RESTORATION
TRIBUTARY F

STA: 600+00 - 600+50
RESTORATION
TRIBUTARY E

STA: 113+91
LITTLE PINE REACH 2

STA: 406+33
TRIBUTARY C
CONFLUENCE
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Little Pine Creek Reach 1 - Riffle
STA: 100+00 - 105+28

Little Pine Creek Reach 1 - Shallow Pool
STA: 100+00 - 105+28

Little Pine Creek Reach 1 - Deep Pool
STA: 100+00 - 105+28

Notes:
1.) Typical sections are provided as reference for in channel

grading only.
2.) Pool depth will vary per profile.
3.) All pools shall have bank revetments on outside of bend.
4.) Typical pool sections are shown as right meander bends

only. The flatter side slope is on the inside of the meander
bend and for left meander bends should be on the opposite
side than shown on the typical sections.

JH

Ja
nu

ar
y 

11
, 2

01
6

24.00'

7.50'7.50' 9.00'

2.50'

32.00'

10.80'16.20' 5.00'

3.60' (MAX)

PROPOSED GRADE

3:13:1
PROPOSED BANKFULL

PROPOSED GRADE

PROPOSED BANKFULL

3:14.5:1

34.00'

6.00'18.00' 10.00'

4.00' (MAX)

PROPOSED GRADE

PROPOSED BANKFULL1.5:1
4.5:1

5.00'
MIN

VARIES
PER

PLAN

4:1

5.00'
MIN

VARIES
PER

PLAN

4:1

5.00'
MIN

VARIES
PER

PLAN

4:1

5.00'
MIN

VARIES
PER

PLAN

4:1

5.00'
MIN

VARIES
PER

PLAN

4:1

5.00'
MIN

VARIES
PER

PLAN

4:1

10.35' VARIES BY DEPTH VARIES BY DEPTH

6.90'

2.30' 2.3' 3'  BERM

3"

3'  BERM

3"
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Little Pine Creek Reach 2 - Riffle
STA: 105+28 - 124+51

Little Pine Creek Reach 2 - Shallow Pool
STA: 105+28 - 124+51

Little Pine Creek Reach 2 - Deep Pool
STA: 105+28 - 124+51

Notes:
1.) Typical sections are provided as reference for in channel

grading only.
2.) Pool depth will vary per profile.
3.) All pools shall have bank revetments on outside of bend.
4.) Typical pool sections are shown as right meander bends

only. The flatter side slope is on the inside of the meander
bend and for left meander bends should be on the opposite
side than shown on the typical sections.
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24.00'

6.90'6.90' 10.20'

2.30'

PROPOSED GRADE

3:1
PROPOSED BANKFULL

3:1

32.00'

10.80'16.20' 5.00'

3.60' (MAX)

PROPOSED GRADE

PROPOSED BANKFULL
3:14.5:1

34.00'

4.00'18.00' 12.00'

4.00' (MAX)

PROPOSED GRADE

PROPOSED BANKFULL1:14.5:1

5.00'
MIN

VARIES
PER

PLAN

4:1
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Tributary A - Riffle
STA: 200+00 - 200+86

Tributary A - Shallow Pool
STA: 200+00 - 200+86

Tributary A - Deep Pool
STA: 200+00 - 200+86

Notes:
1.) Typical sections are provided as reference for in channel

grading only.
2.) Pool depth will vary per profile.
3.) All pools shall have bank revetments on outside of bend.
4.) Typical pool sections are shown as right meander bends

only. The flatter side slope is on the inside of the meander
bend and for left meander bends should be on the opposite
side than shown on the typical sections.
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Tributary B - Riffle
STA: 300+00 - 301+04

Tributary B - Shallow Pool
STA: 300+00 - 301+04

Tributary B - Deep Pool
STA: 300+00 - 301+04

Notes:
1.) Typical sections are provided as reference for in channel

grading only.
2.) Pool depth will vary per profile.
3.) All pools shall have bank revetments on outside of bend.
4.) Typical pool sections are shown as right meander bends

only. The flatter side slope is on the inside of the meander
bend and for left meander bends should be on the opposite
side than shown on the typical sections.

