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EXECUTIVE SUMMARY 

The North Carolina Ecosystem Enhancement Program (EEP) plans to restore a degraded reach of 
Back Creek, several unnamed tributaries, and enhance and preserve associated floodplain 
wetlands located in Randolph County, North Carolina.  The Heath Dairy Road Restoration Site 
(the Site) encompasses approximately 7,384 linear feet of degraded channels. 
 
General Site Conditions 
The Heath Dairy Road Restoration Site is located approximately five miles northwest of 
Asheboro, NC in Randolph County.  The Site is located within the Yadkin River Basin in 
Hydrologic Unit Code (HUC) 03040103050050. This HUC is identified as a Targeted Local 
Watershed (TLW) in EEP’s 2003 and 2009 Yadkin River Basin Restoration Priority (RBRP) 
Plan (http://www.nceep.net/services/lwps/pull_down/by_basin/Yadkin_RB.html).  
 
Historic land use of the site has consisted primarily of agriculture and livestock grazing.  The 
streams within the project area are accessible to livestock, resulting in local disturbances to 
stream banks and wetland soil surfaces. Additional land use practices including the maintenance 
and removal of riparian vegetation, and relocating, dredging, and straightening of on-site streams 
have contributed to the degraded water quality and unstable channel characteristics. 
 
Restoration Concept 
The majority of the stream reaches on the Site are designed as a Type B4c streams.  These 
channel configurations provide the most stable and natural form for these slightly entrenched 
channels flowing through moderately sloped colluvial valleys.  Along the lower portion of Back 
Creek where the topography opens into a broad flat alluvial floodplain the channel is designed as 
a Type E4 stream.  The proposed channel dimensions, patterns, and profiles are based on 
hydraulic relationships and morphologic dimensionless ratios of the reference reaches. 
 
The installation of brush, rock, and wood structures will be utilized throughout the restored 
reaches of the Site.  Brush toe structures will be installed along the channel toes to provide 
roughness and bank stability on outer meander bends.  Rock cross vanes will be used for grade 
control to prevent headcut formation. Log vanes with rootwads will be installed in meander 
bends to direct the flow away from the outside of the bend and provide toe and bank protection.  
On-site material including brush, boulders, logs, and bed material will be used to the maximum 
extent possible and in-stream structures will be designed to improve aquatic habitat. 
 
Wetland restoration and enhancement activities are proposed for the existing disturbed wetland 
areas and will include soil restoration, limited grading, and planting of wetland vegetation.  
There are two minor unavoidable impacts to existing wetland areas resulting from restoration 
activities that total approximately 0.011 acres. 
 
Goals and Objectives 
Restoration goals identified in the 2009 Yadkin Pee Dee RBRP Plan include protection of 
wildlife resources, improved management of stormwater runoff, and mitigation of impacts 
resulting from urbanization in the area. Within the Back Creek watershed, 26% of streams are 

i 
 

http://www.nceep.net/services/lwps/pull_down/by_basin/Yadkin_RB.html


HEATH DAIRY ROAD RESTORATION SITE RESTORATION PLAN 
 

ii 
 

lacking riparian buffer. The following goals are established to guide the restoration process for 
the project: 
 

• Improve local water quality within the restored channel reaches as well as the 
downstream watercourses through:  

a. the reduction of current channel and off-site sediment loads by restoring 
appropriately sized channels with stable beds and banks,  

b. the reduction of nutrient loads from adjacent agricultural fields by restoring the 
riparian buffer, and  

c. the reduction of water temperatures provided through shading of the channel by 
canopy species along with the resultant increase in oxygen content. 

• Improve local aquatic and terrestrial habitat and diversity within the restored channels 
and their vicinity through:  

a. the restoration of appropriate bed form to provide habitat for fish, amphibian, and 
benthic species,  

b. the enhancement of riparian wetlands along the stream corridor to provide 
additional landscape and habitat diversity,  

c. the restoration of a suitable riparian buffer corridor in order to provide both 
vertical and horizontal structure and connectivity with adjacent upland areas, and  

d. the restoration of understory and canopy species in order to provide forage, cover, 
and nesting for a variety of mammals, reptiles, and avian species. 

• Preclude the construction of additional infrastructure and the combination of agricultural 
practices including cattle grazing and the application of pesticides and fertilizer within 
the riparian buffer area by providing a permanent conservation easement. 

 
See Figure 4b for the proposed site configuration.  The projects measurable objectives are: 
 

• Restore natural stable channel morphology and proper sediment transport capacity; 
• Create and/or improve bed form diversity and improve aquatic and benthic 

macroinvertabrate habitat; 
• Construct a floodplain (or local bankfull bench) that is accessible at the proposed 

bankfull channel elevation; 
• Improve channel and stream bank stabilization by integrating in-stream structures and 

native bank vegetation; 
• Restore 7,781 linear feet of stream through Priority I and II restoration from the existing 

6,748 linear feet of stream; 
• Enhance 960 linear feet of stream from the existing 960 linear feet of stream; 
• Preserve 636 linear feet of stream; 
• Enhance 0.6 acres of wetlands from the existing 0.6 acres of wetlands (all are riparian 

non-riverine wetlands); 
• Preserve 1.18 acres of wetlands (all are riparian non-riverine wetlands, except Wetland J 

which is a riparian riverine wetland consisting of 0.090 acres of preservation); and, 
• Restore approximately 30 acres of riparian buffer by establishing a native forested and 

herbaceous riparian buffer plant community. 
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1.0 PROJECT SITE IDENTIFICATION AND LOCATION 

The Heath Dairy Road Restoration Site is located in Randolph County, North Carolina, 
northwest of Asheboro and southwest of Randleman (Figure 1). 

1.1 Directions to Project Site 

To reach the site from Asheboro, take US-220 north for approximately five miles.  Exit onto 
Pineview Road and proceed west for approximately one mile; turn right onto Heath Dairy Road 
and proceed approximately a quarter of a mile to the bridge crossing over Back Creek. 

1.2 USGS Hydrologic Unit Code and NCDWQ River Basin Designation 

The site is located in the Back Creek watershed of the Yadkin-Pee Dee River Basin, United 
States Geological Survey (USGS) Hydrologic Unit Code 03040103050050, within the North 
Carolina Division of Water Quality (NCDWQ) sub-basin 03-07-09.  Back Creek drains into the 
Back Creek (Lucas) Lake and then into the Uwharrie River approximately eleven miles 
downstream of the site.  The Uwharrie River in turn drains into the Yadkin-Pee Dee River. 

May 2009   1 
 



HEATH DAIRY ROAD RESTORATION SITE RESTORATION PLAN 
 

2.0 WATERSHED CHARACTERIZATION 

The site is located in a rural watershed within the Piedmont hydrophysiographic region of North 
Carolina (Figure 2). The site watershed is characteristic of the Piedmont region with moderate 
rainfall and moderately steep valley walls. Annual precipitation within Randolph County 
averages 45.6 inches (SERCC, 2006) and elevations within the project site range from 586 feet 
to 678 feet (NGVD 29).  The site encompasses 8,344 linear feet of stream including a 5,018 
linear feet reach of Back Creek, and four tributaries named for the purposes of this project as 
West Branch, UT to West Branch, North Branch, and East Branch.  There are also nine existing 
floodplain wetlands within the project limits (Figure 4a).  See Table I for total linear footage of 
streams by reach and total acres of wetlands. While the restored length of certain reaches is less 
than the existing length, the overall length will increase after proposed restoration is completed. 
Photographs of the site are included in Appendix A. 
 
EEP develops River Basin Restoration Priorities (RBRPs) to guide its restoration activities 
within each of the state’s 54 cataloging units (CUs). RBRPs delineate specific watersheds that 
exhibit both the need and opportunity for wetland, stream, and riparian buffer restoration. These 
watersheds are called Targeted Local Watersheds (TLWs) and receive priority for EEP planning 
and restoration project funds. The 2003 and 2009 Yadkin River Basin RBRP identified HUC 
03040103050050, which includes the Heath Dairy Road Restoration Site, as a TLW. The 
watershed is characterized by 16% agricultural area with 26% of its streams lacking riparian 
buffer. Restoration goals for the watershed include protection of wildlife resources, improved 
management of stormwater runoff, and mitigation of impacts resulting from urbanization in the 
area. The Heath Dairy Road Restoration Site will improve local water quality, increase bank 
stability, reduce erosion, and reduce nutrient loading by establishing a riparian buffer, 
eliminating cattle access to the stream, constructing floodplain benches, and integrating in-
stream structures.    

2.1 Drainage Area 

The drainage area of Back Creek is 0.94 square miles (mi2) at the upstream end of the site and 
2.69 mi2 at the downstream end.  At their respective confluences with Back Creek, the drainage 
areas of the tributaries are: West Branch, 0.14 mi2; North Branch, 1.14 mi2; and East Branch, 
0.25 mi2.  The drainage area of UT to West Branch at its confluence with West Branch is 0.05 
mi2. See Table IV for a complete listing of the drainage areas by stream reach. 

2.2 Surface Water Classification / Water Quality 

Back Creek is classified as Water Supply II (WS-II) waters (DWQ, 2006), which are waters used 
as sources of potable water where a WS-I classification is not feasible. WS-II waters are 
generally in predominantly undeveloped watersheds and only general permits for discharges are 
allowed.  All WS-II waters have a supplemental classification of High Quality Waters (HQW) by 
definition, and are also protected for Class C uses including secondary recreation, fishing, 
wildlife, fish and aquatic life propagation and survival, and agriculture.  Secondary recreation 
includes wading, boating, and other uses involving human body contact with water where such 
activities take place in an infrequent, unorganized, or incidental manner.  
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On-site stream reaches ultimately discharge into Back Creek Lake (also called Lucas Lake), the 
primary water supply for the City of Asheboro, approximately 3 miles downstream of the site. 
Back Creek Lake has been designated as eutrophic since first monitored in 1989 (DWQ, 2002) 
which is exacerbated by activities in the watershed such as the use of fertilizers on agricultural 
fields and the effluent of animal and human wastes.  Additionally, two algal blooms were 
documented in Back Creek Lake in 1999, and public complaints regarding bad taste of drinking 
water were reported by the Director of Water Resources for the City of Asheboro in 1999.    

2.3 Physiography, Geology, and Soils 

The site is located in the Carolina Slate Belt Piedmont ecoregion of North Carolina.  This 
ecoregion consists of dissected, irregular plains, some hills, linear ridges, and isolated 
monadnocks. The region contains low to moderate gradient streams with mostly boulder and 
cobble substrates.  Felsic metavolcanic rocks, including metamorphosed dacitic to rhyolitic flows 
and tuffs interbedded with mafic and intermediate volcanic rock, meta-argillite, and 
metamudstone, underlie this area of the state.  
 
The valleys throughout the site are moderately sloped colluvial valleys with cross-slopes ranging 
from 6% to 20% and longitudinal slopes typically ranging from 0.3% to 1.0%.  Throughout the 
site well developed colluvial wash-slopes or valley toe-slopes are evident with slopes ranging 
from 1% to 5%.  West Branch displays a somewhat narrower and steeper valley than other 
portions of the site. The lower reach of Back Creek opens into a broad alluvial floodplain that is 
distinctive within the site and probably a consequence of the downstream dam.  See Table IV for 
a listing of the valley slopes within the project site. 
 
The Randolph County Soil Survey (NRCS, 2002) indicates the site is underlain by four soil 
series: Dogue sandy loam and three series of Badin-Tarrus Complex (Figure 3). The majority of 
the soils on the Heath Dairy Site are BtC2 – Badin-Tarrus complex, 8-15 % slopes.  These soils 
are described as silty clay loam.  BtC2 soils are listed as “moderately eroded”.  Depth to bedrock 
is listed as 40 to 60 inches. “Erodibility” is listed as a management concern.  Other soils on the 
site in the southeast corner consists of DoB - Dogue Sandy loam 2 – 6 % slopes, occasionally 
flooded and BaD – Badin Tarrus complex silty loam 15 to 25 % slopes.  Erodibility is not listed 
as a management concern for DoB soils and bedrock depth is greater than 60 inches.  Erodibiltity 
is listed as a management concern for BaD soils and depth to bedrock for BaD soils is 38 to 60 
inches.   
 
Due to the relatively shallow bedrock (40-60 inches) and moderately erodible soils, streams may 
downcut until bedrock is encountered.  This may result in additional streambank erosion due to 
bedrock resistance to further downcutting.   
 
Soils in the Piedmont region of North Carolina tend to be erodible.  Land use in the Heath Dairy 
area is mainly agricultural resulting in significant clearing of vegetation.  Dairy and cattle 
operations can have significant impacts on soil erosion and streambank degradation due to 
livestock activity.   
 
The soils on site are not described as having high percentages of fine sands, and are therefore not 
as erodible as soils such as Chewacla loam and Wickham sandy loam soils (found farther north 
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and west in the upper Yadkin River watershed).  Nonetheless, the potential for erosion of soils on 
the Heath Dairy Site can be described as moderate to high.     
  
Table IV lists the dominant soil series and characteristics.  None of the soil series found on site 
are classified as hydric.  However, field investigations revealed that nine wetland areas occur 
within the site totaling approximately 1.78 acres (Figure 4a). Soils within these areas display 
hydric properties such as low-chroma colors and mottling.  

2.4 Historic Land Use and Development Trends 

The watershed upstream of the site is rural characterized mainly by pasture and agricultural land 
(Figure 2). There is no apparent trend toward urbanization in the watershed. Tables IV 
summarizes land use within the watershed. The Randolph County Planning Department has no 
plans for development near the project site at this time. 
 
Current on-site land uses include pastureland, agriculture, and several small hardwood forest 
stands that occur in upland areas. Pastureland is grazed by livestock (cattle) which have access to 
most on-site stream reaches and the adjacent floodplains. The lack of exclusionary barriers 
appears to have contributed to the degradation of stream banks, water quality and floodplain 
soils. Agricultural buildings and a lagoon are located in the western portion of the Site between 
West Branch and UT to West Branch (Figure 4a). A heavily grazed feedlot is located south of 
the agricultural buildings and discharges concentrated flow into the West Branch buffer near 
Wetland J. Additionally, a trash dump is located directly adjacent to the site to the south.  
 

2.5 Plant Communities 

There were three terrestrial communities observed within the project site.  Plant community 
boundaries within the site are generally well defined without a significant transition zone 
between them.  The observed communities include Mesic Mixed Hardwood Forest (Piedmont 
Subtype) (Schafale and Weakley, 1990), agricultural pasture, and riparian buffer.  
 
Agricultural pasture is the dominant plant community within the project boundary.  This 
community is well maintained by a large herd of dairy cattle thus dominated by herbaceous/early 
successional species including buttercup (Ranunculus spp.), clover (Trifolium spp.), fescue 
(Festuca spp.), foxtail bristle (Setaria italica), jimson weed (Datura stramonium), and multiflora 
rose (Rosa multiflora).   
 
A Mesic Mixed Hardwood Forest (Piedmont Subtype) occurs throughout the site but never forms 
a large contiguous stand due to the abundance of open pastures.  Observed species include black 
cherry (Prunus serotina), Chinese privet (Ligustrum sinense), Christmas fern (Polystichum 
acrostichoides), common greenbrier (Smilax rotundifolia), May apple (Podophyllum peltatum), 
poison ivy (Toxicodendron radicans), red maple (Acer rubrum), red oak (Quercus rubra), 
sassafras (Sassafras albidum), trout lily (Erythronium rostratum), tulip poplar (Liriodendron 
tulipifera), and white oak (Quercus alba). 
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The riparian plant community is very sparse due to heavy grazing but is represented by 
characteristic piedmont riparian species.  These species include American sycamore (Platanus 
occidentalis), iron wood (Carpinus caroliniana), and tulip polplar (Liriodendron tulipifera).   

2.6 Federally Protected Species 

There are two federally protected species listed for Randolph County, North Carolina: the Cape 
Fear shiner and the Schweinitz's sunflower (NCNHP, 2006).  Appendix K contains a complete 
description of these species, habitat requirements, known populations, and threats to populations.   
 
As of May 31, 2006, a review of the NCNHP database for rare species and unique habitats 
revealed no populations of the Cape Fear shiner within one mile of the Heath Dairy Road 
Restoration Site.  Because all known populations of the Cape Fear shiner occur within the Cape 
Fear river basin and this project is located within the adjacent Yadkin River Basin, it is unlikely 
that proposed stream restoration activities will adversely affect populations of the Cape Fear 
shiner.  David Rabon, specialist with the Raleigh Field Office of the United States Fish and 
Wildlife Service (USFWS) was contacted on August 1, 2006 regarding the need for conducting 
surveys for the Cape Fear Shiner.  He agreed that there was not a need to conduct any surveys 
and that the stream restoration activities do not present any threat to the Cape Fear shiner.  
Therefore, the biological conclusion for the Cape Fear shiner is “No Effect”. 
 
Habitat for Schweinitz’s sunflower within the project site include woodland openings/edges and 
other sunny or semi-sunny situations.  As of May 31, 2006, a review of the NCNHP database for 
rare species and unique habitats revealed no populations of Schweinitz's sunflower within 1.0 mi 
the Heath Dairy Road Restoration Site.  Field surveys for presence of the Schweinitz’s sunflower 
were completed on August 23, 2006 during the blooming period.  Prior to field survey, a visit to 
a known population of Schweinitz’s sunflower within Randolph County was conducted to 
observe the species in native surroundings.  No populations of Schweinitz’s sunflower were 
found at the Heath Dairy Road Restoration Site, therefore, the biological conclusion is “Not 
Likely to Adversely Affect”. 

2.7 Cultural Resources 

An archaeological investigation of the site was conducted by Coastal Carolina Research, Inc. in 
June, 2006.  The complete archaeology report can be found in Appendix J.  Two stacked-stone 
dams are present on-site (Figure 4a); one located at the Heath Dairy Road crossing (Site 
31RD1330) and a second located in the middle reach of Back Creek (Site 31RD1440). 
 
Site 31RD1330 is a recorded resource and is recommended as eligible for the National Register 
of Historic Places (NRHP) as an architectural resource, and as such, impacts to the structure 
would require mitigation.  Because this dam is at the terminus of the project, the construction of 
the stream restoration project at the Heath Dairy Road site will not impact the structure.  A letter 
requesting concurrence was submitted to the State Historic Preservation Office (SHPO) and the 
Office of State Archeology (OSA) on December 13, 2006.  A concurrence letter was received 
from the SHPO on February 1, 2007. A copy of both letters is included in Appendix J.   
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Due to the condition of the stone dam in the center of the site, Site 31RD1440 is recommended 
as not eligible for the NRHP.  Thus, a concurrence letter from SHPO and OSA will not be 
necessary. 

2.8 NCFMP Status 

As a Federal Emergency Management Agency (FEMA) Cooperating Technical Partner (CTP), 
North Carolina has assumed the ownership and responsibility for the Federal Insurance Rate 
Maps (FIRMS) for all communities in the state that are part of the National Flood Insurance 
Program (NFIP).  This endeavor is designated the North Carolina Floodplain Mapping Program.  
A part of this initiative is to produce updated digital FIRMS (DFIRMS) for each county and its 
incorporated municipalities throughout the state.  The updated DFIRMS for Randolph County 
became effective January 2, 2008. The FEMA Floodplain Requirements Checklist can be found 
in Appendix O.  
 
Limited detail studies were completed on a reach of North Branch and Back Creek as part of the 
NFIP.  The HSMM project team prepared an existing conditions, detailed model for these 
reaches and the proposed design will create a change in the base flood elevation (BFE) and 
hydraulic characteristics of the streams. Therefore, a Conditional Letter of Map Revision 
(CLOMR) will be required for compliance with FEMA regulations, and will be completed before 
construction commences.  When construction is complete a Letter of Map Revision (LOMR) will 
be required to complete compliance with FEMA regulations. The FEMA Floodplain 
Requirements Checklist can be found in Appendix O. 

2.9 Potential Constraints 

The upper 40.4 acres of the easement on the Site is owned by Mr. Phillip Ridge and the lower 
16.4 acres of the easement is owned by Dr. Edward Shackleford. Currently, there is livestock on 
both properties within the easement. Livestock control during construction and provision for an 
alternative watering source during and after construction for the livestock will be the 
responsibility of the landowners. Exclusionary fencing will be provided on Mr. Ridge’s property 
only. The contact information for the landowners can be found in Table III. 
 
There is an AT&T utility easement on the Ridge property (see plans in Appendix Q). This utility 
does cross the ingress/egress easement, but is below ground and will not be affected. The AT&T 
easement also crosses the upper end of the conservation easement above the preservation reach 
of West Branch. The Contractor will be made aware of this infrastructure and will be responsible 
for locating it and avoiding damage to it during the construction period.  
 
Constraints considered in the proposed design included: the potential for hydrologic trespass at 
the upstream end of Back Creek and North Branch, protection of the historic dam at the terminus 
of the project site, the effect on sediment transport due to backwater caused by the structure at 
Heath Dairy Road, and the presence of bedrock outcrops.  Accommodations for each of these 
constraints were made in the proposed design and are specifically addressed in Section 6.0 of this 
report.  Therefore, none of these constraints should be considered as “fatal flaws”. 
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3.0 PROJECT STREAMS 

On-site streams have been characterized based on fluvial geomorphic principles (Rosgen, 1996).  
Three reaches were identified as representative of the site and detailed geomorphic surveys were 
conducted to provide assessment of existing conditions.  Topographic surveys of the entire site 
provide additional information on stream geomorphic conditions throughout the site. 
 
Additionally, all stream reaches were identified as perennial according to methods presented in 
Identification Methods for the Origins of Intermittent and Perennial Streams, Version 3.1 
(DWQ, 2005) except for the upper portions of West Branch which were identified as intermittent 
and ephemeral.  Stream identification forms can be found in Appendix D. 
 
The dominant stressors to the stream systems include dredging, livestock access, and general 
agricultural practices.  Past dredging of the channels has produced low sinuosity and incised 
streams which contribute to erosional processes by elevating shear stress on the channel bed and 
banks.  Livestock access contributes to the structural degradation of the channel banks and 
degrades water quality through direct waste inputs.  Livestock access also ensures that vegetation 
growth along the riparian zone remains limited, further contributing to the poor structural 
integrity of the channel banks. Additionally, agricultural practices such as application of 
fertilizers and maintenance of brush contribute to channel instability and poor water quality. 

3.1 Channel Morphology and Classification 

Detailed geomorphic surveys were conducted on existing stream conditions and the data can be 
found in Appendix B.  Morphological characteristics of existing stream reaches are summarized 
in Tables Va through Vf.   
 
The Back Creek–Lower Reach is representative of dredged portions of Back Creek, having little 
to no sinuosity and moderately incised.  The channel classifies as a Type E stream under the 
Rosgen classification system, however, due to its incised vertical position, low sinuosity, and 
high bank height ratio, its morphologic form is more indicative of a Type G channel.  Although 
the bed profile is vertically stable due to downstream limits on degradation, there is little 
variation in the profile features.  Pools and riffles are almost indistinguishable from runs and 
glides and therefore provide little to no habitat value.  Bed material exhibits a strong bimodal 
distribution with 32% of the surface bed material being composed of silt and sand.  The reach 
has maintained a gravel bed designation and can be expected to become increasingly coarse in 
response to restoration efforts. 
 
The Back Creek–Upper Reach is representative of portions of Back Creek in a somewhat 
narrower valley that have degraded to the point that it is classified as a Type G stream.  Although 
portions of the reach still access the historic floodplain during high flooding events, the reach 
generally exhibits the character and dimensions of a fully entrenched channel.  The vertical 
profile displays distinctive pool and riffle forms, but they are primarily associated with scarp and 
head-cut features.  These features indicate the profile is not vertically stable and will continue to 
degrade over time.  
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The West Branch–Upper Reach is representative of the smaller West Branch tributary.  The 
valley is considerably narrower, representing a colluvial form, and the valley slope is 
significantly steeper than the lower portions of the site.  The channel is classified as a Type G 
stream and it is completely entrenched.  The entrenchment and bank height ratios indicate that 
the channel flows rarely access the historic floodplain.  A significant head-cut was identified at 
the downstream end of this reach indicating that additional degradation can be expected.     
 
The North Branch Reach is a dredged portion of the site, having little to no sinuosity and is 
moderately incised.  The channel classifies as a Type E stream under the Rosgen classification 
system, however, due to its incised vertical position, low sinuosity, and high bank height ratio, its 
morphologic form is more indicative of a Type G channel.  Although the bed profile is vertically 
stable due to downstream limits on degradation, there is little variation in the profile features.  
Pools and riffles are almost indistinguishable from runs and glides and therefore provide little to 
no habitat value.  Bed material exhibits a strong bimodal distribution with 32% of the surface 
bed material being composed of silt and sand.  The reach has maintained a gravel bed 
designation and can be expected to become increasingly coarse in response to restoration efforts. 
     
The East Branch Reach is a smaller tributary with a valley that is considerably narrower, which 
represents a colluvial form, and the valley slope is steeper than the other portions of the site.  The 
channel is classified as a Type G stream and it is completely entrenched.  The entrenchment and 
bank height ratios indicate that the channel flows rarely access the historic floodplain.  

3.2 Discharge and Bankfull Verification 

Bankfull identification on degraded reaches is subject to a significant amount of discretion since 
the features can often be difficult to distinguish and even misleading.  Verification of bankfull 
was accomplished by plotting the bankfull cross sectional area for each reach against the regional 
curve data (Harman, et al., 1999) as shown in Appendix G.  Also included in this plot are the 
bankfull cross sectional areas for the reference reaches.  The graph indicates that the bankfull 
identified in the surveyed reaches is consistent with the regional curve data. 
 
After verification of bankfull cross sectional area, bankfull discharge was calculated for each 
surveyed reach using a single-section analysis.  Manning’s ‘n’ was estimated from relative 
roughness calculations of the bed material and from observation of the channel flow conditions.  
Water surface slope was assumed to be consistent with the slope of the bed profile.  Discharges 
were then plotted against a graph of the regional curve data and bankfull discharges from the 
reference reaches (See Appendix G).  The graphing of this data indicated that the calculated 
bankfull discharges were consistent with the regional curve data.  

3.3 Channel Stability Assessment  

The current channel stability was analyzed by evaluating existing width-depth ratios, bank height 
ratios and bank erosion hazard indices. Data for each stream reach can be found in Table Va 
through Vf and in Appendix L. 
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Width-depth ratios within the project site range from 3.7 to 8.3 with typical ratio values of 5.0.  
The width-depth ratios for the reference reaches were from 6 to 11 for the Type E stream and 12 
to 14 for the Type B stream.  The lower width depth ratios found within the site result in a higher 
mean depth during bankfull events and subsequent increased shear stress on the bed and banks. 
 
Bank height ratios within the project site range from 1.3 to 2.9 with typical ratio at a value of 2.0.  
The bank height ratios for the reference reaches were typically at 1.2.  The higher ratios found 
within the site result in significantly increased shear stress during greater-than-bankfull flow 
events. 
 
Bank erosion hazard indices and near-bank stress were evaluated for all streams in the project 
area using the methodology presented by Rosgen in “A Practical Method of Computing 
Streambank Erosion Rate.”  Total bank erosion on the site is estimated at 1,590 tons per year.  
Bank erosion estimates for individual reaches can be found in Table VI. 

3.4 Vegetation 

Dominant riparian vegetation within the project site consists of: Chinese privet (Ligustrum 
sinense), red maple (Acer rubrum), American sycamore (Platanus occidentalis), iron wood 
(Carpinus caroliniana), black cherry (Prunus serotina), and tulip poplar (Liriodendron 
tulipifera). Non-native invasive species are present within the project site.  Specifically, Chinese 
privet (Ligustrum sinense), multiflora rose (Rosa multiflora), and Japanese stiltgrass 
(Microstegium vimineum) are abundantly present throughout the project site in upland, wetland 
and riparian habitats.   
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4.0 REFERENCE STREAMS 

Two reference reaches were identified and surveyed to assist in the design of the project streams.  
The first reference is located on a UT to Polecat Creek in Randolph County, northeast of 
Randleman (Figure 5a) in HUC 03030003010080.  The second reference is located on Fork 
Creek in Randolph County, south of Asheboro (Figure 5b) in HUC 03030003020060.  
Photographs of the two reference reaches can be found in Appendix E. Stream identification 
forms and data on reference stream conditions can be found in Appendices D and F.   

4.1 Watershed Characterization 

Both reference reaches are located in the Piedmont hydrophysiographic region of North Carolina 
and within the same county of the project site.  The watersheds are similar to the character of the 
project watershed in average annual rainfall, elevation ranges, and valley types.  Both watersheds 
are predominately rural with land use consisting of agriculture, pasture, and forested stands 
(Figures 6a and 6b).  The drainage area for UT to Polecat Creek is 0.4 square miles and for Fork 
Creek is 2.2 square miles.  

4.2 Channel Morphology and Classification 

The two reference reaches were selected to represent the proposed configurations for the 
proposed stream restoration.  Detailed geomorphic surveys and Level II Rosgen classification 
were conducted on each of the reference reaches.  A summary of morphological characteristics 
of reference stream reaches upon which design is based can be found in Tables Va through Vd. 
 
The UT to Polecat Creek represents a meandering E channel in a moderately confined valley 
with a well developed floodplain and Fork Creek represents a low sinuosity B stream in a 
moderately sloped colluvial valley.  Bed material, channel slope, and valley form of both streams 
are consistent with the project site and provide reasonable models for the potential channel forms 
that can be expected on the project site. 

4.3 Discharge and Bankfull Verification 

Bankfull was readily identified on each of these streams as they exhibited consistent indicators 
throughout the reaches.  Verification of bankfull was accomplished by plotting the bankfull cross 
sectional area for each reach against the regional curve data (Harman, et al., 1999) as shown in 
Appendix G.  The graph indicates that the bankfull identified in the surveyed reaches is 
consistent with the regional curve data. 
 
After verification of bankfull cross sectional area, bankfull discharge was calculated for each 
surveyed reach using a single-section analysis.  Manning’s ‘n’ was estimated from relative 
roughness calculations of the bed material and from observation of the channel flow conditions.  
Water surface slope was assumed to be consistent with the slope of the bed profile.  Discharges 
were then plotted against a graph of the regional curve data.  The graphing of this data indicated 
that the calculated bankfull discharges were consistent with the regional curve data. 
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4.4 Channel Stability Assessment 

A detailed channel stability assessment was not performed for these reaches, however site 
features indicate that Bank Erosion Hazard Index (BEHI) values are low and the Near Bank 
Stress (NBS) are low to moderate, suggesting that the annual rate of bank erosion would be less 
than 0.1 feet. Subsequent review of the surveyed dimensions confirmed that width-depth ratios 
and bank height ratios were within the appropriate range for stable, self maintaining streams.  
Additional observations included significant upstream and downstream reconnaissance to 
identify any past, present, or future signs or sources of degradation.  The existence of grade 
controlling bedrock was identified beyond the surveyed reaches. 

4.5 Vegetation 

A mature Mesic Mixed Hardwood Forest (Piedmont Subtype) community was present at both 
reference stream sites (Schafale and Weakley, 1990).  Canopy species observed include 
American beech (Fagus grandifolia), red maple (Acer rubrum), southern red oak (Quercus 
falcata var. falcata), sweet gum (Liquidambar styraciflua), and tulip poplar (Liriodendron 
tulipifera).  The observed shrub/sapling species include American beech, American holly (Ilex 
opaca), black cherry (Prunus serotina), Chinese privet (Ligustrum sinense), ironwood (Carpinus 
caroliniana), mountain laurel (Kalmia latifolia), red maple, and tag alder (Alnus serrulata).  
Observed herbaceous and woody vine species include Christmas fern (Polystichum 
acrostichoides), common greenbrier (Smilax rotundifolia), running cedar (Lycopodium 
clavatum), and sphagnum moss (Sphagnum spp.).  Although some woody riparian species where 
observed, their presence was not sufficiently dominant to separate out a riparian community type 
from the Mesic Mixed Hardwood Forest (Piedmont Subtype).   
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5.0 PROJECT SITE WETLANDS 

Nine wetlands were delineated within the site on April 20-22, 2009 (Figure 4a).  The survey data 
can be found in Appendix M. USACE Routine Wetland Determination Forms can be found in 
Appendix C for each wetland, and total acreage for each existing wetland can be found in Table 
I. The wetland delineation will be field-verified by the USACE and a Jurisdictional 
Determination will be issued. 
 
Wetlands A and B are located along the historic floodplain and historic channel of Back Creek in 
a relatively flat area bound in the south by steep topography. Wetlands A and B are connected 
beyond the property boundary forming an approximately 2-acre wetland system.  Wetlands C, E, 
F, I, K, and L are seep wetlands, all of which occur adjacent to one of the project streams.  These 
wetlands are relatively small ranging in size between 0.003 and 0.08 acres.  Wetland J is a 
floodplain wetland formed by an alluvial fan in the upstream reach of West Branch.  

5.1 Hydrological Characterization 

Wetland A and B have a permanently saturated hydrology driven primarily by surface drainage 
and toe-of-slope groundwater seepage from the bounding hillside.  Additionally, an ephemeral 
stream flows into the wetland from the adjoining property.   
 
Wetlands C, E, F, I, K, and L are all driven by toe-of-slope groundwater seepage.  Because the 
associated stream channels are incised and entrenched and flood flows rarely access the 
floodplain, these wetlands are not primarily supplied by overbank flow.  Wetland K specifically 
is very small because it has been ditched to drain the adjacent Back Creek floodplain. 
 
Wetland J is formed by a small tributary flowing from a cattle feeding area which is depositing 
sediment at the confluence with West Branch forming an alluvial fan.  This in turn is decreasing 
flow and maintaining a saturated state within the alluvial fan. Wetland J is the only wetland on 
Site classified as riparian riverine rather than palustrine because it is the only wetland fed by a 
stream, whereas the other wetlands are fed by groundwater seepage.  
 
Groundwater monitoring gauges were installed in six locations throughout the site on June 23, 
2006 (Figure 4a).  Three of these gauges were installed in existing wetland areas (Wetland A, 
Wetland B, and Wetland J) to represent the largest wetlands present at the site, and the remaining 
three gauges were installed in upland areas in an attempt to evaluate groundwater hydrology in 
other “dry” areas within the floodplain. 
 
In early 2007, the gauge placed within Wetland B (serial #EBDC711) was removed due to the 
suspicion that it was producing erroneous data. During a site visit in May 2008 it was found that 
three other gauges - 1 upland of Wetland B (serial #EBCFAE1) and 2 by Upper Back Creek 
(serial #B651714 and EDB875E) - had disappeared during a period in which the project work 
was temporarily suspended. Four new gauges were installed in these locations on August 26, 
2008 and protective fencing was installed by EEP.  
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Data from the gages shows the presence of groundwater within twelve inches of the ground 
surface in wetlands A, B and J during the growing season and is included in Appendix H. The 
rainfall data plotted in the groundwater level graphs was taken from the Cronos database 
maintained by the State Climate Office.  
 
Anomalies are present in the early data from two gauges.  The gage installed in wetland J (serial 
# A27B4E1) indicated the presence of water above the land surface on every recording, however, 
as this gauge was observed over time for indications of malfunction, more recent gauge results 
seem to have normalized. The gage installed in Wetland B indicated the presence of water at a 
constant 22.5 inches below the land surface at a time when it is known to have been inundated, 
therefore this gauge was removed and replaced as mentioned above due to malfunction of the 
unit. Results from the replacement unit indicated results within the expected range for an existing 
wetland. 
 

5.2 Soil Characterization 

According to the Randolph County Soil Survey (NRCS, 2002), none of the soils shown on the 
soil maps of the Heath Dairy site are hydric.  However, soils within the delineated existing 
wetlands display hydric properties such as low-chroma colors and mottling.  Specific 
information on soil profiles for each wetland area can be found on the Wetland Determination 
Forms found in Appendix C.  Additionally, cattle have access to nearly all of the existing 
wetlands, therefore, soils are impacted in all wetlands.  

5.3 Plant Community Characterization 

Because cattle have access to the majority of the wetlands onsite, wetland vegetation is kept in 
an early successional state.  Wetlands A and B can be characterized as a Forested Wetland 
(Broad-leaved Deciduous) (Cowardin 1979) with a mature canopy, but highly disturbed shrub 
and herbaceous layer.  Wetlands C, E, and K were being actively grazed by cattle at the time of 
delineation.  Wetlands F, I, J, and L all exhibit evidence of regular grazing by cattle, and a lack 
of a shrub and canopy stratum.  Additionally, all wetlands delineated include invasive exotic 
species, most notably Chinese privet (Ligustrum sinense) and multiflora rose (Rosa multiflora).  
Specific information on vegetation for each wetland area can be found on the Wetland 
Determination Forms found in Appendix C. Exclusionary fencing was placed by the landowner 
near the mouth of West Branch, which has limited subsequent impact to the vegetation in this 
area.   
 

May 2009   13 
 



HEATH DAIRY ROAD RESTORATION SITE RESTORATION PLAN 
 

6.0 REFERENCE WETLANDS 

The reference wetland is located onsite and partially on the adjacent property on the opposite 
side of the fence that defines the edges of Wetland A and B (Figure 7).  It is the largest found 
within the site covering approximately 2 acres and includes portions of Wetland A and B when 
considered as a contiguous wetland.  The wetland is located along the historic floodplain and 
historic channel of Back Creek.  This wetland is located in a flat area bound in the south by steep 
topography.  A USACE Routine Wetland Determination Form can be found in Appendix C. 

6.1 Hydrological Characterization 

The reference wetland has a permanently saturated hydrology driven primarily by surface 
drainage and toe-of-slope groundwater seepage from the bounding hillside.  Additionally, an 
ephemeral stream flows into the wetland from the adjoining property. 

6.2 Soil Characterization 

The reference wetland is characterized by a permanently saturated silt-clay soil.   The soil 
surface has a 0.5 inch organic layer.  Below the organic layer from 0.5 – 4 inches the horizon has 
a matrix color of 10YR 3/2 with many mottles of 10YR 5/8 and 7.5YR 4/6.  From 4 – 8 inches 
the matrix color is 2.5Y 4/2 with common mottles of 7.5YR 4/6.  From 8 – 12 inches the matrix 
color is 10YR 4/1 with common mottles of 10YR 3/6.   

6.3 Plant Community Characterization 

The reference wetland is dominated by bottomland species commonly found in the Piedmont 
Physiographic Region.  The plant community is well established containing a mature canopy and 
a distinct subcanopy stratum.  Canopy species observed within the reference wetland include 
American elm (Ulmus americana), American sycamore (Platanus occidentalis), black willow 
(Salix nigra), green ash (Fraxinus pennsylvanica), ironwood (Carpinus caroliniana), and red 
maple (Acer rubrum).  Observed shrub and woody vine species include American elder 
(Sambucus canadensis), American elm, black willow, common buttonbush (Cephalanthus 
occidentalis), common persimmon (Diospyros virginiana), green ash, ironwood, red maple, silky 
dogwood (Cornus amomum), tag alder (Alnus serrulata), and Virginia trumpet creeper (Campsis 
radicans).  Observed herbaceous species include Alleghany monkey flower (Mimulus ringens), 
bunched arrow-head (Sagittaria fasciculata), bushy seedbox (Ludwigia alternifolia), climbing 
hempweed (Mikania scandens), false nettle (Boehmeria cylindrical), netted chain fern 
(Woodwardia areolata), and spotted jewelweed (Impatiens capensis).  
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7.0 PROJECT SITE RESTORATION PLAN 

7.1 Restoration Project Goals and Objectives 

The RBRP identified the following major stressors in the Back Creek Watershed: nutrients, bank 
erosion, absence of riparian buffers, and urbanization.  See Figure 4b for the proposed site 
configuration.   
 
Restoration goals for this project include: 
 

• Improve local water quality within the restored channel reaches as well as the 
downstream watercourses through:  

a. the reduction of current channel and off-site sediment loads by restoring 
appropriately sized channels with stable beds and banks,  

b. the reduction of nutrient loads from adjacent agricultural fields by restoring the 
riparian buffer, and  

c. the reduction of water temperatures provided through shading of the channel by 
canopy species along with the resultant increase in oxygen content. 

• Improve local aquatic and terrestrial habitat and diversity within the restored channels 
and their vicinity through:  

a. the restoration of appropriate bed form to provide habitat for fish, amphibian, and 
benthic species,  

b. the enhancement of riparian wetlands along the stream corridor to provide 
additional landscape and habitat diversity,  

c. the restoration of a suitable riparian buffer corridor in order to provide both 
vertical and horizontal structure and connectivity with adjacent upland areas, and  

d. the restoration of understory and canopy species in order to provide forage, cover, 
and nesting for a variety of mammals, reptiles, and avian species. 

• Preclude the construction of additional infrastructure and the combination of agricultural 
practices including cattle grazing and the application of pesticides and fertilizer within 
the riparian buffer area by providing a permanent conservation easement. 

 
The projects measurable objectives include: 
 

• Restore natural stable channel morphology and proper sediment transport capacity; 
• Create and/or improve bed form diversity and improve aquatic and benthic 

macroinvertabrate habitat; 
• Construct a floodplain (or local bankfull bench) that is accessible at the proposed 

bankfull channel elevation; 
• Improve channel and stream bank stabilization by integrating in-stream structures and 

native bank vegetation; 
• Restore 7,781 linear feet of stream through Priority I and II restoration from the existing 

6,748 linear feet of stream; 
• Enhance 960 linear feet of stream from the existing 960 linear feet of stream; 
• Preserve 636 linear feet of stream; 
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• Enhance 0.6 acres of wetlands from the existing 0.6 acres of wetlands (all are riparian 
non-riverine wetlands); 

• Preserve 1.18 acres of wetlands (all are riparian non-riverine wetlands, except Wetland J 
which is a riparian riverine wetland consisting of 0.09 acres of preservation); and, 

• Restore approximately 30 acres of riparian buffer by establishing a native forested and 
herbaceous riparian buffer plant community  

7.1.1 Proposed Channel Design and Classification 

With the exception of the lower portion of Back Creek, the proposed channel is designed as a 
Type B4c stream.  This channel configuration will provide the most stable form in moderately 
sloping colluvial valleys.  Not only does it effectively convey bankfull discharge and sediment 
load but also conforms to the natural conveyance of flood flows.  Along the lower reach of Back 
Creek where the topography opens into a broad flat alluvial floodplain the proposed channel is 
designed as a Type E4 stream. The proposed channel dimensions, patterns, and profiles are based 
on hydraulic relationships and morphological dimensionless ratios of the reference reaches as 
shown in Tables VIa through VIf.  The proposed typical sections and channel alignment are 
shown in the attached preliminary plans (see Appendix Q).  
 
Restoration will consist of Priority I and II activities which will involve reconstruction of the 
proposed channels along new and existing alignments.  In-stream structures such as rock cross 
vanes, J-hook vanes, log vanes, and root wads will be incorporated into the proposed stream to 
provide energy dissipation, bank stabilization, grade control, and habitat diversity.  Coir fiber 
matting will be used to provide bank stability until vegetation is established.  Bed material from 
the existing channel will be mined and used in the riffles of the proposed channels.    
 
The proposed channel alignments were established to provide maximum conformance to the 
existing valley form.  Where stream channels had been previously moved away from the low 
point in the valley, the proposed alignments will reposition the channel to the proper location.  
Where the valley width narrows, proposed channel sinuosity was reduced.  Where rock outcrops 
where present at the surface, proposed channel alignments were kept near their present locations.  
Conforming the proposed channel alignments to the valley form provides the benefits of 
duplicating natural flow conditions at greater than bankfull flow, minimizing earthwork, and 
reducing the likelihood of conflicts with bedrock.  It is not anticipated that seismic refraction 
sampling will be necessary for mapping all possible conflicts with bedrock outcrops.  Instead, it 
is anticipated that conflicts with bedrock that are encountered during construction can be readily 
resolved with minor field adjustments to the alignment.     
 
At the request of the EEP the upper portion of Back Creek was redesigned as an enhancement 
reach to facilitate a paired watershed study to be conducted by North Carolina State University 
(NCSU).  To the maximum extent possible, full reconstruction and restoration efforts were 
reduced to in-channel work and augmentation of the existing stream.  Enhancement efforts will 
entail raising the profile in place to reconnect the stream to the relic floodplain, construction of 
in-stream structures, and stabilization of the banks.     
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7.1.2 Wetland Impacts 

The implementation of the restoration plan will require two minor unavoidable impacts to 
existing wetlands.  The total wetland impacts will be approximately 0.011 acres with 
approximately 0.008 acres of impact occurring in Wetland A-2 and approximately 0.003 acres of 
impact occurring in Wetland I. 
 
Wetland A-2 is located at the downstream end of Back Creek and consists of a linear swale that 
is connected to Wetland A-1.  The lower portion of this feature, which is incised into the terrace, 
was probably dredged to provide drainage of the adjacent pasture.  The proposed restoration plan 
calls for filling in 60 feet of the downstream end of the ditch.  There are two concerns with 
leaving the existing drainage feature intact.  First, the incised nature of the lower portion likely 
results in a reduced hydroperiod for the middle and upper portions of the wetlands.  Second, the 
linear position of the wetlands provides a possible route for flood waters of Back Creek which 
could encourage flow divergence around the constructed channel.  Backfilling the lower portion 
of this drainage feature would improve the hydroperiod of the remaining wetlands and reduce the 
threat of flow divergence of Back Creek.    
 
Wetland I, which is located at the upstream end of West Branch, extends across the valley and 
will be impacted by construction of the proposed channel.  The channel restoration efforts along 
this reach require that the channel profile be raised and that the channel pattern and dimensions 
be reconstructed to provide a stable form.  Impacts to Wetland I will be partially mitigated by the 
channel restoration efforts.  The stream profile will be raised by 1.8 feet which will improve 
groundwater hydrology conditions within the adjacent wetlands.  Additionally, the area of the 
existing channel which will require filling will be graded to match existing wetland elevations 
and be planted with wetland vegetation. 

7.2 Sediment Transport Analysis 

The design sections were evaluated for their competency to transport the sediment supplied by 
the watershed.  Critical shear stress was calculated for each design section and related to particle 
sizes expected to be mobilized.  These predicted particle sizes were compared to the caliber of 
the bed material found in the existing channels.  Generally, bed material throughout the Site is 
composed of particles with a D50 of 25 mm and a D84 of 60 mm to 80 mm.  The proposed 
channels were designed to mobilize particles in the 25 mm to 80 mm range and the target critical 
shear stress was 0.25 lb/ft2 with a range of 0.2 to 0.3 lb/ft2 (See Table VII).  

7.3 Hydraulic Analysis 

The proposed channel sections were evaluated for their ability to convey the bankfull flows and 
the flood flows of the watershed by performing a hydraulic analysis.  Included in this analysis is 
modeling of the existing dam/culvert/bridge complex at Heath Dairy Road.  An existing 
conditions analysis consisting of the HEC-RAS water surface profile model and a hydraulic 
routing model have been conducted.  Complete results of the existing condition models are 
discussed in detail in Appendix I. 
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Upon completion of the design, the same analyses were conducted for the proposed condition.  
Comparison of the existing and proposed conditions HEC-RAS models demonstrates that the 
100yr water surface elevations at the upstream most cross sections of each reach will be slightly 
lowered in the proposed model.  In every instance, the difference in water surface elevation is 
less than one foot compared to the existing.  Hydraulic routing of the proposed site conditions 
demonstrates restoration activities will have little to no effect on the hydraulic performance of 
the structures located at Heath Dairy road.  Furthermore, both analyses demonstrate that the 
proposed construction activities will not result in hydraulic trespass onto any adjacent properties.     

7.4 Stormwater Best Management Practices 

Due to the eutrophication of Back Creek Lake, and the water quality classifications of Back 
Creek as WS II/HQW, there is an emphasis on improvement to water quality.  Specific 
contributors to existing poor water quality include: runoff from agricultural operations, direct 
discharge of animal waste due to cattle access to streams and wetlands, and sediment loading due 
to bank collapse.  Therefore, the use of structural stormwater best management practices 
(BMPs), such as wet detention ponds or stormwater wetlands, was carefully considered for the 
Heath Dairy Road project. 
 
However, once design elements were placed and stormwater needs were assessed, structural 
BMPs were ruled out as an effective option to improve water quality for the following reasons: 
 

• Agricultural operations are a non-point source of pollutants; therefore, it is difficult to 
concentrate flow to capture a significant portion of the offending area.  Riparian buffers 
are a much more effective BMP against non-point source pollutants. 

• All streams entering the project site where water quality is a concern (UT to West Branch 
and West Branch in particular) are intermittent or perennial; therefore, structural BMPs 
cannot be placed “inline” according to DWQ’s stormwater rules. 

• Other areas that would be ideal to capture water to treat in a structural BMP (for example, 
the drainage ditch adjacent to Wetland J) have developed depositional areas with 
emergent wetland vegetation.  These areas are currently providing sediment detention and 
water quality filtering functions comparable to what could be provided through 
installation of a structural BMP. 

 
Therefore, structural stormwater BMPs are not part of the overall design of the Heath Dairy 
Road stream and wetland restoration project.  However, it is important to note that the restoration 
of the riparian buffer is itself considered a stormwater BMP. 

7.5 Soil Restoration 

Due to severe degradation of soils and compaction due to cattle access, it is proposed that the 
majority of soils onsite, with the exception of Wetland A1, heavily wooded areas, and upland 
areas outside of the riparian zone, be ripped and disked to an appropriate depth.  A small number 
of areas will require scarification by hand, or small mechanized equipment in order to avoid 
impacting mature vegetation to be retained onsite. 
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Also, soils may require some amendment to properly encourage the growth of proposed 
vegetation.  However, due to a long period of “nutrient loading” by the cattle, soil samples of 
representative areas were collected on December 5, 2006 and submitted to The Agronomic 
Division of the N.C. Department of Agriculture and Consumer Services for free testing.  The test 
results can be found in Appendix N. Soil amendment recommendations obtained as a result of 
the tests will be incorporated into the project construction specifications and Table VIII. Table 
VIII cannot be completed until the project specifications are prepared. 

7.6 Wetland Preservation and Enhancement 

Wetland restoration, enhancement and preservation activities for mitigation purposes were 
considered for this project.  All parties agree that restoring wetland function is beneficial for 
water quality and provides excellent wildlife habitat.  Although the decision was made not to 
pursue wetland mitigation credits for restoration or creation, the associated grading, soil 
restoration, and planting of wetland/depressional areas will be conducted within the floodplain 
and easement for enhancement and preservation credits.  This decision is based on the 
designation of soils as non-hydric on the Randolph County Soil Survey (NRCS, 2002), the 
potential for sediment deposition in the wetlands associated with Lower Back Creek due to 
impoundment of surface waters due to the dam under Heath Dairy Road, and the small amount 
of total wetlands. 
 
Specific activities proposed for the wetland areas include the following:  
 
ENHANCEMENT 

• Hand scarifying minor areas of soils within Wetlands B, C, and F in order to restore the 
severely impacted top six inches of soil without disturbing the mature canopy species;  

• Ripping and discing unvegetated areas or areas denuded for construction within Wetlands 
B, C, F, and K and replanting native wetland species; and,   

• Preserving soils in Wetland E and planting native species to encourage the development 
of canopy and shrub stratums. 