JH

Ja
nu

ar
y 

11
, 2

01
6

11.00'

3.30'3.30' 4.40'

1.10'

13.00'

3.20'6.40' 3.40'

1.60' (MAX)

PROPOSED GRADE

3:1 PROPOSED BANKFULL
3:1

PROPOSED GRADE

PROPOSED BANKFULL2:14:1

13.00'

2.00'8.00' 3.00'

2.00' (MAX)

PROPOSED GRADE

PROPOSED BANKFULL1:1
4:1

VARIES
VARIES

PER
PLAN

4:1

VARIES
VARIES

PER
PLAN

4:1

VARIES
VARIES

PER
PLAN

4:1

VARIES
VARIES

PER
PLAN

4:1

VARIES
VARIES

PER
PLAN

4:1

VARIES
VARIES

PER
PLAN

4:1

3'  BERM

3"

3'  BERM

3"



Sh
ee

t

Ch
ec

ke
d 

By
:

Jo
b 

N
um

be
r:

Dr
aw

n 
By

:
Pr

oj
ec

t E
ng

in
ee

r:

31
2 

W
es

t M
ill

br
oo

k 
Ro

ad
, S

te
 1

04
Ra

le
ig

h,
 N

C 
 2

76
09

Te
l: 

 9
19

.8
51

.9
98

6
Fa

x:
  9

19
-8

51
-9

98
6

Fi
rm

 L
ic

en
se

 N
o.

 F
-0

83
1

Da
te

:
Re

vi
sio

ns
:

PRELIM
IN

ARY

DO N
OT

USE
 FOR

CONST
RUCTIO

N

Q
:\

A
ct

iv
eP

ro
je

ct
s\

00
5-

02
13

7 
L

it
tl

e 
Pi

ne
 C

re
ek

 II
\C

ad
d

\P
la

ns
\0

21
37

-T
yp

ic
al

 S
ec

ti
on

s.
d

w
g

Ja
nu

ar
y 

14
, 2

01
6

L
it

tl
e 

Pi
ne

 C
re

ek
 II

 R
es

to
ra

ti
on

 P
ro

je
ct

A
lle

gh
an

y 
C

ou
nt

y,
 N

or
th

 C
ar

ol
in

a

T
ri

bu
ta

ry
 C

00
5-

02
13

7

R
P/

JC
KJK

1.
5

T
yp

ic
al

 S
ec

ti
on

s

Tributary C - Riffle
STA: 400+00 - 406+83

Tributary C - Shallow Pool
STA: 400+00 - 406+83

Tributary C - Deep Pool
STA: 400+00 - 406+83

Notes:
1.) Typical sections are provided as reference for in channel

grading only.
2.) Pool depth will vary per profile.
3.) All pools shall have bank revetments on outside of bend.
4.) Typical pool sections are shown as right meander bends

only. The flatter side slope is on the inside of the meander
bend and for left meander bends should be on the opposite
side than shown on the typical sections.
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ZONE 1 - STREAM BANK PLANTING ZONE

ZONE 2 - BUFFER PLATING ZONE

ZONE 3 - HILL SLOPE BUFFER PLANTING ZONE

Riparian Buffer Planting Zone

Bare Root Species Common Name Stratum % of Stems

Acer rubrum Red maple Canopy 5
Betula nigra River birch Canopy 20

Fraxinus pennsylvanica Green ash Canopy 20
Liriodendron tulipifera Tulip poplar Canopy 20

Platanus occidentalis Sycamore Canopy 20
Oxydendrum arboreum Sourwood Canopy 15

Streambank Planting Zone

Bare Root Species Common Name Stratum % of Stems

Cornus amomum Silky dogwood Shrub 25

Salix sericea Silky willow shurb 25
Cephalanthus occidentalis L. Common buttonbush Shurb 25

Physocarpos opulifolius Ninebark Shrub 25

Carex stricata Tussock sedge Herb N/A

Juncus effusus Common rush Herb N/A

Temporary Seeding

Approved Date Species Name Common Name
Density

(lbs/acre)

August 15 - May
1

Secale cereale Rye Grain 130

April 30 - August
14

Panicum
ramosum Browntop Millet 45

Wetland 1 Planting Zone and Wetland 2A within 20' of Trib C Top of Bank

Bare Root Species Common Name Stratum % of Stems
Acer negundo Box elder Canopy 5

Acer rubrum Red maple Canopy 5
Betula nigra River birch Canopy 20

Cornus ammomum Silky dogwood shrub 10
Fraxinus pennylvanica Green ash Canopy 20

Nyssa sylvatica Black gum Canopy 10

Platanus occidentalis Sycamore Canopy 20

Quercus michauxii Swamp Chestunt Oak Canopy 10

Pasture Seeding

Pure Live Seed (42 lbs/acre)