 
PRESERVATION 

• Installation of tree protection fencing, or other construction barrier, during the 
construction period around Wetland A in order to protect this reference quality wetland; 

• Careful construction of the proposed West Branch channel from the left side of the 
stream bank in the vicinity of Wetlands I and L in order to avoid impacts to existing 
wetland soils and vegetation; 

• Limitation on access of construction traffic to within restoration reaches of West Branch, 
thus protecting Wetland J from adverse impact during the construction period; and, 

• All wetland preservation areas are within the designated conservation easement obtained 
by NCDOT, therefore, will be protected in perpetuity. 

 
Hydrology will continue to be supplied by groundwater seeps and surface water flow, as well as 
occasional overbank flooding once the proposed streams are reconnected to the adjacent 
floodplains. 
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7.7 Natural Plant Community Restoration  

Appropriate natural plant communities will be restored within the site.  Planting riparian 
vegetation on the stream banks is proposed to re-establish vegetation community patterns within 
the stream corridor, associated side slopes, and transition areas.  Replanting the floodplain and 
stream banks is expected to provide stream bank stability, shade and cool surface waters, filter 
pollutants from adjacent runoff, and provide habitat for area wildlife. The vegetated stream 
buffer will extend to a minimum of 50 feet on both sides of the stream, except for approximately 
750 linear feet of stream (7.9% of total stream length). The majority of this length that cannot 
achieve the 50 foot buffer on one side is on Upper Back Creek where the design was changed to 
enhancement from restoration per EEP’s request and the stream alignment, therefore, cannot be 
moved. A portion of this stream length is in areas where alignment was set based on the pattern 
requirements and valley low point positioning. 
 
Throughout the majority of the site, the target community for the riparian zone and the floodplain 
will be a Mesic Mixed Hardwood Forest (Piedmont Subtype) with the lower reaches of the Back 
Creek floodplain as a Piedmont/Mountain Bottomland Forest (see Figure 8).  Wetland areas in 
the upper reaches of the project will also be a Piedmont/Mountain Bottomland Forest, and 
wetlands on the lower reaches will be a Piedmont/Low Mountain Alluvial Forest.   
 
Bare root seedlings of the species mentioned in Table X will be used. Bare root tree seedlings 
will be planted within specified areas at a density of 436 stems per acre.  To provide structural 
diversity, native shrubs will also be incorporated in the buffers at a density of 681 stems per acre.  
Shrubs will be installed in small groups of 2 to 3 individuals with random placement of groups to 
establish a more natural appearance. Planting should occur during the dormant season (from 
November to March). 
 
Additionally, disturbed areas within the project will be seeded during the dormant season with a 
mix of native herbaceous species. Seed mixes used shall be certified by the North Carolina 
Department of Agriculture, and contain at least 15 of the species listed for that type of seed mix 
in Table IX. Disturbed areas that required stabilization outside of the dormant season will be 
stabilized with the appropriate temporary seed mix, to exclude aggressive grasses that may out-
compete native species in the permanent seed mix.  These areas will require the application of 
permanent seed mix as soon as the dormant season and weather allows.  
 
Tables IX and X from EEP Restoration Plan (RP) template show seeding rates and planting 
rates/densities by species.   
 
Prior to re-vegetation of the project, non-native invasive species will be removed from the site 
within the planting areas with special attention to the control of Chinese privet (Ligustrum 
sinense) and multiflora rose (Rosa multiflora).   
 
Mechanical Controls that will provide effective invasive control of Chinese privet are 
mowing/cutting, hand pulling, or Cut Stump Method; recommended by the Southeast Exotic Pest 
Plant County Invasive Plant Manual. Mowing and cutting methods are more appropriate for 
small initial populations or in environmental sensitive areas where herbicides cannot be used.  
Stems should be cut at least once per growing season as close to ground level as possible.  
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Mature plants should be controlled with the Cut Stump Method.  Plants shall be cut with hand 
tools and a 25% solution of glyphosphate and water shall be applied to the horizontally cut 
stump.  The applicator should use caution when applying these solutions in sensitive areas.  The 
same invasive species controls are applicable with multiflora rose. 

For Japanese stiltgrass, mechanical control can be used.  Mow plants as close to the ground as 
possible using a string trimmer or similar grass cutting tool. Treatments should be made when 
plants are in flower and before seeds are produced. Treatments made earlier may result in plants 
producing new seed heads in the axils of lower leaves.   

Widespread application of herbicides in wetland and stream restoration areas is not 
recommended.   

It is recommended that invasive species management continue through the 5-year monitoring 
period.  Management procedures should conform to the recommendation in the Southeast Exotic 
Pest Plant Council Invasive Plant Manual. 
 
Soil results obtained from North Carolina Division of Agriculture and Consumer Services 
(NCDA&CS) Agronomic Division dated 12-4-08 show that the pH of soils on the Heath Dairy 
site range from 5.5 to 6.1 standard pH units.  A general rule of thumb is to apply 1 ton lime per 
acre for soils with pH of 5.2 to 6.0. The recommendations provided by NCDA&CS lime 
applications between 0 and 1.0 ton per acre.  Recommendations for fertilizer range from 0 to 
total of 110 to 150 lbs/1,000 ft2 P2O5 & K2O) (no nitrogen addition was recommended).  The Bid 
Document will direct the Contractor to collect additional area specific soil samples and amend 
soils accordingly.   
 
Fertilizer should be applied in accordance with North Carolina Department of Transportation 
Standard Specifications for Roads and Structures, Section 10602, and with fifty percent of the 
elements derived from organic sources, or proportion necessary to eliminate any deficiencies of 
topsoil, to the following proportions:  Nitrogen 10%; phosphoric acid 10%, soluble potash 10%.  
Apply evenly at a rate of 1,000 lbs/acre.   
 
Areas to be planted with grass with slopes of less than 3:1 should be mowed and scarified to a 
depth of 2-4 inches.  Wheat straw mulch should be placed in areas where temporary and 
permanent grass seeding will occur.  Coir fiber matting or jute mesh should be placed along 
slopes of 2:1 or better and on restored stream banks.  All materials shall be biodegradable.   
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8.0 PERFORMANCE CRITERIA 

8.1 Streams 

The stream restoration monitoring will be in accordance with the USACE Stream Mitigation 
Guidelines, April 2003.  Monitoring will consist of collection and analysis of stream stability and 
vegetation survival data on an annual basis for at least five years or the occurrence of two 
bankfull events occurring in 2 separate monitoring years.  Monitoring will include measurement 
of morphological parameters and channel stability, evaluation of photographs, vegetation 
sampling, and monitoring of bankfull occurrence. 
 
Data collected for monitoring will be evaluated to determine whether significant deviation from 
the as-built condition has occurred and if the channel adjustments are trending toward greater 
stability.  Bed material should indicate a reduction in the percentage of fine sediments and a 
particle distribution in the target range of D50 of 20 mm to 30 mm.   

8.2 Vegetation 

Quantitative sampling plots (10 meter (m) x 10 m) for vegetation will be established in the 
wetland restoration and riparian buffer restoration areas throughout the site.  Vegetation plots 
will be inventoried at the conclusion of each growing season until vegetation success criteria is 
achieved.  Floristic inventories will begin within the first growing season following completion 
of construction.  Permanent photography stations will be established for each sampling plot at 
selected vantage points to provide a visual record of vegetation development over time.  All 
vegetation monitoring plots will be correlated with hydrological monitoring sites where possible.  
 
Typical success criteria are as follows: 
 

• 320 stems per acre through year 3 of monitoring 
• 288 stems per acre through year 4  
• 260 stems per acre through year 5 

 
These values include both planted and native volunteer species.  Meeting these criteria for the 
relatively humid temperate climate at the Heath Dairy Site in North Carolina should be more 
than feasible.   

8.3 Wetland Hydrology 

Six groundwater gauges are installed on Site and data has been collected periodically and will 
continue through the monitoring phase (See Figure 4a). These gauges record data once daily.  
 
Wetland hydrology success criterion will be satisfied in restored wetland areas when saturated 
soil conditions occur within 12 inches of the ground’s surface for a minimum of 12.5% of the 
growing season during average climatic conditions, or if the hydroperiod in the restored area is 
within 20% of the reference wetland’s hydroperiod during drought conditions. These conditions 
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do not have to be met since only enhancement and preservation credits are being sought, but 
collecting this data will provide additional supporting information. 

8.4 Schedule / Reporting 

As-built plans will be submitted within 90 days following the completion of mitigation 
construction.  The as-built plans will show final site grading along with a description of post-
construction site conditions.  The report will also provide a map of groundwater monitoring 
gauge locations, proposed photographic monitoring stations, and proposed vegetation sampling 
areas. 
 
The first year monitoring report will be submitted to EEP in hard copy and digital format.  
Subsequent monitoring reports will be submitted by EEP annually to the resource agencies 
following each growing season. Table II outlines the schedule of significant project milestones. 
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Table I. Project Restoration Structure and Objectives 

 
Restoration 

Reach / Area 
Station Range/ 

Location 
Restoration 

Type 
Priority 

Approach 
Existing 

LF or AC 
Designed 
LF or AC Note 

Back 
Creek - 
Upper 

Back Creek 1a 10+00 – 11+55 -BC- Restoration P2 149 LF 155 LF  

Back Creek 1b 11+55 – 16+25 -BC- Enhancement E1 470 LF 470 LF  

Back Creek 1c 16+25 – 17+00 -BC- Restoration P1 75 LF 75 LF  

Back Creek 1d 17+00 – 18+50 -BC- Enhancement E1 150 LF 150 LF  

Back Creek 2a 18+50 – 20+90 -BC- Enhancement E1 240 LF 240 LF  

Back Creek 2b 20+90 – 24+60 -BC- Restoration P1 374 LF 370 LF  

Back Creek 2c 24+60 – 25+60 -BC- Enhancement E1 100 LF 100 LF  

Back Creek 2d 25+60 – 30+80 -BC- Restoration P2 568 LF 520 LF  

Back Creek 3 30+80 – 48+30 -BC- Restoration P1 1836 LF 1750 LF  

Back 
Creek - 
Lower 

Back Creek 4a 48+30 – 57+20 -BC- Restoration P1 531 LF 890 LF  

Back Creek 4b 57+20 – 60+45 -BC- Restoration P2 310 LF 325 LF  

Back Creek 5 60+45 – 63+45 -BC- Restoration P2 205 LF 300 LF  

West 
Branch 

West Preserve 14+58 - 18+75 -
EXWB- Preservation NA 417 LF 417 LF  

West Branch 1 10+00 – 13+80 -
WESTB- Restoration P1 439 LF 380 LF  

West Branch 2 13+80 – 19+55 -
WESTB- Restoration P1 609 LF 553 LF 

22’ 
crossing 
easement 

West Branch 3 19+55 – 26+12 -
WESTB- Restoration P1 475 LF 657 LF  

North 
Branch North Branch 1 10+30 – 21+97 -

NORTHB- Restoration P2 495 LF 1167 LF  

East 
Branch 

East Preserve 5+01 - 7+20 -
EXEB- Preservation NA 219 LF 219 LF  

East Branch 1 9+96 – 15+93 -
EASTB- Restoration P1 580 LF 537 LF 

60’ 
crossing 
easement 

UT to 
West 

Branch 
UT to West Br. 10+36 – 11+38 -

UTWESTB- Restoration P1 102 LF 102 LF  

 

Total Designed Stream Length 
Restoration  7,781 LF 

Enhancement 960 LF 
Preservation 636 LF 

 
 
 
 
 
 
 
 
 



 
 

 
Table I. Project Restoration Structure and Objectives - continued 

 

Restoration 
Reach / Area 

Station Range/ 
Location 

Restoration 
Type 

Priority 
Approach

Existing 
LF or 

AC 

Designed 
LF or 

AC 
Note 

Wetlands 

Wetland A1 NA Preservation NA 1.075 AC 1.075 AC  

Wetland A2 NA Enhancement NA 0.136AC 0.136 AC 0.008ac 
impacted 

Wetland B NA Enhancement NA 0.307 AC 0.307 AC  
Wetland C NA Enhancement NA 0.104 AC 0.104 AC  
Wetland E NA Enhancement NA 0.010 AC 0.010 AC  
Wetland F NA Enhancement NA 0.036 AC 0.036 AC  

Wetland I NA Preservation NA 0.007 AC 0.007 AC 0.003ac 
impacted 

Wetland J NA Preservation NA 0.090 AC 0.090 AC  
Wetland K NA Enhancement NA 0.010 AC 0.010 AC  
Wetland L NA Preservation NA 0.007 AC 0.007 AC  

 Riparian Buffer NA Preservation NA NA 30 AC  
 

Total Designed Wetland Area                     
(minus impacted acreage) 

Enhancement 0.60 AC 
Preservation 1.18 AC 

Total Designed Riparian Buffer Area Restoration 30 AC 
  



 
 
 

Table II. Project Activity and Reporting History 

Activity or Report Data Collection 
Complete 

Completion or 
Delivery 

Restoration Plan April 22, 2009 May 18, 2009 
CLOMR   
Final Design – Construction Plans   
Construction NA  
Permanent seed applied to entire site NA  
Plantings for entire site NA  
Mitigation Plan (Year 0 Monitoring – baseline)   
Year 1 Monitoring   
Year 2 Monitoring   
Year 3 Monitoring   
Year 4 Monitoring   
 
 

Table III. Project Contact Table 

Owner 
 
NC Ecosystem Enhancement Program 

Melonie Allen 
2728 Capital Boulevard Suite 1H 103 
Raleigh, NC  27604 
919-368-9352 

Designer 
 
HSMM of North Carolina, Inc. 

Rick Prosser 
3333 Regency Parkway Suite 120 
Cary, NC  27518 
919-460-6895 x 4202 

Landowner 
 
Mr. Phillip Ridge 
 
 
 
Dr. Edward Shackleford 
 
 

 
 
3562 Plainfield Road 
Sophia, NC  27350 
336-861-4555 
 
203 Shannon Road 
Asheboro, NC  27203 
336-625-6222 

Construction Contractor 
 
 

 

Planting Contractor 
 
 

 

Seeding Contractor 
 
 

 

Monitoring Performer 
 
HSMM of North Carolina, Inc. 

Rick Prosser 
3333 Regency Parkway Suite 120 
Cary, NC  27518 
919-460-6895 x 4202 

 
  



 
Table IV. Project Attribute Table 

Project County Randolph 
Physiographic Region Blue Ridge/Piedmont 

Ecoregion Carolina Slate Belt Piedmont 
Project River Basin Yadkin 

USGS HUC for Project 03040103050050 
NCDWQ Sub-basin for Project 03-07-09 

Within extent of EEP Watershed Plan? Yadkin River Basin Restoration Priority Plan 2009 
WRC Class (Warm, Cool, Cold) Cool 

% of project easement fenced or demarcated? 100 
Beaver activity observed during design phase? No 

Restoration Component Attribute Table 
Back Creek 

Reach 1
Back Creek 

Reach 2
Back Creek 

Reach 3 
Back Creek 

Reach 4
Drainage area (mi2) 1.04 1.08 1.22 1.30 

Stream order 2nd 2nd 2nd 2nd 
Restored length (feet) 230 890 1,750 890 

Enhanced length (feet) 620 340 0 0 
Perennial or Intermittent perennial 

Watershed type rural 
Watershed LULC Distribution   

Agricultural (%) 55 55 55 55 
Forested (%) 35 35 35 35 

Residential (%) 7 7 7 7 
Roadway/Right of Way (%) 3 3 3 3 

Watershed impervious cover (%) 3 3 3 3 
NCDWQ AU/Index number 13-2-3-3-(0.3) 

NCDWQ classification WS-II; HQW 
303d listed? no 

Upstream of a 303d listed segment? yes 
Reasons for 303d listing or stressor low dissolved oxygen 

Total acreage of easement 56.8 
Total vegetated acreage within easement 15.8  

Total planted acreage as part of the restoration 31.6 
Rosgen classification of pre-existing G4 G4 G4 E4 

Rosgen classification of proposed B4c B4c B4c E4 
Valley type II II II VIII 

Valley slope (%) 0.6 – 1.2 0.6 – 0.8 0.4 – 0.8 0.2 – 0.3 
Valley side slope range (%) 7 – 12 7 – 12 10 – 20 10 – 20 
Valley toe slope range (%) 2 - 5 2 - 5 1.2 – 1.6 1.2 – 1.6 

Cowardin classification R3UB1 R3UB1 R3UB1 R3UB1 
Trout waters designation no 

Species of concern, endangered, etc.? yes 
Dominant soil series and characteristics Moderately erodible clay loam 

Series BtC2 – Badin-Tarrus Complex, 8-15% Slope 

Depth 37 inches (60 inches to weathered moderately fractured 
argillite rock)

Clay% 30-40 
K 1.97e-4 ft/min to 1.97e-5 ft/min 
T 5.91e-4 ft2/min to 5.91e-5 ft2.min 

  



Table IV. Project Attribute Table - continued 
Project County Randolph 

Physiographic Region Blue Ridge/Piedmont 
Ecoregion Carolina Slate Belt Piedmont 

Project River Basin Yadkin 
USGS HUC for Project 03040103050050 

NCDWQ Sub-basin for Project 03-07-09 
Within extent of EEP Watershed Plan? Yadkin River Basin Restoration Priority Plan 2009 

WRC Class (Warm, Cool, Cold) Cool 
% of project easement fenced or demarcated? 100 

Beaver activity observed during design phase? No 
Restoration Component Attribute Table 

Back Creek 
Reach 4b

Back Creek 
Reach 5

East Branch North 
Branch

Drainage area (mi2) 1.34 2.69 0.25 1.14 
Stream order 2nd 3rd 1st 2nd 

Restored length (feet) 325 300 537 1,167 
Enhanced length (feet) 0 0 0 0 

Perennial or Intermittent perennial 
Watershed type rural 

Watershed LULC Distribution   
Agricultural (%) 55 55 59 60 

Forested (%) 35 35 39 28 
Residential (%) 7 7 0 10 

Roadway/Right of Way (%) 3 3 2 2 
Watershed impervious cover (%) 3 3 2 4 

NCDWQ AU/Index number 13-2-3-3-(0.3) 
NCDWQ classification WS-II; HQW 

303d listed? no 
Upstream of a 303d listed segment? yes 
Reasons for 303d listing or stressor low dissolved oxygen 

Total acreage of easement 56.8 
Total vegetated acreage within easement 15.8 

Total planted acreage as part of the restoration 31.6 
Rosgen classification of pre-existing E4 E4 G4 E4 

Rosgen classification of proposed B4c B4c B4c B4c 
Valley type VIII VIII II II 

Valley slope (%) 0.2 – 0.3 0.2 – 0.3 0.3 – 0.9 0.3 – 0.4 
Valley side slope range (%) 10 – 20 10 – 20 8 – 12 6 – 8 
Valley toe slope range (%) 1.2 – 1.6 1.2 – 1.6 4 - 5 1 – 2 

Cowardin classification R3UB1 R3UB1 R3UB1 R3UB1 
Trout waters designation no 

Species of concern, endangered, etc.? yes 
Dominant soil series and characteristics Moderately erodible clay loam 

Series BtC2 – Badin-Tarrus Complex, 8-15% Slope 

Depth 37 inches (60 inches to weathered moderately fractured 
argillite rock)

Clay% 30-40 
K 1.97e-4 ft/min to 1.97e-5 ft/min 
T 5.91e-4 ft2/min to 5.91e-5 ft2.min 

  



Table IV. Project Attribute Table - continued 
Project County Randolph 

Physiographic Region Blue Ridge/Piedmont 
Ecoregion Carolina Slate Belt Piedmont 

Project River Basin Yadkin 
USGS HUC for Project 03040103050050 

NCDWQ Sub-basin for Project 03-07-09 
Within extent of EEP Watershed Plan? Yadkin River Basin Restoration Priority Plan 2009 

WRC Class (Warm, Cool, Cold) Cool 
% of project easement fenced or demarcated? 100 

Beaver activity observed during design phase? No 
Restoration Component Attribute Table 

West Br. 
Reach 1

West Br. 
Reach 2

West Br. 
Reach 3 

UT to West 
Branch

Drainage area (mi2) 0.05 0.06 0.14 0.05 
Stream order 0 0 0 0 

Restored length (feet) 380 553 657 102 
Enhanced length (feet) 0 0 0 0 

Perennial or Intermittent perennial 
Watershed type rural 

Watershed LULC Distribution   
Agricultural (%) 58 58 58 60 

Forested (%) 39 39 39 25 
Residential (%) 0 0 0 12 

Roadway/Right of Way (%) 3 3 3 3 
Watershed impervious cover (%) 2 2 2 4 

NCDWQ AU/Index number 13-2-3-3-(0.3) 
NCDWQ classification WS-II; HQW 

303d listed? no 
Upstream of a 303d listed segment? yes 
Reasons for 303d listing or stressor low dissolved oxygen 

Total acreage of easement 56.8 
Total vegetated acreage within easement 15.8 

Total planted acreage as part of the restoration 31.6 
Rosgen classification of pre-existing G4 G4 G4 G4 

Rosgen classification of proposed B4c B4c B4c B4 
Valley type II II II II 

Valley slope (%) 1.4 – 2.0 2.0 – 3.6 1.2 – 1.7 2.0 – 3.5 
Valley side slope range (%) 6 – 12 6 – 12 10 – 20 6 – 9 
Valley toe slope range (%) 3 - 5 3 - 5 2 - 3 2 - 3 

Cowardin classification R3UB1 R3UB1 R3UB1 R3UB1 
Trout waters designation no 

Species of concern, endangered, etc.? yes 
Dominant soil series and characteristics Moderately erodible clay loam 

Series BtC2 – Badin-Tarrus Complex, 8-15% Slope 

Depth 37 inches (60 inches to weathered moderately fractured 
argillite rock)

Clay% 30-40 
K 1.97e-4 ft/min to 1.97e-5 ft/min 
T 5.91e-4 ft2/min to 5.91e-5 ft2.min 

 
 



Table Va. Morphological Table 

 Existing 
Conditions 

Reference 
Reach Design 

 
Stream Reach 

Back Creek 
Upper 

Fork 
Creek 

Back Cr. 
Reach 1 

Back Cr. 
Reach 2 

Back Cr. 
Reach 3 

Stream Type G4 B4c B4c B4c B4c 
Drainage Area (mi2) 0.94 2.2 1.04 1.08 1.22 
Bankfull Width (ft) 10.1 20.1 16.5 16.6 17.5 
Mean Depth (ft) 1.68 1.73 1.2 1.2 1.3 
Bankfull XSAREA (ft2) 17.0 34.8 19 19 22 
Bankfull Discharge (cfs) 75 163 86 88 101 
Bkf Mean Velocity (ft/s) 4.4 4.7 4.5 4.5 4.5 
Width/Depth Ratio 6.0 12 14 14 14 
Max. Riffle Depth (ft) 2.4 2.0 1.6 1.6 1.7 
Riffle Depth Ratio 1.4 1.2 1.3 1.3 1.3 
Max. Pool Depth (ft) 2.8 2.6 2.4 2.5 2.6 
Pool Depth Ratio 1.7 1.5 2.0 2.0 2.0 
Flood Prone Width (ft) 29 63 30 – 45 28 – 77 34 – 120 
Entrenchment Ratio 1.4 – 4.5 2.7 – 3.1 1.9 – 2.9 1.7 – 4.8 2.0 – 7.0 
Bank Height Ratio 1.4 – 2.3 1.2 1.0 1.0 1.0 
Meander Length (ft) 190 37 – 172 110 – 120 125 – 145 130 – 145 
Meander Length Ratio 19 1.8 – 8.6 7.1 – 7.7 7.8 – 9.1 7.6 – 8.5 
Radius of Curvature (ft) 18 47 – 318 31 – 46 32 – 48 34 – 51 
Rc Ratio 1.8 2.3 – 16 2 – 3 2 – 3 2 – 3 
Belt Width (ft) 25 33 – 40 30 – 35 40 – 50 45 – 60 
Meander Width Ratio 2.5 1.6 – 2.0 1.9 – 2.2 2.5 – 3.1 2.6 – 3.5 
Sinuosity 1.0 1.05 1.1  1.1 1.1 
Channel Slope (ft/ft) 0.0087 0.0079 0.0060 0.0062 0.0062 
Valley Slope (ft/ft) 0.0087 0.0083 0.0066 0.0068 0.0068 
Riffle Slope (ft/ft) 0.023 0.013 0.0060 0.0062 0.0062 
Riffle Slope Ratio 2.6 0.1 1.0 1.0 1.0 
Pool Slope (ft/ft) 0.0 0.001 0.0 0.0 0.0 
Pool Slope Ratio 0.0 0.1 0.0 0.0 0.0 
Pool Width (ft) 7.8 19.9 18.1 18.3 19.2 
Pool Width Ratio 0.8 1.0 1.1 1.1 1.1 
Pool Spacing (ft) 57.6 71 – 134 66 – 99 66 – 99 70 – 105 
Pool Spacing Ratio 5.7 3.5 – 6.7 4 - 6 4 – 6 4 – 6 
D50 (mm) 25 28 25 25 25 
D84 (mm) 63 81 63 63 63 

  



 
 

Table Vb. Morphological Table 

 Existing 
Conditions 

Reference 
Reach Design 

 
Stream Reach 

Back 
Creek 
Lower 

UT to 
Polecat Cr. 

Back Creek 
Reach 4   

Stream Type E4 E4 E4   
Drainage Area (mi2) 2.5 0.4 1.3   
Bankfull Width (ft) 13.8 9.4 16.5   
Mean Depth (ft) 3.07 1.13 1.4   
Bankfull XSAREA (ft2) 42.3 10.6 23   
Bankfull Discharge (cfs) 167 37.4 101   
Bkf Mean Velocity (ft/s) 3.9 3.5 3.0   
Width/Depth Ratio 4.5 8.3 12   
Max. Riffle Depth (ft) 4.1 1.6 2.0   
Riffle Depth Ratio 1.3 1.4 1.45   
Max. Pool Depth (ft) 5.0 1.6 3.5   
Pool Depth Ratio 1.6 1.8 2.2   
Flood Prone Width (ft) 200 50 200   
Entrenchment Ratio 14.5 5.3 12.5   
Bank Height Ratio 1.5 1.2 1.0   
Meander Length (ft) 160 56 – 85 135 – 155   
Meander Length Ratio 12 6 – 9 8.4 – 9.7   
Radius of Curvature (ft) 15 19 – 50 32 – 48   
Rc Ratio 1.1 2.0 – 5.3 2 – 3   
Belt Width (ft) 23 28 – 50 90   
Meander Width Ratio 1.7 3.0 – 5.3 5.6   
Sinuosity 1.0 1.4 1.3   
Channel Slope (ft/ft) 0.0045 0.012 0.0023   
Valley Slope (ft/ft) 0.0045 0.017 0.0030   
Riffle Slope (ft/ft) 0.0037 0.027 0.0023   
Riffle Slope Ratio 0.8 2.3 1.0   
Pool Slope (ft/ft) 0.0 0.017 0.0   
Pool Slope Ratio 0.0 1.4 0.0   
Pool Width (ft) 13.4 7.1 18.1   
Pool Width Ratio 1.0 0.8 1.1   
Pool Spacing (ft) 43 34 – 52 66 – 99   
Pool Spacing Ratio 3.1 3.6 – 5.5 4 – 6   
D50 (mm) 25 15 25   
D84 (mm) 81 91 81   

 
 
  



 
 
 

Table Vc. Morphological Table 

 Existing 
Conditions 

Reference 
Reach Design 

 
Stream Reach 

Back Creek 
Lower 

Fork 
Creek 

Back Cr. 
Reach 4b 

Back Cr. 
Reach 5  

Stream Type E4 B4c B4c B4c  
Drainage Area (mi2) 2.5 2.2 1.34 2.69  
Bankfull Width (ft) 13.8 20.1 17.5 22.5  
Mean Depth (ft) 3.07 1.73 1.2 1.6  
Bankfull XSAREA (ft2) 42.3 34.8 22 36  
Bankfull Discharge (cfs) 167 163 101 174  
Bkf Mean Velocity (ft/s) 3.9 4.7 3.0 4.5  
Width/Depth Ratio 4.5 12 14 14  
Max. Riffle Depth (ft) 4.1 2.0 1.7 2.2  
Riffle Depth Ratio 1.3 1.2 1.4 1.4  
Max. Pool Depth (ft) 5.0 2.6 2.6 3.3  
Pool Depth Ratio 1.6 1.5 2.1 2.1  
Flood Prone Width (ft) 200 63 35 45  
Entrenchment Ratio 14.5 2.7 – 3.1 2.0 2.0  
Bank Height Ratio 1.5 1.2 1.0 1.0  
Meander Length (ft) 55 37 – 172 115 145  
Meander Length Ratio 4.0 1.8 – 8.6 6.6 6.6  
Radius of Curvature (ft) 13 47 – 318 35 – 52 44 – 66  
Rc Ratio 1.0 2.3 – 16 2 – 3 2 – 3  
Belt Width (ft) 35 33 – 40 40 60  
Meander Width Ratio 2.5 1.6 – 2.0 2.3 2.7  
Sinuosity 1.0 1.05 1.1 1.1  
Channel Slope (ft/ft) 0.0045 0.0079 0.0095 0.0095  
Valley Slope (ft/ft) 0.0045 0.0083 0.0105 0.0105  
Riffle Slope (ft/ft) 0.0037 0.013 0.0095 0.0095  
Riffle Slope Ratio 0.8 0.1 1.0 1.0  
Pool Slope (ft/ft) 0.0 0.001 0.0 0.0  
Pool Slope Ratio 0.0 0.1 0.0 0.0  
Pool Width (ft) 13.4 19.9 19.2 24.7  
Pool Width Ratio 1.0 1.0 1.1 1.1  
Pool Spacing (ft) 43 71 – 134 70 – 105 90 – 135  
Pool Spacing Ratio 3.1 3.5 – 6.7 4 – 6 4 – 6  
D50 (mm) 25 28 25 25  
D84 (mm) 81 81 81 81  

 
 
  



 
 
 

Table Vd. Morphological Table 

 Existing 
Conditions 

Reference 
Reach Design 

 
Stream Reach 

North 
Branch 

Fork 
Creek 

North 
Branch   

Stream Type E4 B4c B4c   
Drainage Area (mi2) 2.5 2.2 1.14   
Bankfull Width (ft) 13.8 20.1 16.5   
Mean Depth (ft) 3.07 1.73 1.2   
Bankfull XSAREA (ft2) 42.3 34.8 20   
Bankfull Discharge (cfs) 167 163 92   
Bkf Mean Velocity (ft/s) 3.9 4.7 4.5   
Width/Depth Ratio 4.5 12 13   
Max. Riffle Depth (ft) 4.1 2.0 1.7   
Riffle Depth Ratio 1.3 1.2 1.4   
Max. Pool Depth (ft) 5.0 2.6 2.6   
Pool Depth Ratio 1.6 1.5 2.1   
Flood Prone Width (ft) 200 63 40 – 57   
Entrenchment Ratio 14.5 2.7 – 3.1 2.4 – 3.4   
Bank Height Ratio 1.5 1.2 1.0   
Meander Length (ft) 55 37 – 172 150 – 160   
Meander Length Ratio 4.0 1.8 – 8.6 9.1 – 9.7   
Radius of Curvature (ft) 13 47 – 318 33 – 49   
Rc Ratio 1.0 2.3 – 16 2 – 3   
Belt Width (ft) 35 33 – 40 40 – 50   
Meander Width Ratio 2.5 1.6 – 2.0 2.4 – 3.0   
Sinuosity 1.0 1.05 1.1   
Channel Slope (ft/ft) 0.0045 0.0079 0.0036   
Valley Slope (ft/ft) 0.0045 0.0083 0.0040   
Riffle Slope (ft/ft) 0.0037 0.013 0.0036   
Riffle Slope Ratio 0.8 0.1 1.0   
Pool Slope (ft/ft) 0.0 0.001 0.0   
Pool Slope Ratio 0.0 0.1 0.0   
Pool Width (ft) 13.4 19.9 16.5   
Pool Width Ratio 1.0 1.0 1.0   
Pool Spacing (ft) 43 71 – 134 66 – 99   
Pool Spacing Ratio 3.1 3.5 – 6.7 4 – 6   
D50 (mm) 25 28 25   
D84 (mm) 81 81 81   

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

Table Ve. Morphological Table 

 Existing 
Conditions 

Reference 
Reach Design 

 
Stream Reach 

East 
Branch 

Fork 
Creek 

East 
Branch   

Stream Type G4 B4c B4c   
Drainage Area (mi2) 0.05 2.2 0.25   
Bankfull Width (ft) 5.0 20.1 10.0   
Mean Depth (ft) 0.62 1.73 0.7   
Bankfull XSAREA (ft2) 3.1 34.8 7   
Bankfull Discharge (cfs) 8.5 163 30   
Bkf Mean Velocity (ft/s) 2.7 4.7 4.5   
Width/Depth Ratio 8 12 14   
Max. Riffle Depth (ft) 0.8 2.0 1.00   
Riffle Depth Ratio 1.3 1.2 1.4   
Max. Pool Depth (ft) 1.4 2.6 1.5   
Pool Depth Ratio 2.3 1.5 2.1   
Flood Prone Width (ft) 5.8 63 26 – 42   
Entrenchment Ratio 1.2 2.7 – 3.1 2.7 – 4.4   
Bank Height Ratio 2.6 1.2 1.0   
Meander Length (ft) 80 37 – 172 90    
Meander Length Ratio 16 1.8 – 8.6 9.5   
Radius of Curvature (ft) 9 – 43 47 – 318 21 – 31   
Rc Ratio 1.8 – 8.6 2.3 – 16 2 – 3   
Belt Width (ft) 16 33 – 40 25   
Meander Width Ratio 3.2 1.6 – 2.0 2.6   
Sinuosity 1.05 1.05 1.1   
Channel Slope (ft/ft) 0.011 0.0079 0.0080   
Valley Slope (ft/ft) 0.012 0.0083 0.0088   
Riffle Slope (ft/ft) 0.31 0.013 0.0080   
Riffle Slope Ratio 28 0.1 1.0   
Pool Slope (ft/ft) 0.0 0.001 0.0   
Pool Slope Ratio 0 0.1 0.0   
Pool Width (ft) 4.4 19.9 11.0   
Pool Width Ratio 0.9 1.0 1.1   
Pool Spacing (ft) 9 – 45 71 – 134 40 – 60   
Pool Spacing Ratio 2 – 9 3.5 – 6.7 4 – 6   
D50 (mm) 9 28 25   
D84 (mm) 19 81 81   

  



 
 

Table Vf. Morphological Table 

 Existing 
Conditions 

Reference 
Reach Design 

 
Stream Reach 

West 
Branch 

Fork 
Creek 

West 
Branch 
Reach 1 

West         
Branch 
Reach 2 

West 
Branch 
Reach 3 

Stream Type G4 B4c B4c B4c B4c 
Drainage Area (mi2) 0.05 2.2 0.05 0.06 0.14 
Bankfull Width (ft) 5.0 20.1 5.8 6.2 8.2 
Mean Depth (ft) 0.62 1.73 0.4 0.44 0.6 
Bankfull XSAREA (ft2) 3.1 34.8 2.4 2.7 4.7 
Bankfull Discharge (cfs) 8.5 163 9 10 19 
Bkf Mean Velocity (ft/s) 2.7 4.7 4.5 4.5 4.5 
Width/Depth Ratio 8 12 14 14 14 
Max. Riffle Depth (ft) 0.8 2.0 0.55 0.6 0.8 
Riffle Depth Ratio 1.3 1.2 1.38 1.36 1.36 
Max. Pool Depth (ft) 1.4 2.6 0.8 0.9 1.0 
Pool Depth Ratio 2.3 1.5 2.0 2.0 2.0 
Flood Prone Width (ft) 5.8 63 12 – 22 12 – 30 16 
Entrenchment Ratio 1.2 2.7 – 3.1 2.0 – 3.8 2.0 – 4.8 2.0 
Bank Height Ratio 2.6 1.2 1.0 1.0 1.0 
Meander Length (ft) 60 – 120 37 – 172 50 – 55 50 – 60 60 – 70 
Meander Length Ratio 12 – 24 1.8 – 8.6 8.6 – 9.5 8.1 – 9.7 7.3 – 8.5 
Radius of Curvature (ft) 9 – 43 47 – 318 12 – 17 12 – 19 16 – 25 
Rc Ratio 1.8 – 8.6 2.3 – 16 2 – 3 2 – 3 2 – 3 
Belt Width (ft) 20 33 – 40 15 – 20 15 – 20 25 – 30 
Meander Width Ratio 4.0 1.6 – 2.0 2.6 – 3.4 2.4 – 3.2 3.1 – 3.7 
Sinuosity 1.07 1.05 1.1 1.2 1.1 
Channel Slope (ft/ft) 0.011 0.0079 0.0128 0.0174 0.00108 
Valley Slope (ft/ft) 0.019 0.0083 0.0141 0.0209 0.00119 
Riffle Slope (ft/ft) 0.31 0.013 0.0128 0.0174 0.0108 
Riffle Slope Ratio 28 0.1 1.0 1.0 1.0 
Pool Slope (ft/ft) 0.0 0.001 0.0 0.0 0.0 
Pool Slope Ratio 0 0.1 0.0 0.0 0.0 
Pool Width (ft) 4.4 19.9 6.4 6.8 9.0 
Pool Width Ratio 0.9 1.0 1.1 1.1 1.1 
Pool Spacing (ft) 9 – 45 71 – 134 23 – 35 25 – 37 32 – 49 
Pool Spacing Ratio 2 – 9 3.5 – 6.7 4 – 6 4 – 6 4 – 6 
D50 (mm) 9 28 9 9 9 
D84 (mm) 19 81 19 19 19 

  



 
 
 

Table VI. Estimate of Annual Bank Erosion 

Stream Bank 
From 

Station 
To 

Station Length 

Near 
Bank 
Stress 
Index 

BEHI 
Curve 

Bank 
Erosion 

Rate 
Bank 

Height 
Annual 

Erodibility
    (feet)   (feet/year) (feet) (tons/year)

Back 
Creek 

Both 5800 6018 218 Very 
Low High 0.08 5.5 7.7 

Both 5204 5800 596 Very 
Low High 0.08 5.4 20.6 

Both 5059 5204 145 Very 
Low High 0.08 2.7 2.5 

Both 4695 5059 364 Very 
Low High 0.08 3.0 7.0 

LT 4491 4695 204 Very 
Low 

Very 
High 0.14 5.0 5.7 

RT 4491 4695 204 Very 
Low High 0.08 3.5 2.3 

Both 3765 4491 726 Very 
Low High 0.08 3.0 13.9 

Both 3166 3765 599 Very 
Low High 0.08 3.0 11.5 

Both 3081 3166 85 Very 
Low 

Very 
High 0.14 3.0 2.9 

Both 1933 3081 1148 Low Extreme 1.8 4.5 743.9 

Both 1010 1933 923 Low Extreme 1.8 3.0 403.1 

East 
Branch 

Both 1958 2007 49 Low High 0.1 3.0 1.4 

Both 1519 1958 439 Very 
Low Low 0.005 1.3 0.2 

Both 1396 1519 123 Very 
Low High 0.08 1.4 2.1 

LT 0 0 0 Very 
Low High 0.08 3.0 2.1 

RT 0 0 0 Very 
Low High 0.08 1.3 0.9 

North 
Branch 

Both 1457 1560 103 Very 
Low Moderate 0.005 4.5 0.2 

RT 1000 1457 457 Low High 0.1 4.4 8.0 

LT 1065 1457 392 Very 
Low Extreme 1.5 4.0 109.7 

          
          
          
          

    

 
 
 
 
 
 
 
 
 

     



          
          
          

Table VI. Estimate of Annual Bank Erosion - continued 

Stream Bank 
From 

Station 
To 

Station Length

Near 
Bank 
Stress 
Index 

BEHI 
Curve 

Bank 
Erosion 

Rate 
Bank 

Height 
Annual 

Erodibility
    (feet)   (feet/year) (feet) (tons/year)

West 
Branch 

Both 2702 3210 508 Low Very 
High 0.6 4.3 104.9 

Both 2466 2702 236 Very 
Low Extreme 1.5 2.5 70.8 

Both 2128 2466 338 Very 
Low High 0.08 2.0 4.3 

Both 1687 2128 441 Very 
Low High 0.08 4.0 28.9 

UT to 
West 

Branch 
Both 1030 1138 108 High Very 

High 1.0 4.0 34.6 



 

Table VII. Sediment Transport Analysis 

Location 
Wetted 

Perimeter 
(ft) 

Hydraulic 
Radius 

(ft) 

Channel 
Slope 
(ft/ft) 

Shear 
Stress 
(lb/ft2) 

Predicted 
Particle 

Range (mm) 
Back Creek – U/S End 17.2 1.03 0.004 0.26 12 – 52 
Back Creek – Reach 1 17.8 1.09 0.005 0.38 17 – 82 
Back Creek – Reach 2 17.9 1.09 0.005 0.37 17 – 80 
Back Creek – Reach 3 19.0 1.15 0.006 0.46 21 – 74 
Back Creek – Reach 4 19.0 1.15 0.009 0.68 31 – 152 
Back Creek – Reach 5 24.4 1.49 0.009 0.88 41 – 222 
West Branch – Reach 1 6.3 0.38 0.013 0.30 14 – 62 
West Branch – Reach 2 6.7 0.41 0.017 0.44 20 – 97 
West Branch – Reach 3 8.8 0.54 0.011 0.36 17 – 77 
UT to West Branch 6.5 0.40 0.032 0.79 36 – 189 
North Branch 18.2 1.13 0.003 0.25 11 – 51 
East Branch 10.7 0.66 0.008 0.33 15 – 70 

 
  



Table VIII. Soil Preparation and Amendment Summary per Community Type 
Community Type I Acres 16.61 

Mechanical 
Treatment 

Approx. 
Date 

Ground 
Cover 
Fabric 

Mulch 
Type 

Mulch 
Density / 

Thickness
Nutrient 

Amendments 

Nutrient 
Total 
(lbs) 

  
              
              
          Subtotal   

  
Community Type II Acres 14.42 

Mechanical 
Treatment 

Approx. 
Date 

Ground 
Cover 
Fabric 

Mulch 
Type 

Mulch 
Density / 

Thickness
Nutrient 

Amendments 

Nutrient 
Total 
(lbs) 

  

              
              
          Subtotal   

  
Community Type III Acres 0.56 

Mechanical 
Treatment 

Approx. 
Date 

Ground 
Cover 
Fabric 

Mulch 
Type 

Mulch 
Density / 

Thickness
Nutrient 

Amendments 

Nutrient 
Total 
(lbs) 

  

              
              
          Subtotal   

  Total   31.59 
 
  



Table IX. Seeding Summary for Permanent Vegetation per Planting Type 

Community Type I (recommend 15 lbs/acre total) Acres 16.6

Species Name Stratum Common Name Lbs/acre 

  

 Andropogon gerardii Herb Big Bluestem, Niagara 0.75 
 Andropogon scoparius Herb Little Bluestem 1.2 
 Asclepias syriaca Herb Common Milkweed 0.3 
 Baptisia australis Herb Blue False Indigo 0.15 
 Carex vulpinoidea Herb Fox Sedge 1.5 
 Chamaecrista fasciculata Herb Partridge Pea 0.9 
 Cornus amomum Canopy Silky Dogwood 0.6 
 Desmodium canadense Herb Showy Tick Trefoil 0.3 
 Elymus riparus Herb Riverbank Wild Rye 0.9 
 Elymus virginicus Herb Virginia Wild Rye 0.9 
 Eupatorium fistulosum Herb Joe Pye Weed 0.3 
 Eupatorium perfoliatum Herb Boneset 0.3 
 Euthamia graminifolia Herb Grass Leaved Goldenrod 0.15 
 Heliopsis helianthoides Herb Ox Eye Sunflower 0.75 
 Juncus effusus Herb Soft Rush 0.3 
 Monarda fistulosa Herb Wild Bergamot 0.3 
 Panicum virgatum Herb Switch Grass, Shelter 0.6 
 Penstemon digitalis Herb Tall White Beard Tongue 0.3 
 Rhus typhina Shrub Staghorn Sumac 0.3 
 Rudbeckia hirta Herb Black Eyed Susan 0.3 
 Panicum scoparium Herb Tioga' Deer Tongue 1.2 
 Sorghastrum nutans Herb Indian Grass 0.6 
 Verbena hastata Herb Blue Vervain 0.9 
 Vernonia gigantea Herb Giant Ironweed 0.15 
 Eupatorium maculatum Herb Spotted Joe Pye Weed 0.3 
 Viburnum dentatum Herb Arrow Wood 0.75 
     Subtotal 15 lbs 
    

 
 



Table IX. Seeding Summary for Permanent Vegetation per Planting Type - continued 
Community Type II (recommend 15 lbs/acre) Acres 14.4

Species Name Stratum Common Name Lbs/acre 

  

 Carex lupulina Herb Hop Sedge 1.5 
 Carex lurida Herb Lurid (Shallow) Sedge 1.05 
 Carex squarrosa Herb Squarrose Sedge 0.45 
 Hibiscus noscheutos Shrub Crimsoneyed Rosemallow 0.15 
 Juncus coriaceus Herb Leathery Rush 0.3 
 Juncus effusus Herb Soft Rush 1.5 
 Panicum rigidulum Herb Redtop Panic Grass 9.0 
 Saururus cernuus Herb Lizard's Tail 0.3 
 Scirpus cyperinus Herb Wool Grass 0.75 
     Subtotal 15 lbs 
    

Community Type III (recommend 15 lbs/acre or 1/3 to 1/2 lbs/1,000 ft2) Acres 0.6

Species Name Stratum Common Name Lbs/acre 

  

 Asclepias incarnata Herb Swamp Milkweed 0.17 
 Aster puniceus Herb Purple Stemmed Aster 0.17 
 Carex comosa Herb Cosmos (Bristly) Sedge 0.25 
 Carex crinita Herb Fringed (Nodding) Sedge 0.25 
 Carex lupulina Herb Hop Sedge 0.25 
 Carex lurida Herb Lurid (Shallow) Sedge 0.84 
 Carex scoparia Herb Blunt Broom Sedge 0.84 
 Carex stipata Herb Awl Sedge 0.08 
 Carex vulpinoidea Herb Fox Sedge 1.68 
 Eupatorium fistulosum Herb Joe Pye Weed 0.17 
 Eupatorium perfoliatum Herb Boneset 0.25 
 Iris versicolor Herb Blue Flag 0.08 
 Juncus effusus Herb Soft Rush 0.34 
 Mimulus ringens Herb Square Stemmed Monkey Flower 0.25 
 Scirpus cyperinus Herb Wool Grass 0.17 
 Bidens cernua Herb Nodding Bur Marigold 0.17 
 Helenium autumnale Herb Common Sneezeweed 0.17 
 Solidago patula Herb Rough Leaved Goldenrod 0.08 
 Sparganium americanum Herb Eastern Bur Reed 0.59 
 Sparganium eurycarpum Herb Giant Bur Reed 1.26 
 Verbena hastata Herb Blue Vervain 0.34 
     Subtotal 8.4 lbs 



Table X. Planting Summary for Vegetative Communities and Zones 
Community Type I-  Mesic Hardwood Forest Acres 16.6 

Species Common Name 

Max 
Spacing 

(feet) Unit Type* Size** Stratum 

Indiv. 
Spacing 

(feet) 
# of 

Stems 

  

Acer barbatum Southern Sugar Maple 11 R 1" Canopy 30 63 
Fagus grandifolia American beech 11 R 1" Canopy 30 63 
Quercus falcata var. falcata Southern Red Oak 11 R 1" Canopy 30 62 
Quercus rubra Northern Red Oak 11 R 1" Canopy 30 62 
Ilex opaca American holly 11 R 1" Subcanopy 30 62 
Prunus serotina Black cherry 11 R 1" Subcanpoy 30 62 
Cornus florida Flowering dogwood 11 R 1" Subcanopy 30 62 
            Subtotal 436 
Kalmia latifolia Mountain laurel 9 R 1" Shrub 9 681 
            Subtotal 681 

  
Community Type II - Pidemont/Mountain Bottomland Forest Acres 14.4 

Species Common Name 

Max 
Spacing 

(feet) Unit Type* Size** Stratum 

Indiv. 
Spacing 

(feet) 
# of 

Stems 

  

Acer barbatum Souther sugar maple 11 R 1" Canopy 35 44 
Carya cordiformis Bitternut hickory 11 R 1" Canopy 35 44 
Carya ovata Shagbark hickory 11 R 1" Canopy 35 44 
Fraxinus pennsylvanica Green ash 11 R 1" Canopy 35 44 
Quercus facate var. pagodiflora Cherrybark oak 11 R 1" Canopy 35 44 
Quercus michauxii Swamp Chestnut oak 11 R 1" Canopy 35 44 
Ulmus americana American elm 11 R 1" Canopy 35 43 
Caprinus caroliana Ironwood 11 R 1" Subcanopy 35 43 
Celtis laevigata Sugarberry 11 R 1" Canopy 35 43 
Cornus florida Flowering dogwood 11 R 1" Subcanopy 35 43 
            Subtotal 436 

 



* Unit type choices include:  Transplant (T), Live stakes (L), Ball and Burlap (B), Pot (P), Tubling (T), Bare Root (R), Mechanically plant (M), and Seed (S) 
**Size units may vary, but must be stated.  