Species Name Common Name Density (lbs/acre)

Festuca arundinacea Tall Fescue 40
Trifolium repens White Ladino Clover 2

Hill Slope Buffer Planting Zone

Bare Root Species Common Name Stratum % of Stems

Acer rubrum Red maple Canopy 5

Aesculus octrandra Yellow buckeye Canopy 15

Fraxinus americana White ash Canopy 20
Liriodendron tulipifera Tulip poplar Canopy 20

Nyssa sylvatica Blackgum Canopy 15

Querus rubra Northern red oak Canopy 20

Oxydendrum arboreum Sourwood Canopy 5

ZONE 4 - WETLAND 1 PLANTING ZONE

Wetland 2A Planting Zone (under existing canopy)

Species Common Name Stratum % of Stems

Alnus serrulata Tag alder shrub 20
Carpinus carolinana Ironwood small tree/shrub 20

Cornus ammomum Silky dogwood shrub 20

Lindera benzion Spicebush shrub 20
Sambucus nigra Elderberry shrub 20

ZONE 5 - WETLAND 2A PLANTING ZONE

Permanent Riparian Seeding

Pure Live Seed (20 lbs/ acre)

Species Name Common Name Density (lbs/acre)

Agrostis stolonifera Creeping Bentgrass 1.8

Andropogon ternarius Split Beardgrass 0.6

Bouteloua curtipendula Side Oats Grama 2.6

Bouteloua gracilis Blue Grama 3.2

Carex vulpinoidea Fox Sedge 0.8

Chasmanthium latifolium River Oats 1.6

Coreopsis lanceolata Lanceleaf Coreopsis 1.0

Panicum clandestinum Deertongue 3.6

Rudbeckia hirta Blackeyed Susan 1.0

Schizachyrium scoparium Little Bluestem 2.6

Sporobolus clandestinus Rough Dropseed 1.2
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Chunky Riffle - Little Pine Creek
Not to Scale

Woody Riffle - Little Pine Creek
Not to Scale
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Constructed Riffle - Little Pine Creek
Not to Scale
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Plan View
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SEE PROFILE
FOR LENGTH OF RIFFLE

B

B'

HEAD OF RIFFLE

Profile A-A'

TOP OF BANK (TYP)

Section B-B'

TOP OF BANK (TYP)

HEAD OF RIFFLE ELEVATION
POINT PER PROFILE

TAIL OF RIFFLE ELEVATION
POINT PER PROFILE

12" SALVAGED ONSITE
COBBLE/GRAVEL

BED MATERIAL
RIFFLE INVERT PER PROFILE

12" SALVAGED ONSITE
COBBLE/GRAVEL

BED MATERIAL

Section A-A'

MICRO POOL HABITAT
BEHIND LARGER WOODY DEBRIS

3" TO 6" DIAMETER WOODY DEBRIS
WORKED INTO RIFFLE SUBSTRATE

Plan View

FLOW
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B'

B

TOP OF BANK (TYP)

RIFFLE

MICRO POOL HABITAT
BEHIND LARGER
WOODY DEBRIS

A'

TOE OF SLOPE

TOP OF BANK
3" TO 6" BRUSHY MATERIAL
WORKED INTO ROCKY SUBSTRATE

LOG EXPOSED 1" TO 3" ABOVE
FINISHED RIFFLE ELEVATION

Section B-B'

12" SALVAGED ONSITE
COBBLE/GRAVEL

BED MATERIAL

12" SALVAGED ONSITE
COBBLE/GRAVEL
BED MATERIAL

TOE OF SLOPE (TYP)

TOP OF BANK (TYP)

SALVAGED
ONSITE BOULDERS
MIN 0.5'x2'x2'

LENGTH VARIES PER PLAN

CLASS 1 STONE
OR SALVAGED
ONSITE BOULDERS
MIN 0.5'x2'x2'

Section A-A'

Plan View

TOP OF BANK (TYP)

Section B-B'

A A'

B

B'

CLASS 1 STONE
OR SALVAGED

ONSITE BOULDERS
MIN 0.5'x2'x2'

3" MAX

TAIL OF RIFFLE
ELEVATION POINT
PER PROFILE

HEAD OF RIFFLE
ELEVATION POINT

PER PROFILE

12" SALVAGED ONSITE
COBBLE/GRAVEL

BED MATERIAL

12" SALVAGED ONSITE
COBBLE/GRAVEL
BED MATERIAL

RIFFLE INVERT PER PROFILE3" MAX
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Rock and Roll Riffle - Little Pine Creek
Not to Scale