Table X. Planting Summary for Vegetative Communities and Zones - continued 
Community Type III - Piedmont/low Mountain Alluvial Forest Acres 0.6 

Species Common Name 

Max 
Spacing 

(feet) Unit Type* Size** Stratum 

Indiv. 
Spacing 

(feet) 
# of 

Stems 

  

Platanus occidentalis American sycamore 11 R 1" Canopy 30 62 
Betula nigra River birch 11 R 1" Canopy 30 62 
Ulmus americana American elm 11 R 1" Canopy 30 62 
Fraxinus pennsylvanica Green ash 11 R 1" Canopy 30 62 
Acer negundo Box elder 11 R 1" Canopy 30 63 
Celtis laevigata Sugarberry 11 R 1" Canopy 30 63 
Caprinus caroliniana Ironwood 11 R 1" Subcanopy 30 62 
            Subtotal 436 
Alnus serrulata Tag alder 9 R 1" Shrub 18 170 
Cephalanthus occidentalis Buttonbush 9 R 1" Shrub 18 170 
Cornus amomum Silky dogwood 9 R 1" Shrub 18 170 
Lindera benzoin Spicebush 9 R 1" Shrub 18 171 
            Subtotal 681 

* Unit type choices include:  Transplant (T), Live stakes (L), Ball and Burlap (B), Pot (P), Tubling (T), Bare Root (R), Mechanically plant (M), and Seed (S) 
**Size units may vary, but must be stated.  
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Back Creek - Upper: Crest Gage at Station 20 + 00 

 

 
Back Creek - Upper: Station 22 + 00 
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Back Creek - Upper: Station 22 + 00 

 

 
Back Creek - Upper: Station 23 + 50 
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Back Creek - Upper: Station 24 + 00 

 

 
Back Creek - Upper: Station 24 + 50 
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Back Creek - Upper: Station 25 + 00 

 

 
Back Creek - Upper: Station 26 + 50 
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Back Creek - Upper: Station 46 + 50 

 

 
Back Creek - Upper: Station 46 + 75 
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Back Creek - Lower: Station 52 + 00 

 

 
Back Creek - Lower: Station 56 + 00 
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Back Creek - Lower: Station 56 + 50 

 

 
Back Creek - Lower: Station 57 + 00 
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Back Creek - Lower: Station 57 + 50 

 

 
Back Creek - Lower: Station 59 + 75 
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West Branch: Station 21 + 50 

 

 
West Branch: Station 22 + 80 
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West Branch: Station 23 + 50 

 

 
Confluence of West Branch and UT to West Branch 
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West Branch: Station 29 + 00 

 

 
West Branch: Station 29 + 00 
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Confluence of West Branch and Back Creek – Upper 

 

 
East Branch: Station 18 + 50 
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UT to West Branch: Station 10 + 75 

 

 
Monitoring Gage at Wetland A 
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Monitoring Gages at Wetland B and B-P 
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Summary

Stream: Back Creek - Upper Reach Pattern
Watershed: --- typical min max

Location: meander length (ft) --- --- ---
belt width (ft) --- --- ---
amplitude (ft) --- --- ---

Latitude: --- radius (ft) --- --- ---
Longitude: --- arc angle (degrees) --- --- ---

State: NC stream length (ft) ---
County: Randolph valley length (ft) ---

Date: Sinuosity ---
Observers: Meander Length Ratio --- --- ---

Meander Width Ratio --- --- ---
Radius Ratio --- --- ---

Profile
Channel type: G4 typical min max

Drainage area (sq.mi.): 0.94 pool-pool spacing (ft) 57.6 25.3 95.4
notes: riffle length (ft) 15.3 5.4 29.5

pool length (ft) 21.5 7.0 32.4
run length (ft) 8.1 5.2 9.9

glide length (ft) 11.5 3.0 25.5
channel slope (%) 0.87

riffle slope (%) 2.3 0.19 3.8
Dimension bankfull channel pool slope (%) 0.062

typical min max run slope (%) 2.6 7.3
floodplain: width flood prone area (ft) 29.0 14.0 45.0 glide slope (%) 0.61 1.3

low bank height (ft) 3.1 2.8 3.3 measured valley slope (%) ---
riffle-run: x-area bankfull  (sq.ft.) 17.0 15.1 17.0 valley slope from sinuosity (%) ---

width bankfull (ft) 10.1 10.1 11.2 Riffle Length Ratio 1.5 0.5 2.9
mean depth (ft) 1.68 1.4 1.7 Pool Length Ratio 2.1 0.7 3.2

max depth (ft) 2.4 1.8 2.4 Run Length Ratio 0.8 0.5 1
hydraulic radius (ft) 1.2 Glide Length Ratio 1.1 0.3 2.5

pool: x-area pool (sq.ft.) 17.0 14.2 17.0 Riffle Slope Ratio 2.6 0.2 4.4
width pool (ft) 7.8 7.8 9.3 Pool Slope Ratio 0.1

max depth pool (ft) 2.8 2.0 2.8 Run Slope Ratio 3 8.4
hydraulic radius (ft) 1.4 Glide Slope Ratio 0.7 1.5

dimensionless ratios: typical min max Pool Spacing Ratio 5.7 2.5 9.4
width depth ratio 6.0 6.1 8.3 Channel Materials Riffle BkF

entrenchment ratio 2.9 1.4 4.5 Surface Channel
riffle max depth ratio 1.4 1.1 1.4 D16 (mm) 6.5 --- --- 0.6

bank height ratio 1.3 1.2 1.4 D35 (mm) 16 --- --- 15
pool area ratio 1.0 0.8 1.0 D50 (mm) 27 --- --- 25

pool width ratio 0.8 0.8 0.9 D65 (mm) 44 --- --- 41
pool max depth ratio 1.7 1.2 1.7 D84 (mm) 87 --- --- 63

hydraulics: typical min max D95 (mm) 150 --- --- 160
discharge rate (cfs) 75.0 59.3 75.1 mean (mm) 23.8 6.1

channel slope (%) 0.87 dispersion 3.7 22.1
riffle-run min max pool skewness -0.1 -0.4

velocity (ft/s) 4.4 3.9 4.4 4.4 Shape Factor ---
Froude number 0.71 0.66 0.66 0.43 % Silt/Clay 10% --- --- 7%

shear stress  (lbs/sq.ft.) 0.651 0.601 0.752 0.760 % Sand 2% --- --- 9%
shear velocity (ft/s) 0.580 0.557 0.623 0.626 % Gravel 63% --- --- 62%
stream power (lb/s) 40.7 32.2 40.8 % Cobble 24% --- --- 13%

unit stream power  (lb/ft/s) 4.031 2.874 4.017 % Boulder --- --- 1%
relative roughness 19.0 --- --- % Bedrock 1% --- 8%
friction factor u/u* 7.6 6.6 7.2 % Clay Hardpan ---

threshold grain size (t*=0.06) (mm) 36.9 29.5 36.9 % Detritus/Wood ---
Shield's parameter 0.071 % Artificial ---

Largest Mobile (mm) ---

Heath Dairy Road

February 16, 2006
SGG, AJW, EA, BAM, AMH

---



Cross Section  R1

Bankfull Dimensions Flood Dimensions Materials
17.0 x-section area (ft.sq.) 45.0 W flood prone area (ft) 27 D50 Riffle (mm)
10.1 width (ft) 4.4 entrenchment ratio 87 D84 Riffle (mm)
1.7 mean depth (ft) 3.3 low bank height (ft) 37 threshold grain size (mm):
2.4 max depth (ft)  1.4 low bank height ratio
12.3 wetted parimeter (ft)
1.4 hyd radi (ft)
6.1 width-depth ratio

Bankfull Flow Flow Resistance Forces & Power
4.4 velocity (ft/s) 0.039 Manning's roughness 0.87 channel slope (%)
75.1 discharge rate (cfs) 0.16 D'Arcy-Weisbach fric. 0.75 shear stress (lb/sq.ft.)
0.66 Froude number 7.2 resistance factor u/u* 0.62 shear velocity (ft/s)

5.9 relative roughness 4 unit strm power (lb/ft/s)

0 + 2.5     Back Creek - Upper Reach,  Riffle
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Cross Section  P1

Bankfull Dimensions Flood Dimensions Materials
17.0 x-section area (ft.sq.) 18.0 W flood prone area (ft) 27 D50 Riffle (mm)
7.8 width (ft) 2.3 entrenchment ratio 87 D84 Riffle (mm)
2.2 mean depth (ft) 4.4 low bank height (ft) 41 threshold grain size (mm):
2.8 max depth (ft)  1.6 low bank height ratio
11.0 wetted parimeter (ft)
1.6 hyd radi (ft)
3.6 width-depth ratio

Bankfull Flow Flow Resistance Forces & Power
4.9 velocity (ft/s) 0.038 Manning's roughness 0.87 channel slope (%)
83.3 discharge rate (cfs) 0.14 D'Arcy-Weisbach fric. 0.84 shear stress (lb/sq.ft.)
0.69 Froude number 7.6 resistance factor u/u* 0.66 shear velocity (ft/s)

7.7 relative roughness 5.8 unit strm power (lb/ft/s)

0 + 46     Back Creek - Upper Reach,  Pool
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Cross Section  R2

Bankfull Dimensions Flood Dimensions Materials
15.1 x-section area (ft.sq.) 40.0 W flood prone area (ft) 27 D50 Riffle (mm)
11.2 width (ft) 3.6 entrenchment ratio 87 D84 Riffle (mm)
1.4 mean depth (ft) 2.8 low bank height (ft) 30 threshold grain size (mm):
1.8 max depth (ft)  1.6 low bank height ratio
13.7 wetted parimeter (ft)
1.1 hyd radi (ft)
8.3 width-depth ratio

Bankfull Flow Flow Resistance Forces & Power
3.9 velocity (ft/s) 0.038 Manning's roughness 0.87 channel slope (%)
59.3 discharge rate (cfs) 0.16 D'Arcy-Weisbach fric. 0.60 shear stress (lb/sq.ft.)
0.66 Froude number 6.6 resistance factor u/u* 0.56 shear velocity (ft/s)

4.7 relative roughness 2.9 unit strm power (lb/ft/s)

1 + 7     Back Creek - Upper Reach,  Riffle
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Cross Section  P2

Bankfull Dimensions Flood Dimensions Materials
14.2 x-section area (ft.sq.) 14.0 W flood prone area (ft) 27 D50 Riffle (mm)
9.3 width (ft) 1.5 entrenchment ratio 87 D84 Riffle (mm)
1.5 mean depth (ft) 4.7 low bank height (ft) 34 threshold grain size (mm):
2.0 max depth (ft)  2.3 low bank height ratio
11.1 wetted parimeter (ft)
1.3 hyd radi (ft)
6.1 width-depth ratio

Bankfull Flow Flow Resistance Forces & Power
4.3 velocity (ft/s) 0.038 Manning's roughness 0.87 channel slope (%)
61.6 discharge rate (cfs) 0.15 D'Arcy-Weisbach fric. 0.70 shear stress (lb/sq.ft.)
0.67 Froude number 7.0 resistance factor u/u* 0.60 shear velocity (ft/s)

5.3 relative roughness 3.6 unit strm power (lb/ft/s)

1 + 65     Back Creek - Upper Reach,  Pool
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Longitudinal Slope Profile p ;
;
;
;
;
;
;
;
;
;
;
;
;
;
;
;
;
;
;
;
;
;
;
;
;
;
;
;

pool-pool spacing (ft) p-p ratio ;
reach 0.87 --- 231.0 (22.9 channel widths) --- --- --- ;

riffle 2.3   (0.19 - 3.8) 2.6   (0.2 - 4.4) 15.3   (5.4 - 29.5) 1.5   (0.5 - 2.9) --- --- ;
pool 0   (0 - 0.062) 0   (0 - 0.1) 21.5   (7 - 32.4) 2.1   (0.7 - 3.2) 57.6   (25.3 - 95.4) 5.7   (2.5 - 9.4) ;
run 2.6   (0 - 7.3) 3   (0 - 8.4) 8.1   (5.2 - 9.9) 0.8   (0.5 - 1) --- --- ;

glide 0.61   (0 - 1.3) 0.7   (0 - 1.5) 11.5   (3 - 25.5) 1.1   (0.3 - 2.5) --- --- ;
;

slope (%) slope ratio length (ft) length ratio

Back Creek - Upper Reach

5.5 46.3 104.0 164.8606

607

608

609

610

611

612

613

614

615

0 50 100 150 200 250

Channel Distance (ft)

E
le

va
tio

n 
(ft

)

bed water srf bankfull x-section riffle crest pool run glide LTOB RTOB RBKF



1) Individual Pebble Count
Two individual samples may be entered below. Select sample type for each.

Material Size Range (mm) Count
silt/clay 0    - 0.062 10 e

very fine sand 0.062  - 0.125
fine sand 0.125  - 0.25 h

medium sand 0.25  - 0.5
coarse sand 0.5  - 1 2

very coarse sand 1  - 2
very fine gravel 2  - 4 1 e

fine gravel 4  - 6 2 e
fine gravel 6  - 8 3 l

medium gravel 8  - 11 4
medium gravel 11  - 16 12
coarse gravel 16  - 22 8
coarse gravel 22  - 32 13

very coarse gravel 32  - 45 10
very coarse gravel 45  - 64 10

small cobble 64  - 90 9
medium cobble 90  - 128 5

large cobble 128  - 180 10
very large cobble 180  - 256

small boulder 256  - 362
small boulder 362  - 512

medium boulder 512  - 1024
large boulder 1024  - 2048

very large boulder 2048  - 4096
total particle count: 99 4

Type
bedrock ------------- 1 D16 6.5 mean 23.8 silt/clay 10% bedrock 1%

clay hardpan ------------- D35 16 dispersion 3.7 sand 2%
detritus/wood ------------- D50 27 skewness -0.05 gravel 63%

artificial ------------- D65 44 cobble 24%
total count: 100 D84 87 boulder 0%

D95 150
Note:

Material Size Range (mm) Count
silt/clay 0    - 0.062 l

very fine sand 0.062  - 0.125
fine sand 0.125  - 0.25 h

medium sand 0.25  - 0.5
coarse sand 0.5  - 1

very coarse sand 1  - 2
very fine gravel 2  - 4 e

fine gravel 4  - 6 e
fine gravel 6  - 8 l

medium gravel 8  - 11
medium gravel 11  - 16
coarse gravel 16  - 22
coarse gravel 22  - 32

very coarse gravel 32  - 45
very coarse gravel 45  - 64

small cobble 64  - 90
medium cobble 90  - 128

large cobble 128  - 180
very large cobble 180  - 256

small boulder 256  - 362
small boulder 362  - 512

medium boulder 512  - 1024
large boulder 1024  - 2048 -

very large boulder 2048  - 4096 -
total particle count: 0 4

Type
bedrock --------------------- D16 --- 3.4 mean --- silt/clay ---

clay hardpan --------------------- D35 --- 12 dispersion --- sand ---
detritus/wood --------------------- --- D50 --- 17 skewness --- gravel ---

artificial --------------------- --- D65 --- 20 cobble ---
total count: 0 D84 --- 29 boulder ---

D95 --- 39
Note:

Size (mm) Size Distribution

Size (mm) Size Distribution

Riffle Surface Pebble Count,  Back Creek - Upper Reach
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2) Weighted Pebble Count

Feature Percent of Reach
Riffle 28 % Run 15 %

Pool 40 % Glide %

Material Size Range (mm) weighted
silt/clay 0    - 0.062 6.6

very fine sand 0.062  - 0.125 2.8
fine sand 0.125  - 0.25 1.4 8%

medium sand 0.25  - 0.5 1.9 s 3%
coarse sand 0.5  - 1 2.1 h 2%

very coarse sand 1  - 2 0.0 2%
very fine gravel 2  - 4 0.0 2%

fine gravel 4  - 6 3.1 e 0%
fine gravel 6  - 8 0.0 k 0%

medium gravel 8  - 11 4.6 4 4%
medium gravel 11  - 16 7.7 0%
coarse gravel 16  - 22 8.4 6%
coarse gravel 22  - 32 9.1 9%

very coarse gravel 32  - 45 8.6 10%
very coarse gravel 45  - 64 14.3 11%

small cobble 64  - 90 3.9 10%
medium cobble 90  - 128 2.8 17%

large cobble 128  - 180 2.1 5%
very large cobble 180  - 256 2.8 3%

small boulder 256  - 362 0.8 2%
small boulder 362  - 512 0.0 3%

medium boulder 512  - 1024 0.0 1%
large boulder 1024  - 2048 0.0 0%

very large boulder 2048  - 4096 0.0 0%
total particle weighted count: 83 6-8 0%

Type
bedrock --------------------- 7.2 D16 0.6 mean 6.1 silt/clay 7% bedrock 8%

clay hardpan --------------------- 0.0 D35 15 dispersion 22.1 sand 9%
detritus/wood --------------------- 0.0 D50 25 skewness -0.43 gravel 62%

artificial --------------------- 0.0 D65 41 cobble 13%
total weighted count: 90.2 D84 63 boulder 1%

D95 160
Note:

Riffle
Material Size Range (mm) Count

silt/clay 0    - 0.062 2 e
very fine sand 0.062  - 0.125 2 h

fine sand 0.125  - 0.25 1
medium sand 0.25  - 0.5 1
coarse sand 0.5  - 1

very coarse sand 1  - 2
very fine gravel 2  - 4

fine gravel 4  - 6
fine gravel 6  - 8

medium gravel 8  - 11
medium gravel 11  - 16 2
coarse gravel 16  - 22 2
coarse gravel 22  - 32 3

very coarse gravel 32  - 45 3
very coarse gravel 45  - 64 4

small cobble 64  - 90
medium cobble 90  - 128

large cobble 128  - 180
very large cobble 180  - 256

small boulder 256  - 362
small boulder 362  - 512

medium boulder 512  - 1024
large boulder 1024  - 2048

very large boulder 2048  - 4096
total particle count: 20 6-8

Type
bedrock --------------------- 2 D16 0.094 mean 2.1 silt/clay 9% bedrock 9%

clay hardpan --------------------- D35 13 dispersion 118.1 sand 18%
detritus/wood --------------------- D50 22 skewness -0.62 gravel 64%

artificial --------------------- D65 32 cobble 0%
total count: 22 D84 48 boulder 0%

D95 59
Note:

Weighted pebble count by bed features

Size (mm) Size Distribution

Size (mm) Size Distribution

Weighted pebble count by bed features Back Creek - Upper Reach

silt/clay sand gravel cobble boulder
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Pool
Material Size Range (mm) Count

silt/clay 0    - 0.062 5 l
very fine sand 0.062  - 0.125 h

fine sand 0.125  - 0.25
medium sand 0.25  - 0.5
coarse sand 0.5  - 1 2

very coarse sand 1  - 2
very fine gravel 2  - 4

fine gravel 4  - 6 4
fine gravel 6  - 8

medium gravel 8  - 11 4
medium gravel 11  - 16 5
coarse gravel 16  - 22 6
coarse gravel 22  - 32 3

very coarse gravel 32  - 45 3
very coarse gravel 45  - 64 8

small cobble 64  - 90 3
medium cobble 90  - 128 3

large cobble 128  - 180 2
very large cobble 180  - 256 3

small boulder 256  - 362 1
small boulder 362  - 512

medium boulder 512  - 1024
large boulder 1024  - 2048

very large boulder 2048  - 4096
total particle count: 52 6-8

Type
bedrock --------------------- 6 D16 4.6 mean 21.1 silt/clay 9% bedrock 10%

clay hardpan --------------------- D35 14 dispersion 4.6 sand 3%
detritus/wood --------------------- D50 22 skewness -0.02 gravel 57%

artificial --------------------- D65 49 cobble 19%
total count: 58 D84 97 boulder 2%

D95 210
Note:

Run
Material Size Range (mm) Count

silt/clay 0    - 0.062 n
very fine sand 0.062  - 0.125 h

fine sand 0.125  - 0.25
medium sand 0.25  - 0.5 1
coarse sand 0.5  - 1 1

very coarse sand 1  - 2
very fine gravel 2  - 4

fine gravel 4  - 6
fine gravel 6  - 8

medium gravel 8  - 11 3
medium gravel 11  - 16 2
coarse gravel 16  - 22 2
coarse gravel 22  - 32 5

very coarse gravel 32  - 45 4
very coarse gravel 45  - 64 5

small cobble 64  - 90 3
medium cobble 90  - 128 1

large cobble 128  - 180 1
very large cobble 180  - 256 1

small boulder 256  - 362
small boulder 362  - 512

medium boulder 512  - 1024
large boulder 1024  - 2048

very large boulder 2048  - 4096
total particle count: 29 6-8

Type
bedrock --------------------- D16 11 mean 28.7 silt/clay 0%

clay hardpan --------------------- D35 24 dispersion 2.6 sand 7%
detritus/wood --------------------- D50 33 skewness -0.07 gravel 72%

artificial --------------------- D65 48 cobble 21%
total count: 29 D84 75 boulder 0%

D95 150
Note:

Size (mm) Size Distribution

Size (mm) Size Distribution

Pool Back Creek - Upper Reach
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3) Bulk Sample Sieve Analysis
Two samples may be entered below. Select sample type for each.

.
Bac.

Sieve & 4
Sieve Sieve Sample 4
Size Weight Weight Po .
(mm) (g) (g) (g) Bed .

2 682 686 4 0% --- --- Ch .
4 740 746 6 0% 0% 0%
8 739 762 23 1% 0% 0%

16 809 1070 261 10% 1% 1% d 1 .
31.5 818 1607 789 30% 10% 11% ## .
63 710 2265 1555 59% 30% 41% ## .

0 0% 59% 100% ## .
0 0% 0% 100% ##
0 0% 0% 100% ##
0 0% 0% 100% ##
0 0% 0% 100% .
0 0% 0% 100% 0
0 0% 0% 100% ##
0 0% 0% 100% ##
0 0% 0% 100% 1
0 0% 0% 100% 1
0 0% 0% 100% 0

total wt retained in sieves: 2638 0
## D16 35 D65 #NUM! sand 100%

Note: ## D35 55 D84 #NUM!
1 D50 #NUM! D95 #NUM!

Enter sieve size that passed 100% of sample. 1
0

.
Bac.

Sieve & 4
Sieve Sieve Sample 4
Size Weight Weight Po .
(mm) (g) (g) (g) Bed .

2 679 1119 440 11% --- --- Ch .
4 731 1222 491 12% 11% 11%
8 719 1633 914 23% 12% 23%

16 807 2170 1363 34% 23% 46% d 1 .
31.5 811 1617 806 20% 34% 80% ## .
63 0 0 0 0% 20% 100% ## .

0 0% 0% 100% ## .
0 0% 0% 100% ##
0 0% 0% 100% ##
0 0% 0% 100% ##
0 0% 0% 100% .
0 0% 0% 100% 0
0 0% 0% 100% 17
0 0% 0% 100% 17
0 0% 0% 100% 1
0 0% 0% 100% 1
0 0% 0% 100% 0

total: 4014 0
36 D16 5.3 D65 23

Note: 36 D35 11 D84 36
1 D50 17 D95 53
1
0

Retained Passing
on Sieve

Size (mm)

Passing
on Sieve Sieve
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Bar - Pav't / largest 2 particles middle axis lengths = 120 & 55 mm
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Summary

Stream: Back Creek - Lower Reach Pattern
Watershed: --- typical min max

Location: meander length (ft) --- --- ---
belt width (ft) --- --- ---
amplitude (ft) --- --- ---

Latitude: --- radius (ft) --- --- ---
Longitude: --- arc angle (degrees) --- --- ---

State: NC stream length (ft) ---
County: Randolph valley length (ft) ---

Date: Sinuosity ---
Observers: Meander Length Ratio --- --- ---

Meander Width Ratio --- --- ---
Radius Ratio --- --- ---

Profile
Channel type: E4 typical min max

Drainage area (sq.mi.): 2.5 pool-pool spacing (ft) 43.1 39.4 46.7
notes: riffle length (ft) 30.6 16.3 51.5

pool length (ft) 22.0 5.7 49.5
run length (ft) 13.9 4.3 23.4

glide length (ft) 10.1 7.5 15.5
channel slope (%) 0.45

riffle slope (%) 0.37 0.99
Dimension bankfull channel pool slope (%)

typical min max run slope (%) 2.4 2.1 2.8
floodplain: width flood prone area (ft) 200.0 --- --- glide slope (%) 0.67 1.4

low bank height (ft) 6.0 5.2 6.0 measured valley slope (%) ---
riffle-run: kfull  (sq.ft.) 42.3 40.3 42.3 valley slope from sinuosity (%) ---

width bankfull (ft) 13.8 13.5 13.8 Riffle Length Ratio 2.2 1.2 3.7
mean depth (ft) 3.07 3.0 3.1 Pool Length Ratio 1.6 0.4 3.6

max depth (ft) 4.1 4.1 4.2 Run Length Ratio 1 0.3 1.7
hydraulic radius (ft) 2.4 Glide Length Ratio 0.7 0.5 1.1

pool: x-area pool (sq.ft.) 52.6 37.7 52.6 Riffle Slope Ratio 0.8 2.2
width pool (ft) 13.4 10.9 13.4 Pool Slope Ratio

max depth pool (ft) 5.0 4.2 5.0 Run Slope Ratio 5.3 4.7 6.2
hydraulic radius (ft) 2.5 Glide Slope Ratio 1.5 3.1

dimensionless ratios: typical min max Pool Spacing Ratio 3.1 2.9 3.4
width depth ratio 4.5 4.5 4.5 Channel Materials Riffle BkF

entrenchment ratio 14.5 --- --- Surface Channel
riffle max depth ratio 1.3 1.3 1.4 D16 (mm) 0.07 --- --- 0.062

bank height ratio 1.5 1.3 1.5 D35 (mm) 2.7 --- --- 6.6
pool area ratio 1.2 0.9 1.2 D50 (mm) 6.4 --- --- 13

pool width ratio 1.0 0.8 1.0 D65 (mm) 9.5 --- --- 30
pool max depth ratio 1.6 1.4 1.6 D84 (mm) 21 --- --- 64

hydraulics: typical min max D95 (mm) 90 --- --- 150
discharge rate (cfs) 167.0 155.3 166.9 mean (mm) 1.2 2.0

channel slope (%) 0.45 dispersion 47.4 107.3
riffle-run min max pool skewness -0.5 -0.5

velocity (ft/s) 3.9 3.9 3.9 3.2 Shape Factor ---
Froude number 0.45 0.45 0.45 0.13 % Silt/Clay 15% --- --- 18%

shear stress  (lbs/sq.ft.) 0.674 0.642 0.665 0.702 % Sand 17% --- --- 10%
shear velocity (ft/s) 0.590 0.576 0.586 0.602 % Gravel 60% --- --- 54%
stream power (lb/s) 46.9 43.6 46.9 % Cobble 8% --- --- 15%

unit stream power  (lb/ft/s) 3.398 3.231 3.407 % Boulder --- ---
relative roughness 146.0 --- --- % Bedrock --- 3%
friction factor u/u* 6.7 12.1 12.1 % Clay Hardpan ---

threshold grain size (t*=0.06) (mm) 32.7 31.6 32.7 % Detritus/Wood ---
Shield's parameter 0.311 % Artificial ---

Largest Mobile (mm) ---

Heath Dairy Road

February 16, 2006
SGG, AJW, EA, BAM, AMH

---



Cross Section  R1

Bankfull Dimensions Flood Dimensions Materials
42.3 x-section area (ft.sq.) 200.0 W flood prone area (ft) 6.4 D50 Riffle (mm)
13.8 width (ft) 14.5 entrenchment ratio 21 D84 Riffle (mm)
3.1 mean depth (ft) 6.0 low bank height (ft) 33 threshold grain size (mm):
4.1 max depth (ft)  1.5 low bank height ratio
17.9 wetted parimeter (ft)
2.4 hyd radi (ft)
4.5 width-depth ratio

Bankfull Flow Flow Resistance Forces & Power
3.9 velocity (ft/s) 0.045 Manning's roughness 0.45 channel slope (%)

166.9 discharge rate (cfs) 0.18 D'Arcy-Weisbach fric. 0.67 shear stress (lb/sq.ft.)
0.45 Froude number 12.1 resistance factor u/u* 0.59 shear velocity (ft/s)

44.6 relative roughness 3.4 unit strm power (lb/ft/s)

0 + 51.5     Back Creek - Lower Reach,  Riffle
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Cross Section  P1

Bankfull Dimensions Flood Dimensions Materials
52.6 x-section area (ft.sq.) 200.0 W flood prone area (ft) 6.4 D50 Riffle (mm)
13.4 width (ft) 14.9 entrenchment ratio 21 D84 Riffle (mm)
3.9 mean depth (ft) 6.2 low bank height (ft) 37 threshold grain size (mm):
5.0 max depth (ft)  1.2 low bank height ratio
19.8 wetted parimeter (ft)
2.7 hyd radi (ft)
3.4 width-depth ratio

Bankfull Flow Flow Resistance Forces & Power
4.3 velocity (ft/s) 0.045 Manning's roughness 0.45 channel slope (%)

224.0 discharge rate (cfs) 0.17 D'Arcy-Weisbach fric. 0.75 shear stress (lb/sq.ft.)
0.46 Froude number 12.5 resistance factor u/u* 0.62 shear velocity (ft/s)

56.8 relative roughness 4.7 unit strm power (lb/ft/s)

0 + 80.5     Back Creek - Lower Reach,  Pool
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Cross Section  R2

Bankfull Dimensions Flood Dimensions Materials
40.3 x-section area (ft.sq.) 200.0 W flood prone area (ft) 6.4 D50 Riffle (mm)
13.5 width (ft) 14.8 entrenchment ratio 21 D84 Riffle (mm)
3.0 mean depth (ft) 5.2 low bank height (ft) 32 threshold grain size (mm):
4.2 max depth (ft)  1.2 low bank height ratio
17.6 wetted parimeter (ft)
2.3 hyd radi (ft)
4.5 width-depth ratio

Bankfull Flow Flow Resistance Forces & Power
3.9 velocity (ft/s) 0.045 Manning's roughness 0.45 channel slope (%)

155.3 discharge rate (cfs) 0.18 D'Arcy-Weisbach fric. 0.64 shear stress (lb/sq.ft.)
0.45 Froude number 12.1 resistance factor u/u* 0.58 shear velocity (ft/s)

43.3 relative roughness 3.2 unit strm power (lb/ft/s)

1 + 28.5     Back Creek - Lower Reach,  Riffle
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Cross Section  P2

Bankfull Dimensions Flood Dimensions Materials
37.7 x-section area (ft.sq.) 200.0 W flood prone area (ft) 6.4 D50 Riffle (mm)
10.9 width (ft) 18.3 entrenchment ratio 21 D84 Riffle (mm)
3.5 mean depth (ft) 5.8 low bank height (ft) 32 threshold grain size (mm):
4.2 max depth (ft)  1.4 low bank height ratio
16.1 wetted parimeter (ft)
2.3 hyd radi (ft)
3.1 width-depth ratio

Bankfull Flow Flow Resistance Forces & Power
3.9 velocity (ft/s) 0.045 Manning's roughness 0.45 channel slope (%)

147.8 discharge rate (cfs) 0.18 D'Arcy-Weisbach fric. 0.66 shear stress (lb/sq.ft.)
0.45 Froude number 12.2 resistance factor u/u* 0.58 shear velocity (ft/s)

50.2 relative roughness 3.8 unit strm power (lb/ft/s)

1 + 72.5     Back Creek - Lower Reach,  Pool
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Longitudinal Slope Profile p

pool-pool spacing (ft) p-p ratio
reach 0.45 --- 232.0 (16.8 channel widths) --- --- ---

riffle 0.37   (0 - 0.99) 0.8   (0 - 2.2) 30.6   (16.3 - 51.5) 2.2   (1.2 - 3.7) --- ---
pool 0 0 22.0   (5.7 - 49.5) 1.6   (0.4 - 3.6) 43.1   (39.4 - 46.7) 3.1   (2.9 - 3.4)
run 2.4   (2.1 - 2.8) 5.3   (4.7 - 6.2) 13.9   (4.3 - 23.4) 1   (0.3 - 1.7) --- ---

glide 0.67   (0 - 1.4) 1.5   (0 - 3.1) 10.1   (7.5 - 15.5) 0.7   (0.5 - 1.1) --- ---

length ratioslope (%) slope ratio length (ft)

Back Creek - Lower Reach

51.5 80.5 127.5 172.3588

589

590

591

592

593

594

595

596

597

0 50 100 150 200 250

Channel Distance (ft)

E
le

va
tio

n 
(ft

)

bed water srf bankfull x-section riffle crest pool run glide LTOB RTOB MISC



1) Individual Pebble Count
Two individual samples may be entered below. Select sample type for each.

Material Size Range (mm) Count
silt/clay 0    - 0.062 15 e

very fine sand 0.062  - 0.125 6
fine sand 0.125  - 0.25 2 h

medium sand 0.25  - 0.5 5
coarse sand 0.5  - 1 3

very coarse sand 1  - 2 1
very fine gravel 2  - 4 7 e

fine gravel 4  - 6 8 e
fine gravel 6  - 8 12 l

medium gravel 8  - 11 11
medium gravel 11  - 16 9
coarse gravel 16  - 22 6
coarse gravel 22  - 32 3

very coarse gravel 32  - 45 3
very coarse gravel 45  - 64 1

small cobble 64  - 90 3
medium cobble 90  - 128 2

large cobble 128  - 180 3
very large cobble 180  - 256

small boulder 256  - 362
small boulder 362  - 512

medium boulder 512  - 1024
large boulder 1024  - 2048

very large boulder 2048  - 4096
total particle count: 100 4

Type
bedrock ------------- D16 0.07 mean 1.2 silt/clay 15%

clay hardpan ------------- D35 2.7 dispersion 47.4 sand 17%
detritus/wood ------------- D50 6.4 skewness -0.46 gravel 60%

artificial ------------- D65 9.5 cobble 8%
total count: 100 D84 21 boulder 0%

D95 90
Note:

Material Size Range (mm) Count
silt/clay 0    - 0.062 l

very fine sand 0.062  - 0.125
fine sand 0.125  - 0.25 h

medium sand 0.25  - 0.5
coarse sand 0.5  - 1

very coarse sand 1  - 2
very fine gravel 2  - 4 e

fine gravel 4  - 6 e
fine gravel 6  - 8 l

medium gravel 8  - 11
medium gravel 11  - 16
coarse gravel 16  - 22
coarse gravel 22  - 32

very coarse gravel 32  - 45
very coarse gravel 45  - 64

small cobble 64  - 90
medium cobble 90  - 128

large cobble 128  - 180
very large cobble 180  - 256

small boulder 256  - 362
small boulder 362  - 512

medium boulder 512  - 1024
large boulder 1024  - 2048 -

very large boulder 2048  - 4096 -
total particle count: 0 4

Type
bedrock --------------------- D16 --- 3.4 mean --- silt/clay ---

clay hardpan --------------------- D35 --- 12 dispersion --- sand ---
detritus/wood --------------------- --- D50 --- 17 skewness --- gravel ---

artificial --------------------- --- D65 --- 20 cobble ---
total count: 0 D84 --- 29 boulder ---

D95 --- 39
Note:

Size (mm) Size Distribution

Size (mm) Size Distribution

Riffle Surface Pebble Count,  Back Creek - Lower Reach
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2) Weighted Pebble Count

Feature Percent of Reach
Riffle 41 % Run 16 %

Pool 29 % Glide %

Material Size Range (mm) weighted
silt/clay 0    - 0.062 15.9

very fine sand 0.062  - 0.125 2.5
fine sand 0.125  - 0.25 1.3 18%

medium sand 0.25  - 0.5 2.6 s 3%
coarse sand 0.5  - 1 2.0 h 2%

very coarse sand 1  - 2 0.0 3%
very fine gravel 2  - 4 1.0 2%

fine gravel 4  - 6 3.2 e 0%
fine gravel 6  - 8 4.6 k 1%

medium gravel 8  - 11 6.8 4 4%
medium gravel 11  - 16 5.9 5%
coarse gravel 16  - 22 5.1 8%
coarse gravel 22  - 32 5.9 7%

very coarse gravel 32  - 45 9.3 6%
very coarse gravel 45  - 64 6.1 7%

small cobble 64  - 90 4.7 11%
medium cobble 90  - 128 2.4 7%

large cobble 128  - 180 5.6 5%
very large cobble 180  - 256 1.0 3%

small boulder 256  - 362 0.0 6%
small boulder 362  - 512 0.0 1%

medium boulder 512  - 1024 0.0 0%
large boulder 1024  - 2048 0.0 0%

very large boulder 2048  - 4096 0.0 0%
total particle weighted count: 86 6-8 0%

Type
bedrock --------------------- 3.0 D16 0.062 mean 2.0 silt/clay 18% bedrock 3%

clay hardpan --------------------- 0.0 D35 6.6 dispersion 107.3 sand 10%
detritus/wood --------------------- 0.0 D50 13 skewness -0.47 gravel 54%

artificial --------------------- 0.0 D65 30 cobble 15%
total weighted count: 89.0 D84 64 boulder 0%

D95 150
Note:

Riffle
Material Size Range (mm) Count

silt/clay 0    - 0.062 7 e
very fine sand 0.062  - 0.125 1 h

fine sand 0.125  - 0.25
medium sand 0.25  - 0.5 2
coarse sand 0.5  - 1

very coarse sand 1  - 2
very fine gravel 2  - 4

fine gravel 4  - 6 2
fine gravel 6  - 8 2

medium gravel 8  - 11 2
medium gravel 11  - 16 3
coarse gravel 16  - 22 3
coarse gravel 22  - 32 2

very coarse gravel 32  - 45 5
very coarse gravel 45  - 64 3

small cobble 64  - 90 3
medium cobble 90  - 128

large cobble 128  - 180 3
very large cobble 180  - 256

small boulder 256  - 362
small boulder 362  - 512

medium boulder 512  - 1024
large boulder 1024  - 2048

very large boulder 2048  - 4096
total particle count: 38 6-8

Type
bedrock --------------------- D16 0.062 mean 2.0 silt/clay 18%

clay hardpan --------------------- D35 7.2 dispersion 131.0 sand 8%
detritus/wood --------------------- D50 16 skewness -0.52 gravel 58%

artificial --------------------- D65 34 cobble 16%
total count: 38 D84 63 boulder 0%

D95 150
Note:

Size Distribution

Weighted pebble count by bed features

Size (mm) Size Distribution

Size (mm)

Weighted pebble count by bed features Back Creek - Lower Reach
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Pool
Material Size Range (mm) Count

silt/clay 0    - 0.062 7 l
very fine sand 0.062  - 0.125 1 h

fine sand 0.125  - 0.25
medium sand 0.25  - 0.5
coarse sand 0.5  - 1 2

very coarse sand 1  - 2
very fine gravel 2  - 4 1

fine gravel 4  - 6 1
fine gravel 6  - 8 2

medium gravel 8  - 11 2
medium gravel 11  - 16
coarse gravel 16  - 22 1
coarse gravel 22  - 32 2

very coarse gravel 32  - 45 3
very coarse gravel 45  - 64 2

small cobble 64  - 90 1
medium cobble 90  - 128 2

large cobble 128  - 180 1
very large cobble 180  - 256 1

small boulder 256  - 362
small boulder 362  - 512

medium boulder 512  - 1024
large boulder 1024  - 2048

very large boulder 2048  - 4096
total particle count: 29 6-8

Type
bedrock --------------------- 3 D16 0.062 mean 2.1 silt/clay 22% bedrock 9%

clay hardpan --------------------- D35 2.2 dispersion 74.3 sand 9%
detritus/wood --------------------- D50 8.7 skewness -0.35 gravel 44%

artificial --------------------- D65 31 cobble 16%
total count: 32 D84 72 boulder 0%

D95 150
Note:

Run
Material Size Range (mm) Count

silt/clay 0    - 0.062 3 n
very fine sand 0.062  - 0.125 1 h

fine sand 0.125  - 0.25 3
medium sand 0.25  - 0.5 1
coarse sand 0.5  - 1

very coarse sand 1  - 2
very fine gravel 2  - 4

fine gravel 4  - 6
fine gravel 6  - 8 1

medium gravel 8  - 11 6
medium gravel 11  - 16 6
coarse gravel 16  - 22 2
coarse gravel 22  - 32 4

very coarse gravel 32  - 45 2
very coarse gravel 45  - 64 2

small cobble 64  - 90 1
medium cobble 90  - 128 1

large cobble 128  - 180 3
very large cobble 180  - 256

small boulder 256  - 362
small boulder 362  - 512

medium boulder 512  - 1024
large boulder 1024  - 2048

very large boulder 2048  - 4096
total particle count: 36 6-8

Type
bedrock --------------------- D16 0.19 mean 3.3 silt/clay 8%

clay hardpan --------------------- D35 9.7 dispersion 36.4 sand 14%
detritus/wood --------------------- D50 13 skewness -0.38 gravel 64%

artificial --------------------- D65 23 cobble 14%
total count: 36 D84 56 boulder 0%

D95 150
Note:

Size (mm) Size Distribution

Size (mm) Size Distribution

Pool Back Creek - Lower Reach
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3) Bulk Sample Sieve Analysis
Two samples may be entered below. Select sample type for each.

.
Bac.

Sieve & 4
Sieve Sieve Sample 4
Size Weight Weight Po .
(mm) (g) (g) (g) Bed .

2 679 714 35 3% --- --- Ch .
4 737 860 123 12% 3% 3%
8 734 1088 354 33% 12% 15%

16 806 1124 318 30% 33% 48% d 1 .
31.5 816 1050 234 22% 30% 78% ## .
63 0 0 0 0% 22% 100% ## .

0 0% 0% 100% ## .
0 0% 0% 100% ##
0 0% 0% 100% ##
0 0% 0% 100% ##
0 0% 0% 100% .
0 0% 0% 100% 0
0 0% 0% 100% 17
0 0% 0% 100% 17
0 0% 0% 100% 1
0 0% 0% 100% 1
0 0% 0% 100% 0

total wt retained in sieves: 1064 0
38 D16 8.2 D65 23 sand 100%

Note: 38 D35 12 D84 38
1 D50 17 D95 54
1
0

.
Bac.

Sieve & 4
Sieve Sieve Sample 4
Size Weight Weight Po .
(mm) (g) (g) (g) Bed .

2 674 689 15 3% --- --- Ch .
4 731 786 55 9% 3% 3%
8 735 886 151 25% 9% 12%

16 809 1025 216 36% 25% 37% d 1 .
31.5 812 974 162 27% 36% 73% ## .
63 0 0 0 0% 27% 100% ## .

0 0% 0% 100% ## .
0 0% 0% 100% ##
0 0% 0% 100% ##
0 0% 0% 100% ##
0 0% 0% 100% .
0 0% 0% 100% 0
0 0% 0% 100% 20
0 0% 0% 100% 20
0 0% 0% 100% 1
0 0% 0% 100% 1
0 0% 0% 100% 0

total: 599 0
42 D16 9 D65 27

Note: 42 D35 15 D84 42
1 D50 20 D95 55
1
0

Size (mm)

Sieve

Riffle #1 Bed Surface /  2 largest particle middle axis lengths = 46 & 36 m

Riffle #1 Bed-Sub   /  2 largest particle middle axis lengths = 38 & 35 mm

Passing
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3) Bulk Sample Sieve Analysis
Two samples may be entered below. Select sample type for each.

.
Bac.

Sieve & 4
Sieve Sieve Sample 4
Size Weight Weight Po .
(mm) (g) (g) (g) Bed .

2 680 705 25 5% --- --- Ch .
4 739 823 84 15% 5% 5%
8 741 1026 285 53% 15% 20%

16 812 960 148 27% 53% 73% d 1 .
31.5 0 0 0 0% 27% 100% ## .
63 0 0 0 0% 0% 100% ## .

0 0% 0% 100% ## .
0 0% 0% 100% ##
0 0% 0% 100% ##
0 0% 0% 100% ##
0 0% 0% 100% .
0 0% 0% 100% 0
0 0% 0% 100% 12
0 0% 0% 100% 12
0 0% 0% 100% 1
0 0% 0% 100% 1
0 0% 0% 100% 0

total wt retained in sieves: 542 0
21 D16 6.7 D65 14 sand 100%

Note: 21 D35 9.7 D84 21
1 D50 12 D95 28
1
0

.
Bac.

Sieve & 4
Sieve Sieve Sample 4
Size Weight Weight Po .
(mm) (g) (g) (g) Bed .

2 677 871 194 15% --- --- Ch .
4 736 1101 365 29% 15% 15%
8 732 1311 579 45% 29% 44%

16 814 956 142 11% 45% 89% d 1 .
31.5 0 0 0 0% 11% 100% ## .
63 0 0 0 0% 0% 100% ## .

0 0% 0% 100% ## .
0 0% 0% 100% ##
0 0% 0% 100% ##
0 0% 0% 100% ##
0 0% 0% 100% .
0 0% 0% 100% 0
0 0% 0% 100% 9
0 0% 0% 100% 9
0 0% 0% 100% 1
0 0% 0% 100% 1
0 0% 0% 100% 0

total: 1280 0
15 D16 4.1 D65 11

Note: 15 D35 6.5 D84 15
1 D50 8.8 D95 23
1
0

Retained Passing
on Sieve

Size (mm)

Passing
on Sieve Sieve
Retained

Bar - Surface /  2 largest particle middle axis lengths = 30 & 25 mm

Sieve

Bar - Sub /  2 largest particle middle axis lengths = 32 & 25 mm

Size (mm)
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Summary

Stream: Upper UT to Back Creek Pattern
Watershed: --- typical min max

Location: meander length (ft) --- --- ---
belt width (ft) --- --- ---
amplitude (ft) --- --- ---

Latitude: --- radius (ft) 12.0 9.0 43.0
Longitude: --- arc angle (degrees) --- --- ---

State: NC stream length (ft) ---
County: Randolph valley length (ft) ---

Date: Sinuosity ---
Observers: Meander Length Ratio --- --- ---

Meander Width Ratio --- --- ---
Radius Ratio 2.4 1.8 8.6

Profile
Channel type: --- typical min max

Drainage area (sq.mi.): 0.05 pool-pool spacing (ft) 25.7 9.3 44.5
notes: riffle length (ft) 9.9 0.2 18.4

pool length (ft) 9.1 4.1 22.5
run length (ft) 5.2 0.7 10.3

glide length (ft) 4.7 2.6 7.3
channel slope (%) 1.1

riffle slope (%) 31 200
Dimension ankfull channel pool slope (%) 3

typical min max run slope (%) 6 40
floodplain: width flood prone area (ft) 5.8 4.7 7.0 glide slope (%) 0.23

low bank height (ft) 2.1 1.8 2.3 measured valley slope (%) ---
riffle-run: x-area bankfull  (sq.ft.) 3.1 2.6 3.1 valley slope from sinuosity (%) ---

width bankfull (ft) 5.0 3.4 5.0 Riffle Length Ratio 2 3.7
mean depth (ft) 0.62 0.6 0.9 Pool Length Ratio 1.8 0.8 4.5

max depth (ft) 0.8 0.8 1.0 Run Length Ratio 1 0.1 2.1
hydraulic radius (ft) 0.6 Glide Length Ratio 0.9 0.5 1.5

pool: x-area pool (sq.ft.) 4.1 2.8 4.1 Riffle Slope Ratio 28.2 181.8
width pool (ft) 4.4 3.4 6.6 Pool Slope Ratio 2.7

max depth pool (ft) 1.4 1.1 1.4 Run Slope Ratio 5.5 36.4
hydraulic radius (ft) 0.6 Glide Slope Ratio 0.2

dimensionless ratios: typical min max Pool Spacing Ratio 5.1 1.9 8.9
width depth ratio 8.1 3.7 8.2 Channel Materials Riffle BkF

entrenchment ratio 1.2 0.9 1.4 Surface Channel
riffle max depth ratio 1.3 1.2 1.7 D16 (mm) 8 --- --- 0.76

bank height ratio 2.6 2.2 2.9 D35 (mm) 9.5 --- --- 6.1
pool area ratio 1.3 0.9 1.3 D50 (mm) 11 --- --- 9.3

pool width ratio 0.9 0.7 1.3 D65 (mm) 14 --- --- 12
pool max depth ratio 2.3 1.8 2.2 D84 (mm) 20 --- --- 19

hydraulics: typical min max D95 (mm) 37 --- --- 29
discharge rate (cfs) 8.5 6.9 9.1 mean (mm) 12.6 3.8

channel slope (%) 1.1 dispersion 1.6 7.1
riffle-run min max pool skewness 0.1 -0.3

velocity (ft/s) 2.7 2.7 3.0 2.1 Shape Factor ---
Froude number 0.64 0.65 0.67 0.23 % Silt/Clay --- --- 6%

shear stress  (lbs/sq.ft.) 0.388 0.362 0.423 0.394 % Sand 3% --- --- 17%
shear velocity (ft/s) 0.447 0.432 0.467 0.451 % Gravel 94% --- --- 75%
stream power (lb/s) 5.8 4.7 6.3 % Cobble 3% --- --- 1%

unit stream power  (lb/ft/s) 1.167 1.166 1.873 % Boulder --- ---
relative roughness 17.2 --- --- % Bedrock --- 1%
friction factor u/u* 6.1 8.4 8.9 % Clay Hardpan ---

threshold grain size (t*=0.06) (mm) 17.8 17.8 20.8 % Detritus/Wood ---
Shield's parameter 0.104 % Artificial ---

Largest Mobile (mm) ---

Heath Dairy Road

February 17, 2006
SGG, AJW, EA, BAM, AMH

---



Cross Section  R1

Bankfull Dimensions Flood Dimensions Materials
2.6 x-section area (ft.sq.) 4.7 W flood prone area (ft) 11 D50 Riffle (mm)
4.0 width (ft) 1.2 entrenchment ratio 20 D84 Riffle (mm)
0.6 mean depth (ft) 2.3 low bank height (ft) 18 threshold grain size (mm):
0.8 max depth (ft)  3.1 low bank height ratio
4.9 wetted parimeter (ft)
0.5 hyd radi (ft)
6.4 width-depth ratio

Bankfull Flow Flow Resistance Forces & Power
2.7 velocity (ft/s) 0.038 Manning's roughness 1.1 channel slope (%)
6.9 discharge rate (cfs) 0.21 D'Arcy-Weisbach fric. 0.36 shear stress (lb/sq.ft.)
0.65 Froude number 8.4 resistance factor u/u* 0.43 shear velocity (ft/s)

9.7 relative roughness 1.17 unit strm power (lb/ft/s)

0 + 4     Upper UT to Back Creek,  Riffle

622.5
623

623.5
624

624.5
625

625.5
626

626.5
627

0 5 10 15 20 25 30 35 40 45 50

Width 

E
le

va
tio

n



Cross Section  P1

Bankfull Dimensions Flood Dimensions Materials
4.1 x-section area (ft.sq.) 24.0 W flood prone area (ft) 11 D50 Riffle (mm)
4.4 width (ft) 5.5 entrenchment ratio 20 D84 Riffle (mm)
0.9 mean depth (ft) 2.5 low bank height (ft) 24 threshold grain size (mm):
1.4 max depth (ft)  1.8 low bank height ratio
5.8 wetted parimeter (ft)
0.7 hyd radi (ft)
4.7 width-depth ratio

Bankfull Flow Flow Resistance Forces & Power
3.3 velocity (ft/s) 0.038 Manning's roughness 1.1 channel slope (%)
13.6 discharge rate (cfs) 0.19 D'Arcy-Weisbach fric. 0.49 shear stress (lb/sq.ft.)
0.69 Froude number 9.4 resistance factor u/u* 0.50 shear velocity (ft/s)

14.4 relative roughness 2.1 unit strm power (lb/ft/s)

0 + 48.5     Upper UT to Back Creek,  Pool
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Cross Section  P2

Bankfull Dimensions Flood Dimensions Materials
3.5 x-section area (ft.sq.) 12.0 W flood prone area (ft) 11 D50 Riffle (mm)
6.6 width (ft) 1.8 entrenchment ratio 20 D84 Riffle (mm)
0.5 mean depth (ft) 1.8 low bank height (ft) 15 threshold grain size (mm):
1.1 max depth (ft)  1.6 low bank height ratio
7.9 wetted parimeter (ft)
0.4 hyd radi (ft)
12.4 width-depth ratio

Bankfull Flow Flow Resistance Forces & Power
2.4 velocity (ft/s) 0.038 Manning's roughness 1.1 channel slope (%)
8.3 discharge rate (cfs) 0.22 D'Arcy-Weisbach fric. 0.30 shear stress (lb/sq.ft.)
0.63 Froude number 8.4 resistance factor u/u* 0.40 shear velocity (ft/s)

8.1 relative roughness 0.87 unit strm power (lb/ft/s)

0 + 60.5     Upper UT to Back Creek,  Pool
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Cross Section  R2