Plan View

Profile View
A-A'

2% - 4%
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NOTE:

1. LOGS WITHOUT ROOT MASS MAY
    BE USED ONLY IF APPROVED BY
    THE PROJECT ENGINEER.

2. BOULDER MATERIAL CAN BE
    SUBSTITUTED IN PLACE OF
    ANGLED LOGS WITH APPROVAL
    OF ENGINEER.

Log Section B-B'

TOP OF BANK

BURY INTO BANK 5' MIN. (TYP)

BANKFULL

18" DIAMETER OR
GREATER (TYP)

POOL
WIDTH

PER
TYPICAL
SECTION

FL
O

W

55° TO 65°
(TYP)

B'

B

0.
5'

 M
AX

.

NORMAL WATER
SURFACE

TOP OF BANK

5' MIN.
(TYP) NONWOVEN

FILTER FABRIC

THALWEG
FLOW

A

12" SALVAGED ONSITE
COBBLE/GRAVEL
BED MATERIAL

12" SALVAGED ONSITE
COBBLE/GRAVEL
BED MATERIAL
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SLOPE
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NOTE: ONSITE COBBLE/GRAVEL
BED MATERIAL SHALL CONSIST
OF A MIX OF 3"-12" ROCK.

NOTE: ONSITE COBBLE/GRAVEL
BED MATERIAL SHALL CONSIST
OF A MIX OF 3"-12" ROCK.

NOTE: ONSITE COBBLE/GRAVEL
BED MATERIAL SHALL CONSIST
OF A MIX OF 3"-12" ROCK.

NOTE: ONSITE COBBLE/GRAVEL
BED MATERIAL SHALL CONSIST
OF A MIX OF 3"-12" ROCK.
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Chunky Riffle - Tributaries
Not to Scale

Woody Riffle - Tributaries
Not to Scale

1
5.2

Constructed Riffle - Tributaries
Not to Scale

FLOW

TOE OF SLOPE (TYP)

RI
FF

LE
 B

O
TT

O
M

W
ID

TH
 P

ER
TY

PI
CA

L 
SE

CT
IO

N
S

Plan View

A A'

SEE PROFILE
FOR LENGTH OF RIFFLE

B

B'

HEAD OF RIFFLE

Profile A-A'

TOP OF BANK (TYP)

Section B-B'

TOP OF BANK (TYP)

HEAD OF RIFFLE ELEVATION
POINT PER PROFILE

TAIL OF RIFFLE ELEVATION
POINT PER PROFILE

6" SALVAGED ONSITE
COBBLE/GRAVEL

BED MATERIAL
RIFFLE INVERT PER PROFILE

6" SALVAGED ONSITE
COBBLE/GRAVEL

BED MATERIAL

Section A-A'

MICRO POOL HABITAT
BEHIND LARGER WOODY DEBRIS

3" TO 6" DIAMETER WOODY DEBRIS
WORKED INTO RIFFLE SUBSTRATE

Plan View

FLOW
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B

TOP OF BANK (TYP)

RIFFLE

MICRO POOL HABITAT
BEHIND LARGER
WOODY DEBRIS

A'

TOE OF SLOPE

TOP OF BANK
3" TO 6" BRUSHY MATERIAL
WORKED INTO ROCKY SUBSTRATE

LOG EXPOSED 1" TO 3" ABOVE
FINISHED RIFFLE ELEVATION

Section B-B'

6" SALVAGED ONSITE
COBBLE/GRAVEL

BED MATERIAL

6" SALVAGED ONSITE
COBBLE/GRAVEL
BED MATERIAL

TOE OF SLOPE (TYP)

TOP OF BANK (TYP)

CLASS 1 STONE OR SALVAGED
ONSITE BOULDERS
MIN 0.5'x1'x1'

LENGTH VARIES PER PLAN

CLASS 1 STONE
OR SALVAGED
ONSITE BOULDERS
MIN 0.5'x1'x1'

Section A-A'

Plan View

TOP OF BANK (TYP)

Section B-B'

A A'

B

B'

CLASS 1 STONE
OR SALVAGED

ONSITE BOULDERS
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3" MAX

TAIL OF RIFFLE
ELEVATION POINT
PER PROFILE

HEAD OF RIFFLE
ELEVATION POINT

PER PROFILE

6" SALVAGED ONSITE
COBBLE/GRAVEL

BED MATERIAL

6" SALVAGED ONSITE
COBBLE/GRAVEL
BED MATERIAL

RIFFLE INVERT PER PROFILE3" MAX
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Rock and Roll Riffle - Tributaries
Not to Scale

Plan View

Profile View
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NOTE:

1. LOGS WITHOUT ROOT MASS MAY
    BE USED ONLY IF APPROVED BY
    THE PROJECT ENGINEER.

2. BOULDER MATERIAL CAN BE
    SUBSTITUTED IN PLACE OF
    ANGLED LOGS WITH APPROVAL
    OF ENGINEER.

Log Section B-B'

TOP OF BANK

BURY INTO BANK 3' MIN. (TYP)

BANKFULL

12" DIAMETER OR
GREATER (TYP)
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B

0.
5'

 M
AX

.

NORMAL WATER
SURFACE
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NOTE: ONSITE COBBLE/GRAVEL
BED MATERIAL SHALL CONSIST
OF A MIX OF 3"-8" ROCK.

NOTE: ONSITE COBBLE/GRAVEL
BED MATERIAL SHALL CONSIST
OF A MIX OF 3"-8" ROCK.

NOTE: ONSITE COBBLE/GRAVEL
BED MATERIAL SHALL CONSIST
OF A MIX OF 3"-8" ROCK.

NOTE: ONSITE COBBLE/GRAVEL
BED MATERIAL SHALL CONSIST
OF A MIX OF 3"-8" ROCK.
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TOP OF BANK
TRANSPLANTED SOD AND ROOTMASS

TOP OF BANK

TOE OF SLOPE

NOTES:

1. PREPARE THE BANK WHERE THE SOD MAT WILL BE TRANSPLANTED BY
RAKING & FERTILIZING. OVER-EXCAVATE BANK AS NEEDED SO FINISHED
BANK SLOPE WILL BE AT GRADE AFTER PLACEMENT OF SOD MAT.

2. EXCAVATE TRANSPLANT SOD MATS WITH A WIDE BUCKET AND AS MUCH
ADDITIONAL SOIL MATERIAL AS POSSIBLE.

3. PLACE TRANSPLANT ON THE BANK TO BE STABILIZED.
4. SECURE WITH SOD STAPLES.
5. FILL IN ANY HOLES AROUND THE TRANSPLANT AND COMPACT.
6. ANY LOOSE SOIL LEFT IN THE STREAM SHOULD BE REMOVED.
7. PLACE MULTIPLE TRANSPLANTS CLOSE TOGETHER SUCH THAT THEY

TOUCH.
8. INSTALL EROSION CONTROL MATTING ABOVE TRANSPLANTED SOD MATS.

Section View
Riffle Installation Plan View

Transplanted Sod Mats
Not to Scale

FLOW

TRANSPLANTED SOD AND ROOTMASS

1
5.3
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Section A - A'

TOP OF BANK (TYP)

TOE OF SLOPE (TYP)

A

A'

Profile View

Plan View

Section A - A'

STREAMBED

NON-WOVEN
FILTER FABRIC

5' MIN

EXTEND FILTER FABRIC
5' MIN. UPSTREAMFLOW

SILL ELEVATION
PER PROFILE (TYP)

EMBED LOG
3' (MIN.)

SILL ELEVATION
PER PROFILE (TYP)

HEADER LOG
FOOTER LOG

SILL ELEVATION
PER PROFILE

EXCAVATED
SCOUR POOL

EXTEND SALVAGED ONSITE
COBBLE/GRAVEL BED MATERIAL MIXTURE

5' UPSTREAM ON LITTLE PINE, 12" DEEP
2' UPSTREAM ON TRIBUTARIES, 6" DEEP

Angled Log Drop
Not to Scale

Log J-Hook
Not to Scale

4
5.3

7' 23
°

SCOUR
POOL

FLOW

PLACE HEADER BOULDER
WITH 6" TO 12" CLEAR SPACE

BETWEEN ROCKS

EXCAVATE POOL
PER PROFILE

Plan View

FOOTER LOG

HEADER LOG

TOE OF SLOPE

NONWOVEN
FILTER FABRIC

5' MIN

HEADER LOG

FILTER FABRIC
EXTENDS 5' MIN.