Bankfull Dimensions Flood Dimensions Materials
3.1 x-section area (ft.sq.) 5.6 W flood prone area (ft) 11 D50 Riffle (mm)
3.4 width (ft) 1.7 entrenchment ratio 20 D84 Riffle (mm)
0.9 mean depth (ft) 2.1 low bank height (ft) 21 threshold grain size (mm):
1.0 max depth (ft)  2.1 low bank height ratio
5.0 wetted parimeter (ft)
0.6 hyd radi (ft)
3.7 width-depth ratio

Bankfull Flow Flow Resistance Forces & Power
3.0 velocity (ft/s) 0.038 Manning's roughness 1.1 channel slope (%)
9.1 discharge rate (cfs) 0.20 D'Arcy-Weisbach fric. 0.42 shear stress (lb/sq.ft.)
0.67 Froude number 8.9 resistance factor u/u* 0.47 shear velocity (ft/s)

14.0 relative roughness 1.87 unit strm power (lb/ft/s)

1 + 15.9     Upper UT to Back Creek,  Riffle
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Cross Section  R3

Bankfull Dimensions Flood Dimensions Materials
3.1 x-section area (ft.sq.) 7.0 W flood prone area (ft) 11 D50 Riffle (mm)
5.0 width (ft) 1.4 entrenchment ratio 20 D84 Riffle (mm)
0.6 mean depth (ft) 1.8 low bank height (ft) 19 threshold grain size (mm):
0.8 max depth (ft)  2.3 low bank height ratio
5.6 wetted parimeter (ft)
0.6 hyd radi (ft)
8.2 width-depth ratio

Bankfull Flow Flow Resistance Forces & Power
2.8 velocity (ft/s) 0.038 Manning's roughness 1.1 channel slope (%)
8.5 discharge rate (cfs) 0.20 D'Arcy-Weisbach fric. 0.38 shear stress (lb/sq.ft.)
0.66 Froude number 8.5 resistance factor u/u* 0.44 shear velocity (ft/s)

9.4 relative roughness 1.17 unit strm power (lb/ft/s)

1 + 64.5     Upper UT to Back Creek,  Riffle
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Cross Section  P3

Bankfull Dimensions Flood Dimensions Materials
2.8 x-section area (ft.sq.) 4.4 W flood prone area (ft) 11 D50 Riffle (mm)
3.4 width (ft) 1.3 entrenchment ratio 20 D84 Riffle (mm)
0.8 mean depth (ft) 2.0 low bank height (ft) 19 threshold grain size (mm):
1.1 max depth (ft)  1.8 low bank height ratio
4.9 wetted parimeter (ft)
0.6 hyd radi (ft)
4.3 width-depth ratio

Bankfull Flow Flow Resistance Forces & Power
2.8 velocity (ft/s) 0.038 Manning's roughness 1.1 channel slope (%)
7.8 discharge rate (cfs) 0.20 D'Arcy-Weisbach fric. 0.39 shear stress (lb/sq.ft.)
0.66 Froude number 8.8 resistance factor u/u* 0.45 shear velocity (ft/s)

12.3 relative roughness 1.55 unit strm power (lb/ft/s)

1 + 80     Upper UT to Back Creek,  Pool
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Longitudinal Slope Profile p

pool-pool spacing (ft) p-p ratio
reach 1.1 --- 197.5 (39.5 channel widths) --- --- ---

riffle 31   (0 - 200) 28.2   (0 - 181.8) 9.9   (0.2 - 18.4) 2   (0 - 3.7) --- ---
pool 0   (0 - 3) 0   (0 - 2.7) 9.1   (4.1 - 22.5) 1.8   (0.8 - 4.5) 25.7   (9.3 - 44.5) 5.1   (1.9 - 8.9)
run 6   (0 - 40) 5.5   (0 - 36.4) 5.2   (0.7 - 10.3) 1   (0.1 - 2.1) --- ---

glide 0   (0 - 0.23) 0   (0 - 0.2) 4.7   (2.6 - 7.3) 0.9   (0.5 - 1.5) --- ---

slope (%) slope ratio length (ft) length ratio

Upper UT to Back Creek

4.2 48.5 61.0 115.1 164.0 180.0618
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2) Weighted Pebble Count

Feature Percent of Reach
Riffle 36 % Run 20 %

Pool 34 % Glide %

Material Size Range (mm) weighted
silt/clay 0    - 0.062 5.1

very fine sand 0.062  - 0.125 0.8
fine sand 0.125  - 0.25 1.4 6%

medium sand 0.25  - 0.5 3.8 s 1%
coarse sand 0.5  - 1 5.3 k 2%

very coarse sand 1  - 2 3.8 4%
very fine gravel 2  - 4 5.3 6%

fine gravel 4  - 6 5.6 e 4%
fine gravel 6  - 8 5.3 k 6%

medium gravel 8  - 11 18.0 4 6%
medium gravel 11  - 16 15.5 6%
coarse gravel 16  - 22 11.4 20%
coarse gravel 22  - 32 5.5 17%

very coarse gravel 32  - 45 1.2 13%
very coarse gravel 45  - 64 0.6 6%

small cobble 64  - 90 1.2 1%
medium cobble 90  - 128 0.0 1%

large cobble 128  - 180 0.0 1%
very large cobble 180  - 256 0.0 0%

small boulder 256  - 362 0.0 0%
small boulder 362  - 512 0.0 0%

medium boulder 512  - 1024 0.0 0%
large boulder 1024  - 2048 0.0 0%

very large boulder 2048  - 4096 0.0 0%
total particle weighted count: 90 6-8 0%

Type
bedrock --------------------- 1.2 D16 0.76 mean 3.8 silt/clay 6% bedrock 1%

clay hardpan --------------------- 0.0 D35 6.1 dispersion 7.1 sand 17%
detritus/wood --------------------- 0.0 D50 9.3 skewness -0.33 gravel 75%

artificial --------------------- 0.0 D65 12 cobble 1%
total weighted count: 91.2 D84 19 boulder 0%

D95 29
Note:

Riffle
Material Size Range (mm) Count

silt/clay 0    - 0.062 e
very fine sand 0.062  - 0.125 k

fine sand 0.125  - 0.25
medium sand 0.25  - 0.5
coarse sand 0.5  - 1 1

very coarse sand 1  - 2
very fine gravel 2  - 4 1

fine gravel 4  - 6 1
fine gravel 6  - 8 2

medium gravel 8  - 11 11
medium gravel 11  - 16 7
coarse gravel 16  - 22 4
coarse gravel 22  - 32 2

very coarse gravel 32  - 45 1
very coarse gravel 45  - 64

small cobble 64  - 90 1
medium cobble 90  - 128

large cobble 128  - 180
very large cobble 180  - 256

small boulder 256  - 362
small boulder 362  - 512

medium boulder 512  - 1024
large boulder 1024  - 2048

very large boulder 2048  - 4096
total particle count: 31 6-8

Type
bedrock --------------------- D16 8 mean 12.6 silt/clay 0%

clay hardpan --------------------- D35 9.5 dispersion 1.6 sand 3%
detritus/wood --------------------- D50 11 skewness 0.10 gravel 94%

artificial --------------------- D65 14 cobble 3%
total count: 31 D84 20 boulder 0%

D95 37
Note:

Weighted pebble count by bed features

Size (mm) Size Distribution

Size (mm) Size Distribution

Weighted pebble count by bed features Upper UT to Back Creek

silt/clay sand gravel cobble boulder

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

0.01 0.1 1 10 100 1000 10000
particle size (mm)

pe
rc

en
t f

in
er

 th
an

0%

5%

10%

15%

20%

25%

w
eighted percent of particles in

range

weighted percent Riffle Pool Run Glide # of particles

36% riffle    34% pool    20% run    

Riffle Upper UT to Back Creek

silt/clay sand gravel cobble boulder

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

0.01 0.1 1 10 100 1000 10000
particle size (mm)

pe
rc

en
t f

in
er

 th
an

0

2

4

6

8

10

12

num
ber of particles

cumulative % # of particles

Riffle, Pool, Run, Glide



Pool
Material Size Range (mm) Count

silt/clay 0    - 0.062 3 l
very fine sand 0.062  - 0.125 k

fine sand 0.125  - 0.25 1
medium sand 0.25  - 0.5 5
coarse sand 0.5  - 1 7

very coarse sand 1  - 2 5
very fine gravel 2  - 4 7

fine gravel 4  - 6 6
fine gravel 6  - 8 5

medium gravel 8  - 11 6
medium gravel 11  - 16 4
coarse gravel 16  - 22 3
coarse gravel 22  - 32 4

very coarse gravel 32  - 45
very coarse gravel 45  - 64 1

small cobble 64  - 90
medium cobble 90  - 128

large cobble 128  - 180
very large cobble 180  - 256

small boulder 256  - 362
small boulder 362  - 512

medium boulder 512  - 1024
large boulder 1024  - 2048

very large boulder 2048  - 4096
total particle count: 57 6-8

Type
bedrock --------------------- 2 D16 0.51 mean 2.7 silt/clay 5% bedrock 3%

clay hardpan --------------------- D35 1.7 dispersion 5.7 sand 31%
detritus/wood --------------------- D50 4.1 skewness -0.16 gravel 61%

artificial --------------------- D65 7.2 cobble 0%
total count: 59 D84 14 boulder 0%

D95 27
Note:

Run
Material Size Range (mm) Count

silt/clay 0    - 0.062 4 n
very fine sand 0.062  - 0.125 1 k

fine sand 0.125  - 0.25 1
medium sand 0.25  - 0.5 1
coarse sand 0.5  - 1

very coarse sand 1  - 2 1
very fine gravel 2  - 4

fine gravel 4  - 6 1
fine gravel 6  - 8

medium gravel 8  - 11 2
medium gravel 11  - 16 6
coarse gravel 16  - 22 6
coarse gravel 22  - 32 1

very coarse gravel 32  - 45
very coarse gravel 45  - 64

small cobble 64  - 90
medium cobble 90  - 128

large cobble 128  - 180
very large cobble 180  - 256

small boulder 256  - 362
small boulder 362  - 512

medium boulder 512  - 1024
large boulder 1024  - 2048

very large boulder 2048  - 4096
total particle count: 24 6-8

Type
bedrock --------------------- D16 0.062 mean 1.1 silt/clay 17%

clay hardpan --------------------- D35 4.7 dispersion 97.6 sand 17%
detritus/wood --------------------- D50 12 skewness -0.66 gravel 67%

artificial --------------------- D65 15 cobble 0%
total count: 24 D84 19 boulder 0%

D95 22
Note:

Size (mm) Size Distribution

Size (mm) Size Distribution

Pool Upper UT to Back Creek
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3) Bulk Sample Sieve Analysis
Two samples may be entered below. Select sample type for each.

.
Up .

Sieve & 4
Sieve Sieve Sample 4
Size Weight Weight Po .
(mm) (g) (g) (g) Bed .

2 684 708 24 12% --- --- Ch .
4 749 790 41 21% 12% 12%
8 741 814 73 37% 21% 33%

16 813 874 61 31% 37% 69% d 1 .
31.5 0 0 0 0% 31% 100% ## .
63 0 0 0 0% 0% 100% ## .

0 0% 0% 100% ## .
0 0% 0% 100% ##
0 0% 0% 100% ##
0 0% 0% 100% ##
0 0% 0% 100% .
0 0% 0% 100% 0
0 0% 0% 100% 11
0 0% 0% 100% 11
0 0% 0% 100% 1
0 0% 0% 100% 1
0 0% 0% 100% 0

total wt retained in sieves: 199 0
22 D16 4.6 D65 15 sand 100%

Note: 22 D35 8.4 D84 22
1 D50 11 D95 28
1
0

.
Up .

Sieve & 4
Sieve Sieve Sample 4
Size Weight Weight Po .
(mm) (g) (g) (g) Bed .

2 685 1155 470 33% --- --- Ch .
4 732 1179 447 31% 33% 33%
8 736 1048 312 22% 31% 64%

16 813 1028 215 15% 22% 85% d 1 .
31.5 0 0 0 0% 15% 100% ## .
63 0 0 0 0% 0% 100% ## .

0 0% 0% 100% ## .
0 0% 0% 100% ##
0 0% 0% 100% ##
0 0% 0% 100% ##
0 0% 0% 100% .
0 0% 0% 100% 0
0 0% 0% 100% 6
0 0% 0% 100% 6
0 0% 0% 100% 1
0 0% 0% 100% 1
0 0% 0% 100% 0

total: 1444 0
15 D16 --- D65 8.4

Note: 15 D35 4.2 D84 15
1 D50 5.9 D95 25
1
0

Retained Passing
on Sieve

Size (mm)
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APPENDIX C 
 

Site USACE Routine Wetland Determination Data Forms 

 



DATA FORM 
ROUTINE WETLAND DETERMINATION 
(1987 COE Wetlands Delineation Manual) 

 
 
Project/Site: 

 
Heath Dairy  

 
Date: 

 
4/21/09 

Applicant/Owner: EEP County: Randolph 
Investigator: ASM/JSD State: NC 
    
Do Normal Circumstances exist on the site? Yes x No   Community ID:  
Is the site significantly disturbed (A typical Situation)? Yes  No x  Transect ID:  
Is the area a potential Problem Area? Yes  No x  Plot ID: Ref. 

Wetland 
   (If needed, explain on reverse)        
 
VEGETATION 
 Dominant Plant Species  Stratum  Indicator  Dominant Plant Species  Stratum  Indicator 
1. Chinese privet (Ligustrum 

sinense) 
 Shrub  FAC  9.      

2. Jewelweed (Impatiens capensis)  Herb  FACW 10.      
3. Stalkgrain sedge (Carex stipata)  Herb  OBL 11.      
4. Japanese stiltgrass 

(Microstegium vimineum) 
 Herb  FAC+ 12.      

5. Black willow (Salix nigra)  Tree  OBL 13.      
6. Wild rose (Rosa multiflora)  Shrub  UPL 14.      
7. Hazel alder (Alnus serrulata)  Shrub  FACW+ 15.      
8.      16.      
            
 
Percent of Dominant Species that are OBL, FACW or FAC           6/7 = 85% 
 (excluding FAC-)                                                                                  
  
Remarks:  Hydrophytic vegetative community - herbs dominated by stalkgrain sedge (Carex stipata).   
Fire azalea (Rhododendron calendulaceum) located along edge of upslope.  Shrubs dominated by Chinese privet (Ligustrum 
sinense) 
 
HYDROLOGY 
 Recorded Data (Describe in Remarks):  Wetland Hydrology Indications: 
   Stream, Lake, or Tide Gauge     Primary Indicators: 
   Aerial Photographs   x Inundated 
   Other   x Saturated In Upper 12 Inches  

x No Recorded Data Available   
        Water Marks  
Field Observations:     Drift Lines 
      Depth of Surface Water:     1-2 (in.)     Sediment Deposits 
      Depth of Free Water in Pit:  (in.)   x  Drainage Patterns in Wetlands 
      Depth to Saturated Soil:  (in.)        
        Secondary Indicators (2 or more required): 
     Oxidized Root Channels in Upper 12 Inches 
     Water-Stained Leaves 
     Local Soil Survey Data 
     FAC Neutral Test 
     Other (Explain in Remarks) 
    
 
Remarks:  Entire area is saturated, connects Wetlands A and B, surrounded by scrub/shrub, forested area with some mature trees surrounding 
wetland area 



         
Plot ID: Ref. Wetland (Cont’d) 

SOILS 
 
 
Map Unit Name 
(Series and Phase): 

 
BtC2, Badin-Tarrus Complex, 8-15% Slope 

 
Drainage Class: Well 
drained 
   

 
 

   

 
Taxonomy (Subgroup): 

 
Fine, mixed, semiactive, thermic Typic 
Hapludults 

Field Observations 
Confirm Mapped 
Type? 

 
Yes 

 
x 

 
No 

 
 

       
Profile Description 
 
Depth 
(inches) 

  
Horizon 

 Matrix Color 
(Munsell  Moist) 

 Mottle Colors 
(Munsell 
Moist) 

 Mottle 
Abundance/Contrast 

 Texture, Concretions, 
Structure, etc. 

           
0-10”         A      10 YR 5/1    10 YR 4/6  Strong Mottling  Grey silty loam, saturated 
           
           
           
           
           
           
           
           
           
           
           
           
           
 
Hydric Soil Indicators:   
 
  Histosoil  Concretions 
  Histic Epipedon  High Organic Content in Surface Layer in Sandy Soils 
  Sulfide Odor  Organic Streaking in Sandy Soils 
  Aquic Moisture Regime  Listed on Local Hydric Soils List 
     Reducing Conditions  Listed on National Hydric Soils List 
    x Gleyed or Low-Chroma Colors  Other (Explain in Remarks) 
     
 
Remarks:  Hydric soils 
 
WETLAND DETERMINATION 
 
Hydrophytic Vegetation Present? 

 
Yes 

 
x 

 
No 

 
 

       

Wetland Hydrology Present? Yes x No         
Hydric Soils Present? Yes x No   Is this Sampling Point Within a Wetland? Yes x No   
            
 
Remarks:  Reference wetland connects wetlands A&B, but is outside Heath Dairy property boundary.  Entire wetland (A, B, 
Reference) is high quality jurisdictional wetland area straddling the Heath Dairy boundary (fencing) and includes emergent and 
drainage flowing into Back Creek as well as scrub/shrub and forested wetlands.   
 



DATA FORM 
ROUTINE WETLAND DETERMINATION 
(1987 COE Wetlands Delineation Manual) 

 
 
Project/Site: 

 
Heath Dairy  

 
Date: 

 
4/20/09 

Applicant/Owner: EEP County: Randolph 
Investigator: ASM/JSD State: NC 
    
Do Normal Circumstances exist on the site? Yes x No   Community ID:  
Is the site significantly disturbed (A typical Situation)? Yes  No x  Transect ID: Lower 
Is the area a potential Problem Area? Yes  No x  Plot ID: Wet A-In 

(Lower) 
   (If needed, explain on reverse)        
 
VEGETATION 
 Dominant Plant Species  Stratum  Indicator  Dominant Plant Species  Stratum  Indicator 
1. Soft rush (Juncus effusus)  Herb  FACW+  9.      
2. Hairy buttercup (Ranunculus 

sardous) 
 Herb  FAC+ 10.      

3. Lurid sedge (Carex lurida)  Herb  OBL 11.      
4.      12.      
5.      13.      
6.      14.      
7.      15.      
8.      16.      
            
 
Percent of Dominant Species that are OBL, FACW or FAC           3/3 = 100%   
 (excluding FAC-)                                                                                  
  
Remarks: Flowing drainage out of Wet A – clear demarcation between pasture and drainage 
 
HYDROLOGY 
 Recorded Data (Describe in Remarks):  Wetland Hydrology Indications: 
   Stream, Lake, or Tide Gauge     Primary Indicators: 
   Aerial Photographs   x Inundated 
   Other    Saturated In Upper 12 Inches  

 No Recorded Data Available   
        Water Marks  
Field Observations:     Drift Lines 
      Depth of Surface Water:        2-4 (in.)     Sediment Deposits 
      Depth of Free Water in Pit:  (in.)   x  Drainage Patterns in Wetlands 
      Depth to Saturated Soil:  (in.)        
        Secondary Indicators (2 or more required): 
     Oxidized Root Channels in Upper 12 Inches 
     Water-Stained Leaves 
     Local Soil Survey Data 
     FAC Neutral Test 
     Other (Explain in Remarks) 
    
 
Remarks: Invertebrate water species were observed within wetland:  Tadpoles, green frogs, water striders 
         
 

 
 



 
Plot ID:Wet A-In (Lower)  
(Cont’d) 

SOILS 
 
 
Map Unit Name 
(Series and Phase): 

 
DoB – Dogue Sandy Loam, 2-6% Slope 

 
Drainage Class: 
Moderately well drained 
   

 
 

   

 
Taxonomy (Subgroup): 

 
Fine, mixed, semiactive, thermic Aquic 
Hapludults 

Field Observations 
Confirm Mapped 
Type? 

 
Yes 

 
x 

 
No 

 
 

       
Profile Description 
 
Depth 
(inches) 

  
Horizon 

 Matrix Color 
(Munsell  Moist) 

 Mottle Colors 
(Munsell 
Moist) 

 Mottle 
Abundance/Contrast 

 Texture, Concretions, 
Structure, etc. 

           
0-12”         A       10 YR 4/1     No Mottling  Dark gray sediment, saturated 
           
           
           
           
           
           
           
           
           
           
           
           
           
 
Hydric Soil Indicators:   
 
  Histosoil  Concretions 
  Histic Epipedon  High Organic Content in Surface Layer in Sandy Soils 
  Sulfide Odor  Organic Streaking in Sandy Soils 
  Aquic Moisture Regime  Listed on Local Hydric Soils List 
     Reducing Conditions  Listed on National Hydric Soils List 
    x Gleyed or Low-Chroma Colors  Other (Explain in Remarks) 
     
 
Remarks:  Hydric soil  
 
WETLAND DETERMINATION 
 
Hydrophytic Vegetation Present? 

 
Yes 

 
x 

 
No 

 
 

       

Wetland Hydrology Present? Yes x No         
Hydric Soils Present? Yes x No   Is this Sampling Point Within a Wetland? Yes x No   
            
 
Remarks:  Flowing drainage downstream end of Wetland A.  Clearly a jurisdictional wetland transitioning from palustrine to 
riverine – continuing downstream narrowing to an intermittent stream adjoining Back Creek just upstream of concrete dam at Heath 
Dairy Road.   
 



DATA FORM 
ROUTINE WETLAND DETERMINATION 
(1987 COE Wetlands Delineation Manual) 

 
 
Project/Site: 

 
Heath Dairy  

 
Date: 

 
4/20/09 

Applicant/Owner: EEP County: Randolph 
Investigator: ASM/JSD State: NC 
    
Do Normal Circumstances exist on the site? Yes x No   Community ID:  
Is the site significantly disturbed (A typical Situation)? Yes  No x  Transect ID: Upper 
Is the area a potential Problem Area? Yes  No x  Plot ID: Wet A-In 

Upper 
   (If needed, explain on reverse)        
 
VEGETATION 
 Dominant Plant Species  Stratum  Indicator  Dominant Plant Species  Stratum  Indicator 
1. Hazel alder (Alnus serrulata)  Shrub  FACW+  9.      
2. Watercress (Nasturtium 

officinale) 
 Herb  OBL 10.      

3. Jewelweed (Impatiens capensis)  Herb  FACW 11.      
4. Stalk sedge (Carex stipata)  Herb  OBL 12.      
5. Chinese privet (Ligustrum 

sinese) 
 Shrub  FAC 13.      

6.      14.      
7.      15.      
8.      16.      
            
 
Percent of Dominant Species that are OBL, FACW or FAC           5/5 = 100%   
 (excluding FAC-)                                                                                  
  
Remarks: Clearly a scrub/schrub hydrophytic vegetative community, large amounts of stalk sedge (Carex stipata).  Wetland A 
continues off the Heath Dairy site (across barb wire fence) and connects with Wetland B.  
 
HYDROLOGY 
 Recorded Data (Describe in Remarks):  Wetland Hydrology Indications: 
   Stream, Lake, or Tide Gauge     Primary Indicators: 
   Aerial Photographs   x Inundated 
   Other    Saturated In Upper 12 Inches  

 No Recorded Data Available   
        Water Marks  
Field Observations:     Drift Lines 
      Depth of Surface Water:        0-1 (in.)     Sediment Deposits 
      Depth of Free Water in Pit:  (in.)     Drainage Patterns in Wetlands 
      Depth to Saturated Soil:  (in.)        
        Secondary Indicators (2 or more required): 
  x   Oxidized Root Channels in Upper 12 Inches 
     Water-Stained Leaves 
     Local Soil Survey Data 
     FAC Neutral Test 
     Other (Explain in Remarks) 
    
 
Remarks: Standing water at ground level across majority of Wetland area.  Southern border of Wetland A is a steep forested slope.   
         
 



 
Plot ID:Wet A-In (Upper)   
(Cont’d) 

SOILS 
 
 
Map Unit Name 
(Series and Phase): 

 
BtC2, Badin-Tarrus Complex, 8-15% Slope 

 
Drainage Class: Well 
drained 
   

 
 

   

 
Taxonomy (Subgroup): 

 
Fine, mixed, semiactive, thermic Typic 
Hapludults 

Field Observations 
Confirm Mapped 
Type? 

 
Yes 

 
x 

 
No 

 
 

       
Profile Description 
 
Depth 
(inches) 

  
Horizon 

 Matrix Color 
(Munsell  Moist) 

 Mottle Colors 
(Munsell 
Moist) 

 Mottle 
Abundance/Contrast 

 Texture, Concretions, 
Structure, etc. 

           
0-10”         A       10 YR 4/3       10 YR 5/6   Strong Mottling  Dark gray silty loam, saturated with 

oxidized rhizospheres 
           
           
           
           
           
           
           
           
           
           
           
           
           
 
Hydric Soil Indicators:   
 
  Histosoil  Concretions 
  Histic Epipedon  High Organic Content in Surface Layer in Sandy Soils 
  Sulfide Odor  Organic Streaking in Sandy Soils 
  Aquic Moisture Regime  Listed on Local Hydric Soils List 
     Reducing Conditions  Listed on National Hydric Soils List 
    x Gleyed or Low-Chroma Colors  Other (Explain in Remarks) 
     
 
Remarks:  Hydric soil,  marginal chroma but strong mottling.   
 
WETLAND DETERMINATION 
 
Hydrophytic Vegetation Present? 

 
Yes 

 
x 

 
No 

 
 

       

Wetland Hydrology Present? Yes x No         
Hydric Soils Present? Yes x No   Is this Sampling Point Within a Wetland? Yes x No   
            
 
Remarks:  Clearly a scrub/shrub (almost forested due to some mature trees) jurisdictional wetland receives stream flow from the 
south.  Standing water is common throughout Wetland A.  Vegetative community is clearly hydrophytic.  Wetland continues off-site 
(across a barb wire fence) off the Heath Dairy site and reconnects to Wetland B.   
 