Section B-B'

Section A-A'

A'

A

FOOTER LOG

B'

B

TOP OF BANK

OFFSET HEADER LOG
0.25' TO 0.5' UPSTREAM

OF FOOTER LOG

TOP OF BANK (TYP)

TOE OF SLOPE (TYP)

INVERT ELEVATION
PER PROFILE

FLOW

VANE ARMLENGTHEXPOSED18'

6.7%

BACKFILL VANE ARM WITH
12" SALVAGED ONSITE

COBBLE/GRAVEL
BED MATERIAL

3' MIN

PLACE BOULDER TO PREVENT
LOG FROM SHIFTING

TIE IN AT 1/2 BANKFULL

INSTALL BOULDER
FOOTERS AT DESIGN

INVERT ELEVATION 1.
2'

FL
OW

ROOT WAD

Plan View

TO
P O

F B
ANK (

TY
P)

ROOT WAD INSTALLATION:

1. EXCAVATE A TRENCH A MINIMUM OF TWO
TIMES THE WIDTH OF THE TRUNK AND DEEP
ENOUGH SUCH THAT 13 OF THE ROOTMASS IS
BELOW THE CHANNEL BOTTOM AND THAT A
FOOTER LOG CAN BE PLACED.

2. PLACE ROOT WAD IN TRENCH, BACKFILL, AND
COMPACT.

3. ROOT WADS SHALL BE INSTALLED TO PROVIDE
CONTINUOUS BANK PROTECTION THROUGH
AREA SHOWN ON PLAN. MORE ROOT WADS
MAY BE NECESSARY THAN THE NUMBER
SHOWN IN PLAN VIEW.

Root Wad  with Brush Layer
Not to Scale

BANKFULL BENCH

INSTALL ROOT WAD SUCH THAT 1/3 OF THE ROOT WAD
MASS IS BURIED BELOW THE CHANNEL BOTTOM (TYP) Section A-A'

TO
P O

F S
LO

PE
 (T

YP
)

A

A'

BRUSH LAYER PER
ENGINEER'S DIRECTION.

8"-10" BERM

3
5.3

5' MIN ROOT
BALL DIAMETER

3'-5'

LOG BURIED N BANK

BURIED IN BANK

3' - 5'

CHANNEL
BOTTOM

INVERT

6"
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Erosion Control Matting
Not to Scale

Section View

STAKE (TYP)

EROSION CONTROL
MATTING (TYP)

Plan View

STAKE (TYP) TOP OF BANK

TOE OF SLOPE
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12
"

2"

2"

Typical Stake

TOP OF BANK
SECURE MATTING IN
6" DEEP TRENCH

3' MAX.SPACING

6" MIN. OVERLAB IN
DOWNSTREAM DIRECTION

AT MAP ENDS
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Live Staking & Juncus Plugs
Not to Scale

TOP OF BANK

LIVE STAKE (TYP)
SEE PLAN VIEW

FOR SPACING

EROSION CONTROL
MATTING
(SEE DETAIL)

Plan View - Small Streams
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DIAMETER

Live Stake Detail

NOTE:

1. LIVE STAKES TO BE PLANTED IN AREAS AS SHOWN ON
PLANS AND DIRECTED BY THE ENGINEER.

TOE OF SLOPE

JUNCUS PLUG (TYP)

6' - 8'  SPACING FOR LIVE
STAKES
3' - 5' SPACING FOR JUNCUS
PLUGS

3' OUTSIDE TOP OF BANK

TOE OF SLOPE

Plan View - Large Streams

6' - 8'  SPACING FOR LIVE STAKES
3' - 5' SPACING FOR JUNCUS PLUGS

2 - 3' SPACING FOR LIVE STAKES

TOP OF BANK

TOE OF SLOPE

Section View - Large Streams

TOP OF BANK

EROSION CONTROL
MATTING
(SEE DETAIL)

TOE OF SLOPE

JUNCUS PLUG (TYP)

Section View - Small Streams

LIVE STAKE (TYP)
SEE PLAN VIEW

FOR SPACING
3'

2
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Bare Root Planting
Not to Scale

1 2 3 4 5 6

INSERT THE DIBBLE, OR
SHOVEL, STRAIGHT DOWN
INTO THE SOIL TO THE FULL
DEPTH OF THE BLADE AND
PULL BACK ON THE HANDLE
TO OPEN THE PLANTING
HOLE.  (DO NOT ROCK THE
SHOVEL BACK AND FORTH
AS THIS CAUSES SOIL IN THE
PLANTING HOLE TO BE
COMPACTED, INHIBITING
ROOT GROWTH.

REMOVE THE DIBBLE, OR
SHOVEL, AND PUSH THE
SEEDLING ROOTS DEEP INTO
THE PLANTING HOLE.  PULL THE
SEEDLING BACK UP TO THE
CORRECT PLANTING DEPTH
(THE ROOT COLLAR SHOULD BE
1 TO 3 INCHES BELOW THE SOIL
SURFACE).  GENTLY SHAKE THE
SEEDLING TO ALLOW THE
ROOTS TO STRAIGHTEN OUT.
DO NOT TWIST OR SPIN THE
SEEDLING OR LEAVE THE ROOTS
J-ROOTED.

INSERT THE DIBBLE, OR
SHOVEL, SEVERAL INCHES IN
FRONT OF THE SEEDLING
AND PUSH THE BLADE
HALFWAY INTO THE SOIL.
TWIST AND PUSH THE
HANDLE FORWARD TO
CLOSE THE TOP OF THE SLIT
TO HOLD THE SEEDLING IN
PLACE.

PUSH THE DIBBLE, OR
SHOVEL, DOWN TO THE
FULL DEPTH OF THE BLADE.

PULL BACK ON THE HANDLE TO
CLOSE THE BOTTOM OF THE
PLANTING HOLD.  THEN PUSH
FORWARD TO CLOSE THE TOP,
ELIMINATING AIR POCKETS
AROUND THE ROOT.

REMOVE THE DIBBLE, OR
SHOVEL, AND CLOSE AND FIRM
UP THE OPENING WITH YOUR
HEEL.  BE CAREFUL TO AVOID
DAMAGING THE SEEDLING.

NOTES:

1. ALL SOILS WITHIN THE BUFFER
PLANTING AREA SHALL BE DISKED, AS
REQUIRED, PRIOR TO PLANTING.

2. ALL PLANTS SHALL BE PROPERLY
HANDLED PRIOR TO INSTALLATION TO
INSURE SURVIVAL.

DIBBLE BAR

PLANTING BAR SHALL HAVE A
BLADE WITH A TRIANGULAR
CROSS-SECTION, AND SHALL BE 12
INCHES LONG, 4 INCHES WIDE AND
1 INCH THICK AT CENTER.

ROOTING PRUNING

ALL ROOTS SHALL BE PRUNED TO
AN APPORIATE LENGTH TO
PREVENT J-ROOTING.

RESTORED
CHANNEL

BANKFULL

BUFFER WIDTH
VARIES

SPACING PER
PLANTING PLAN

Section View

12
"-

18
"

SEED AND PLANT AS PER
PLANTING PLAN

COMPACTED FILL TO
BE COMPOSED  OF SOIL
AND FREE OF DEBRIS AND BRUSH.

OLD CHANNEL TO
BE ABANDONED.

Ephemeral Pool
Not to Scale
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Brush Toe - Tributaries
Not to Scale
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5.5
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Plan View
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DENSELY PACKED WOODY DEBRIS

BRUSH MATERIAL TO BE INSTALLED

FLUSH WITH BANK

TOP OF BANK (BANKFULL)

Section A-A'

DENSELY PACKED BRUSH, WOODY DEBRIS AND SOIL

EROSION CONTROL MATTING

BACKFILL

TOE OF SLOPE

3'

NATIVE SOIL

ELEV. 6" BELOW

POOL DEPTH

ELEV. 6" ABOVE

DOWNSTREAM

RIFFLE INVERT

Brush Toe - Little Pine Creek
Not to Scale

1
5.5

NOTES:
1. OVEREXCAVATE 3' OUTSIDE OF TOP OF BANK (BANKFULL).
2. INSTALL BASE LOGS PARALLEL TO FLOW AT TOE OF SLOPE. DIAMETER 6"-12".
3. INSTALL BASE LOGS PERPENDICULAR TO FLOW AT INTERVALS ALONG BANK,

RESTING ON TOP OF PARALLEL BASE LOGS.  BASE LOGS SHALL BE 6"-12” DIAMETER.
4. INSTALL A DENSE LAYER OF BRUSH/WOODY DEBRIS, WHICH SHALL CONSIST OF

SMALL BRANCHES AND ROOTS COLLECTED ON-SITE AND SOIL TO FILL ANY VOID
SPACE.  LIGHTLY COMPACT BRUSH/WOODY DEBRIS LAYER.

5. BRUSH SHOULD BE ALIGNED SO STEMS ARE ROUGHLY PARALLEL AND IS INSTALLED
POINTING SLIGHTLY UPSTREAM.

6. INSTALL FILTER FABRIC OVER BRUSH/WOODY DEBRIS.
7. INSTALL EARTH BACKFILL OVER BRUSH/WOODY LAYER ACCORDING TO TYPICAL

SECTION DIMENSIONS.
8. SEED, MULCH AND INSTALL EROSION CONTROL MATTING AND BANK STABILIZATION

PER PLANS.

NOTES:
1. OVEREXCAVATE 3' OUTSIDE OF TOP OF BANK (BANKFULL).
2. INSTALL A DENSE LAYER OF BRUSH/WOODY DEBRIS, WHICH SHALL CONSIST OF

SMALL BRANCHES AND ROOTS COLLECTED ON-SITE AND SOIL TO FILL ANY VOID
SPACE.  LIGHTLY COMPACT BRUSH/WOODY DEBRIS LAYER.

3. BRUSH SHOULD BE ALIGNED SO STEMS ARE ROUGHLY PARALLEL AND IS INSTALLED
POINTING SLIGHTLY UPSTREAM.

4. INSTALL FILTER FABRIC OVER BRUSH/WOODY DEBRIS.
5. INSTALL EARTH BACKFILL OVER BRUSH/WOODY LAYER ACCORDING TO TYPICAL

SECTION DIMENSIONS.
6. SEED, MULCH AND INSTALL EROSION CONTROL MATTING AND BANK STABILIZATION

PER PLANS.

FILTER FABRIC

Plan View

TOP OF BANK (BANKFULL)

Section A-A'

BASE LOG

4"-6" DIAMETER

DENSELY PACKED BRUSH, WOODY DEBRIS AND SOIL

EROSION CONTROL MATTING

BACKFILL

DENSELY PACK BRUSH, WOODY DEBRIS AND SOIL

IN BETWEEN BASE LOGS

BASE LOGS PERPENDICULAR TO FLOW

TOE OF SLOPE

2' MIN

3'

BRUSH MATERIAL TO BE

INSTALLED FLUSH

WITH BANK
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BACKFILL

NATIVE SOIL

BASE LOG

6-12" DIAMETER

ELEV. 6" BELOW

POOL DEPTH

ELEV. 1' ABOVE

DOWNSTREAM

RIFFLE INVERT

FILTER FABRIC

WIDTH PER TYPICAL SECTIONS

6"

WIDTH PER TYPICAL SECTIONS
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TOE OF SLOPE (TYP)

TOP OF BANK (TYP)
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3.
4'

7'

LENGTH OF

VANE ARM

18'

A

A'

23°

Plan View

Profile View

STRUCTURE INVERT
ELEVATION POINT

PER PROFILE

Section A-A'

CHANNEL BED

6.7%1.
2

TOE OF SLOPE (TYP)

TOP OF BANK (TYP)

STRUCTURE INVERT ELEVATION
PER PROFILE

HEADER ROCK

FOOTER ROCK

EXTEND FILTER
FABRIC 5' MIN.

UPSTREAM

EXCAVATE POOL
PER PROFILE

1
5.6

Rock Cross Vane
Not to Scale

Channel Plug
Not to Scale

Section A-A'

Plan View

EROSION CONTROL MAT

1
1

COMPACTED SELECT
MATERIAL CHANNEL BACKFILL

SIDE SLOPE PER
TYPICAL SECTION
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PROTECTION

FLOW

ABANDONED
CHANNEL

2
5.6

12
"

FILTER FABRIC

12"- 50
50 MIX CLASS A/B STONE

NOTES:

1. FORD CROSSING SHALL BE INSTALLED
PERPENDICULAR TO CHANNEL BANKS.

Permanent Ford Crossing
Not to Scale
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Plan View
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THROUGH CROSSING

8:1 MAX
8:1 MAX

20' MIN 20' MIN

TOP OF BANK

8:1 MAX

20' MIN 20' MIN

TOE OF SLOPE

NONWOVEN
FILTER FABRIC

5' MIN

FILTER FABRIC
EXTENDS 5' MIN.

BACKFILL VANE ARM WITH
12" SALVAGED ONSITE

COBBLE/GRAVEL
BED MATERIAL

3' MIN

6"

5' (TYP)
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