DATA FORM 
ROUTINE WETLAND DETERMINATION 
(1987 COE Wetlands Delineation Manual) 

 
 
Project/Site: 

 
Heath Dairy  

 
Date: 

 
4/20/09 

Applicant/Owner: EEP County: Randolph 
Investigator: ASM/JSD State: NC 
    
Do Normal Circumstances exist on the site? Yes x No   Community ID:  
Is the site significantly disturbed (A typical Situation)? Yes  No x  Transect ID:  
Is the area a potential Problem Area? Yes  No x  Plot ID: Wet A-Out 

Lower 
   (If needed, explain on reverse)        
 
VEGETATION 
 Dominant Plant Species  Stratum  Indicator  Dominant Plant Species  Stratum  Indicator 
1. White clover (Trifolium repens)  Herb  FACU  9.      
2. Hairy buttercup (Ranunculus 

sardous) 
 Herb  FAC+ 10.      

3.      11.      
4.      12.      
5.      13.      
6.      14.      
7.      15.      
8.      16.      
            
 
Percent of Dominant Species that are OBL, FACW or FAC             1/2 = 50% 
 (excluding FAC-)                                                                                  
  
Remarks:  Pasture area downstream end of Wetland A (out of drainage) – small amounts of soft rush (Juncus effusus) 
 
HYDROLOGY 
 Recorded Data (Describe in Remarks):  Wetland Hydrology Indications: 
   Stream, Lake, or Tide Gauge     Primary Indicators: 
   Aerial Photographs    Inundated 
   Other   x Saturated In Upper 12 Inches  

 No Recorded Data Available   
        Water Marks  
Field Observations:     Drift Lines 
      Depth of Surface Water:         (in.)     Sediment Deposits 
      Depth of Free Water in Pit:  (in.)     Drainage Patterns in Wetlands 
      Depth to Saturated Soil: 0 (in.)        
        Secondary Indicators (2 or more required): 
     Oxidized Root Channels in Upper 12 Inches 
     Water-Stained Leaves 
     Local Soil Survey Data 
     FAC Neutral Test 
     Other (Explain in Remarks) 
    
 
Remarks:  Marginal – rainfall within 24 hrs 
         
 

 
 



 
Plot ID:Wet A-Out (Lower)  

(Cont’d) 
SOILS 
 
 
Map Unit Name 
(Series and Phase): 

 
DoB – Dogue Sandy Loam, 2-6% Slope 

 
Drainage Class: 
Moderately well drained 
   

 
 

   

 
Taxonomy (Subgroup): 

 
Fine, mixed, semiactive, thermic Aquic 
Hapludults 

Field Observations 
Confirm Mapped 
Type? 

 
Yes 

 
x 

 
No 

 
 

       
Profile Description 
 
Depth 
(inches) 

  
Horizon 

 Matrix Color 
(Munsell  Moist) 

 Mottle Colors 
(Munsell 
Moist) 

 Mottle 
Abundance/Contrast 

 Texture, Concretions, 
Structure, etc. 

           
0-10”          A        10 YR 5/6    No mottling  Yellowish brown silty loam 
           
           
           
           
           
           
           
           
           
           
           
           
           
 
Hydric Soil Indicators:   
 
  Histosoil  Concretions 
  Histic Epipedon  High Organic Content in Surface Layer in Sandy Soils 
  Sulfide Odor  Organic Streaking in Sandy Soils 
  Aquic Moisture Regime  Listed on Local Hydric Soils List 
     Reducing Conditions  Listed on National Hydric Soils List 
     Gleyed or Low-Chroma Colors  Other (Explain in Remarks) 
     
 
Remarks:  Not a hydric soil  
 
WETLAND DETERMINATION 
 
Hydrophytic Vegetation Present? 

 
Yes 

 
x 

 
No 

 
 

       

Wetland Hydrology Present? Yes x No         
Hydric Soils Present? Yes  No x  Is this Sampling Point Within a Wetland? Yes  No x  
            
 
Remarks:  Downstream area of Wetland A out of drainage – disturbed pasture.  Vegetation marginal, hydrology marginal due to 
significant rains within 48 hours, soils are not hydric.   
 



DATA FORM 
ROUTINE WETLAND DETERMINATION 
(1987 COE Wetlands Delineation Manual) 

 
 
Project/Site: 

 
Heath Dairy  

 
Date: 

 
4/20/09 

Applicant/Owner: EEP County: Randolph 
Investigator: ASM/JSD State: NC 
    
Do Normal Circumstances exist on the site? Yes x No   Community ID:  
Is the site significantly disturbed (A typical Situation)? Yes  No x  Transect ID:  
Is the area a potential Problem Area? Yes  No x  Plot ID: Wet A-Out 

Upper 
   (If needed, explain on reverse)        
 
VEGETATION 
 Dominant Plant Species  Stratum  Indicator  Dominant Plant Species  Stratum  Indicator 
1. Tulip poplar (Liriodendron 

tulipifera) 
 Tree  FAC  9.      

2. Blue beech (Carpinus 
caroliniana) 

 Tree  FAC 10.      

3.      11.      
4.      12.      
5.      13.      
6.      14.      
7.      15.      
8.      16.      
            
 
Percent of Dominant Species that are OBL, FACW or FAC             2/2 = 100% 
 (excluding FAC-)                                                                                  
  
Remarks:  Wetland A is bordered by steep forested slope to the south and east 
 
HYDROLOGY 
 Recorded Data (Describe in Remarks):  Wetland Hydrology Indications: 
   Stream, Lake, or Tide Gauge     Primary Indicators: 
   Aerial Photographs    Inundated 
   Other    Saturated In Upper 12 Inches  

 No Recorded Data Available   
        Water Marks  
Field Observations:     Drift Lines 
      Depth of Surface Water:        >12 (in.)     Sediment Deposits 
      Depth of Free Water in Pit:  (in.)     Drainage Patterns in Wetlands 
      Depth to Saturated Soil:  (in.)        
        Secondary Indicators (2 or more required): 
     Oxidized Root Channels in Upper 12 Inches 
     Water-Stained Leaves 
     Local Soil Survey Data 
     FAC Neutral Test 
     Other (Explain in Remarks) 
    
 
Remarks:  Transitions from hazel alder (Alnus serrulata) and awlfruit Sedge (Carex stipata) upslope to tulip poplars (Liriodendron tulipifera) and 
blue beech (Carpus caroliniana) community. 
         
 



 
Plot ID:Wet A-Out (Upper)  
(Cont’d) 

SOILS 
 
 
Map Unit Name 
(Series and Phase): 

 
BtC2, Badin-Tarrus Complex, 8-15% Slope 

 
Drainage Class: Well 
drained 
   

 
 

   

 
Taxonomy (Subgroup): 

 
Fine, mixed, semiactive, thermic Typic 
Hapludults 

Field Observations 
Confirm Mapped 
Type? 

 
Yes 

 
x 

 
No 

 
 

       
Profile Description 
 
Depth 
(inches) 

  
Horizon 

 Matrix Color 
(Munsell  Moist) 

 Mottle Colors 
(Munsell 
Moist) 

 Mottle 
Abundance/Contrast 

 Texture, Concretions, 
Structure, etc. 

           
0-10”          A         10 YR 5/6    No mottling  Yellowish brown silty loam, dry 
           
           
           
           
           
           
           
           
           
           
           
           
           
 
Hydric Soil Indicators:   
 
  Histosoil  Concretions 
  Histic Epipedon  High Organic Content in Surface Layer in Sandy Soils 
  Sulfide Odor  Organic Streaking in Sandy Soils 
  Aquic Moisture Regime  Listed on Local Hydric Soils List 
     Reducing Conditions  Listed on National Hydric Soils List 
     Gleyed or Low-Chroma Colors  Other (Explain in Remarks) 
     
 
Remarks:  Not a hydric soil  
 
WETLAND DETERMINATION 
 
Hydrophytic Vegetation Present? 

 
Yes 

 
x 

 
No 

 
 

       

Wetland Hydrology Present? Yes  No x        
Hydric Soils Present? Yes  No x  Is this Sampling Point Within a Wetland? Yes  No x  
            
 
Remarks:  Upland area – steep forested slope borders southern edge of Wetland A 
 



DATA FORM 
ROUTINE WETLAND DETERMINATION 
(1987 COE Wetlands Delineation Manual) 

 
 
Project/Site: 

 
Heath Dairy  

 
Date: 

 
4/20/09 

Applicant/Owner: EEP County: Randolph 
Investigator: ASM/JSD State: NC 
    
Do Normal Circumstances exist on the site? Yes x No   Community ID:  
Is the site significantly disturbed (A typical Situation)? Yes  No x  Transect ID:  
Is the area a potential Problem Area? Yes  No x  Plot ID: Wet B-In 
   (If needed, explain on reverse)        
 
VEGETATION 
 Dominant Plant Species  Stratum  Indicator  Dominant Plant Species  Stratum  Indicator 
1. Soft rush (Juncus effusus)  Herb  FACW+  9.      
2. American sycamore (Platanus 

occidentalis) 
 Tree  FACW- 10.      

3. Lurid sedge (Carex lurida)  Herb  OBL 11.      
4.      12.      
5.      13.      
6.      14.      
7.      15.      
8.      16.      
            
 
Percent of Dominant Species that are OBL, FACW or FAC           3/3 = 100% 
 (excluding FAC-)                                                                                  
  
Remarks:  Clearly a hydrophytic vegetative community, dominated by soft rush (Juncus effusus) and lurid sedge (Carex lurida).   
 
HYDROLOGY 
 Recorded Data (Describe in Remarks):  Wetland Hydrology Indications: 
   Stream, Lake, or Tide Gauge     Primary Indicators: 
   Aerial Photographs   x Inundated 
   Other    Saturated In Upper 12 Inches  

 No Recorded Data Available   
        Water Marks  
Field Observations:     Drift Lines 
      Depth of Surface Water:        0 (in.)     Sediment Deposits 
      Depth of Free Water in Pit:  (in.)   x  Drainage Patterns in Wetlands 
      Depth to Saturated Soil:  (in.)        
        Secondary Indicators (2 or more required): 
     Oxidized Root Channels in Upper 12 Inches 
     Water-Stained Leaves 
     Local Soil Survey Data 
     FAC Neutral Test 
     Other (Explain in Remarks) 
    
 
Remarks:  Wetland hydrology present, amphibious life within wetland 
         
 

 
 



 
Plot ID:     Wet B-In  (Cont’d) 

SOILS 
 
 
Map Unit Name 
(Series and Phase): 

 
BtC2, Badin-Tarrus Complex, 8-15% Slope 

 
Drainage Class: Well 
drained 
   

 
 

   

 
Taxonomy (Subgroup): 

 
Fine, mixed, semiactive, thermic Typic 
Hapludults 

Field Observations 
Confirm Mapped 
Type? 

 
Yes 

 
x 

 
No 

 
 

       
Profile Description 
 
Depth 
(inches) 

  
Horizon 

 Matrix Color 
(Munsell  Moist) 

 Mottle Colors 
(Munsell 
Moist) 

 Mottle 
Abundance/Contrast 

 Texture, Concretions, 
Structure, etc. 

           
0-10”          A       10 YR 5/2    Slight  Grayish brown silty loam, saturated 
           
           
           
           
           
           
           
           
           
           
           
           
           
 
Hydric Soil Indicators:   
 
  Histosoil  Concretions 
  Histic Epipedon  High Organic Content in Surface Layer in Sandy Soils 
  Sulfide Odor  Organic Streaking in Sandy Soils 
  Aquic Moisture Regime  Listed on Local Hydric Soils List 
     Reducing Conditions  Listed on National Hydric Soils List 
     Gleyed or Low-Chroma Colors  Other (Explain in Remarks) 
     
 
Remarks:  Marginal hydric soil  
 
WETLAND DETERMINATION 
 
Hydrophytic Vegetation Present? 

 
Yes 

 
x 

 
No 

 
 

       

Wetland Hydrology Present? Yes x No         
Hydric Soils Present? Yes x No   Is this Sampling Point Within a Wetland? Yes x No   
            
 
Remarks:  Area has standing water, clear hydrophytic vegetative community.  Wetland B is a continuation of Wetland A that 
continues off site (Reference wetlands) and reconnects to Wetland B.  Wetland B transitions gradually upslope to non-jurisdictional 
pastureland.   
 



DATA FORM 
ROUTINE WETLAND DETERMINATION 
(1987 COE Wetlands Delineation Manual) 

 
 
Project/Site: 

 
Heath Dairy  

 
Date: 

 
4/20/09 

Applicant/Owner: EEP County: Randolph 
Investigator: ASM/JSD State: NC 
    
Do Normal Circumstances exist on the site? Yes x No   Community ID:  
Is the site significantly disturbed (A typical Situation)? Yes  No x  Transect ID:  
Is the area a potential Problem Area? Yes  No x  Plot ID: Wet B-Out 
   (If needed, explain on reverse)        
 
VEGETATION 
 Dominant Plant Species  Stratum  Indicator  Dominant Plant Species  Stratum  Indicator 
1. White clover (Trifolium repens)  Herb  FACU  9.      
2. Hairy buttercup (Ranunculus 

sardous) 
 Herb  FAC+ 10.      

3.      11.      
4.      12.      
5.      13.      
6.      14.      
7.      15.      
8.      16.      
            
 
Percent of Dominant Species that are OBL, FACW or FAC             1/2 = 50% 
 (excluding FAC-)                                                                                  
  
Remarks:  Vegetative community transitions to pasture containing hairy buttercup (Ranunculus sardous) and white clover 
(Trifolium repens).  Soft rush (Juncus effusus) and lurid sedge (Carex lurida) were absent.   
 
HYDROLOGY 
 Recorded Data (Describe in Remarks):  Wetland Hydrology Indications: 
   Stream, Lake, or Tide Gauge     Primary Indicators: 
   Aerial Photographs    Inundated 
   Other    Saturated In Upper 12 Inches  

 No Recorded Data Available   
        Water Marks  
Field Observations:     Drift Lines 
      Depth of Surface Water:     >12 (in.)     Sediment Deposits 
      Depth of Free Water in Pit:  (in.)     Drainage Patterns in Wetlands 
      Depth to Saturated Soil:  (in.)        
        Secondary Indicators (2 or more required): 
     Oxidized Root Channels in Upper 12 Inches 
     Water-Stained Leaves 
     Local Soil Survey Data 
     FAC Neutral Test 
     Other (Explain in Remarks) 
    
 
Remarks:  Transitions to non-wetland hydrology upslope to the east in pasture.   
         
 

 
 



 
Plot ID:     Wet B-Out  (Cont’d) 

SOILS 
 
 
Map Unit Name 
(Series and Phase): 

 
BtC2, Badin-Tarrus Complex, 8-15% Slope 

 
Drainage Class: Well 
drained 
   

 
 

   

 
Taxonomy (Subgroup): 

 
Fine, mixed, semiactive, thermic Typic 
Hapludults 

Field Observations 
Confirm Mapped 
Type? 

 
Yes 

 
x 

 
No 

 
 

       
Profile Description 
 
Depth 
(inches) 

  
Horizon 

 Matrix Color 
(Munsell  Moist) 

 Mottle Colors 
(Munsell 
Moist) 

 Mottle 
Abundance/Contrast 

 Texture, Concretions, 
Structure, etc. 

           
0-10”         A      10 YR 5/6    No mottling   Yellowish brown silty loam, moist 
           
           
           
           
           
           
           
           
           
           
           
           
           
 
Hydric Soil Indicators:   
 
  Histosoil  Concretions 
  Histic Epipedon  High Organic Content in Surface Layer in Sandy Soils 
  Sulfide Odor  Organic Streaking in Sandy Soils 
  Aquic Moisture Regime  Listed on Local Hydric Soils List 
     Reducing Conditions  Listed on National Hydric Soils List 
     Gleyed or Low-Chroma Colors  Other (Explain in Remarks) 
     
 
Remarks:  High chroma non-hydric soil.   
 
WETLAND DETERMINATION 
 
Hydrophytic Vegetation Present? 

 
Yes 

 
x 

 
No 

 
 

       

Wetland Hydrology Present? Yes  No x        
Hydric Soils Present? Yes  No x  Is this Sampling Point Within a Wetland? Yes  No x  
            
 
Remarks:  Located within a lowland area with presence of hairy buttercup (Ranunculus sardous), but not a wetland because the 
absence of a hydric soil.   
 



DATA FORM 
ROUTINE WETLAND DETERMINATION 
(1987 COE Wetlands Delineation Manual) 

 
 
Project/Site: 

 
Heath Dairy  

 
Date: 

 
4/20/09 

Applicant/Owner: EEP County: Randolph 
Investigator: ASM/JSD State: NC 
    
Do Normal Circumstances exist on the site? Yes x No   Community ID:  
Is the site significantly disturbed (A typical Situation)? Yes  No x  Transect ID:  
Is the area a potential Problem Area? Yes  No x  Plot ID: Wet B-Out2 
   (If needed, explain on reverse)        
 
VEGETATION 
 Dominant Plant Species  Stratum  Indicator  Dominant Plant Species  Stratum  Indicator 
1. Lurid sedge (Carex lurida)  Herb  OBL  9.      
2. Hairy buttercup (Ranunculus 

sardous) 
 Herb  FAC+ 10.      

3. Soft rush (Juncus effusus)  Herb  FACW+ 11.      
4.      12.      
5.      13.      
6.      14.      
7.      15.      
8.      16.      
            
 
Percent of Dominant Species that are OBL, FACW or FAC             3/3 = 100% 
 (excluding FAC-)                                                                                  
  
Remarks:  Similar vegetative community as portion of wetland B.  Hairy buttercup (Ranunculus sardous) is facultative+ (observed 
throughout the Heath Dairy site growing in both dry and wet areas).   
 
HYDROLOGY 
 Recorded Data (Describe in Remarks):  Wetland Hydrology Indications: 
   Stream, Lake, or Tide Gauge     Primary Indicators: 
   Aerial Photographs   x Inundated 
   Other   x Saturated In Upper 12 Inches  

 No Recorded Data Available   
        Water Marks  
Field Observations:     Drift Lines 
      Depth of Surface Water:      0-1 (in.)     Sediment Deposits 
      Depth of Free Water in Pit:  (in.)     Drainage Patterns in Wetlands 
      Depth to Saturated Soil:  (in.)        
        Secondary Indicators (2 or more required): 
     Oxidized Root Channels in Upper 12 Inches 
     Water-Stained Leaves 
     Local Soil Survey Data 
     FAC Neutral Test 
     Other (Explain in Remarks) 
    
 
Remarks:  Wetland Hydrology Present, significant rain within 24 hours.   
         
 

 
 



 
Plot ID:     Wet B-Out2  

(Cont’d) 
SOILS 
 
 
Map Unit Name 
(Series and Phase): 

 
BtC2, Badin-Tarrus Complex, 8-15% Slope 

 
Drainage Class: Well 
drained 
   

 
 

   

 
Taxonomy (Subgroup): 

 
Fine, mixed, semiactive, thermic Typic 
Hapludults 

Field Observations 
Confirm Mapped 
Type? 

 
Yes 

 
x 

 
No 

 
 

       
Profile Description 
 
Depth 
(inches) 

  
Horizon 

 Matrix Color 
(Munsell  Moist) 

 Mottle Colors 
(Munsell 
Moist) 

 Mottle 
Abundance/Contrast 

 Texture, Concretions, 
Structure, etc. 

           
0-10”         A        10 YR 4/3    Slight mottling   Brown silty loam, saturated 
           
           
           
           
           
           
           
           
           
           
           
           
           
 
Hydric Soil Indicators:   
 
  Histosoil  Concretions 
  Histic Epipedon  High Organic Content in Surface Layer in Sandy Soils 
  Sulfide Odor  Organic Streaking in Sandy Soils 
  Aquic Moisture Regime  Listed on Local Hydric Soils List 
     Reducing Conditions  Listed on National Hydric Soils List 
     Gleyed or Low-Chroma Colors  Other (Explain in Remarks) 
     
 
Remarks:  Marginal soil – not hydric due to chroma 3 and very marginal mottling.  Wetland B is defined to the north as it gradually transitions 
upslope to pasture land by higher chroma soils.    
 
WETLAND DETERMINATION 
 
Hydrophytic Vegetation Present? 

 
Yes 

 
x 

 
No 

 
 

       

Wetland Hydrology Present? Yes x No         
Hydric Soils Present? Yes  No x  Is this Sampling Point Within a Wetland? Yes  No x  
            
 
Remarks:  Area B gradually slopes up to pasture, transitions to non-hydric soil even though vegetation is similar.  Area would 
probably not be saturated during dryer climatic conditions.   
 



DATA FORM 
ROUTINE WETLAND DETERMINATION 
(1987 COE Wetlands Delineation Manual) 

 
 
Project/Site: 

 
Heath Dairy  

 
Date: 

 
4/20/09 

Applicant/Owner: EEP County: Randolph 
Investigator: ASM/JSD State: NC 
    
Do Normal Circumstances exist on the site? Yes x No   Community ID:  
Is the site significantly disturbed (A typical Situation)? Yes  No x  Transect ID:  
Is the area a potential Problem Area? Yes  No x  Plot ID: Wet C-In 
   (If needed, explain on reverse)        
 
VEGETATION 
 Dominant Plant Species  Stratum  Indicator  Dominant Plant Species  Stratum  Indicator 
1. Soft rush (Juncus effusus)  Herb  FACW+  9.      
2. Hairy buttercup (Ranunculus 

sardous) 
 Herb  FAC+ 10.      

3. White clover (Trifolium repens)  Herb  FACU 11.      
4. Black willow (Salix nigra)  Tree  OBL 12.      
5. Chinese privet (Ligustrum 

sinense) 
 Shrub  FAC 13.      

6. Lurid sedge (Carex lurida)  Herb  OBL 14.      
7. Ground Ivy (Glechoma 

hederacea) 
 Herb  FACU 15.      

8.      16.      
            
 
Percent of Dominant Species that are OBL, FACW or FAC           5/7 = 71%   
 (excluding FAC-)                                                                                  
  
Remarks: Marginal area-- heavily impacted from grazing, mixture of hydrophytic and FACU/FAC plants 
 
HYDROLOGY 
 Recorded Data (Describe in Remarks):  Wetland Hydrology Indications: 
   Stream, Lake, or Tide Gauge     Primary Indicators: 
   Aerial Photographs    Inundated 
   Other   x Saturated In Upper 12 Inches  

 No Recorded Data Available   
        Water Marks  
Field Observations:     Drift Lines 
      Depth of Surface Water:         (in.)     Sediment Deposits 
      Depth of Free Water in Pit:  (in.)     Drainage Patterns in Wetlands 
      Depth to Saturated Soil: 0 (in.)        
        Secondary Indicators (2 or more required): 
     Oxidized Root Channels in Upper 12 Inches 
     Water-Stained Leaves 
     Local Soil Survey Data 
     FAC Neutral Test 
     Other (Explain in Remarks) 
    
 
Remarks:  Rain within 24 hours.  Area is saturated with some standing water.  Adjacent to the Eastern Branch tributary of Back Creek.   
         
 

 



Plot ID:     Wet C-In  (Cont’d) 
SOILS 
 
 
Map Unit Name 
(Series and Phase): 

 
BtC2, Badin-Tarrus Complex, 8-15% Slope 

 
Drainage Class: Well 
drained 
   

 
 

   

 
Taxonomy (Subgroup): 

 
Fine, mixed, semiactive, thermic Typic 
Hapludults 

Field Observations 
Confirm Mapped 
Type? 

 
Yes 

 
x 

 
No 

 
 

       
Profile Description 
 
Depth 
(inches) 

  
Horizon 

 Matrix Color 
(Munsell  Moist) 

 Mottle Colors 
(Munsell 
Moist) 

 Mottle 
Abundance/Contrast 

 Texture, Concretions, 
Structure, etc. 

           
0-10”         A     10 YR 4/3     10 YR 4/6  Strong mottling  Brown clayey loam, saturated 
           
           
           
           
           
           
           
           
           
           
           
           
           
 
Hydric Soil Indicators:   
 
  Histosoil  Concretions 
  Histic Epipedon  High Organic Content in Surface Layer in Sandy Soils 
  Sulfide Odor  Organic Streaking in Sandy Soils 
  Aquic Moisture Regime  Listed on Local Hydric Soils List 
     Reducing Conditions  Listed on National Hydric Soils List 
     Gleyed or Low-Chroma Colors  Other (Explain in Remarks) 
     
 
Remarks:  Marginal hydric soil  
 
WETLAND DETERMINATION 
 
Hydrophytic Vegetation Present? 

 
Yes 

 
x 

 
No 

 
 

       

Wetland Hydrology Present? Yes x No         
Hydric Soils Present? Yes x No   Is this Sampling Point Within a Wetland? Yes x No   
            
 
Remarks:  Soils are marginal, but observations of other wet areas indicates that hydric soils may be chroma three with mottling.  
Area is low quality disturbed wetland with invasive species (mostly Chinese privet (Ligustrum sinense)).  Small area between creek 
and pasture.   
 



DATA FORM 
ROUTINE WETLAND DETERMINATION 
(1987 COE Wetlands Delineation Manual) 

 
 
Project/Site: 

 
Heath Dairy  

 
Date: 

 
4/20/09 

Applicant/Owner: EEP County: Randolph 
Investigator: ASM/JSD State: NC 
    
Do Normal Circumstances exist on the site? Yes x No   Community ID:  
Is the site significantly disturbed (A typical Situation)? Yes  No x  Transect ID:  
Is the area a potential Problem Area? Yes  No x  Plot ID: Wet C-Out 
   (If needed, explain on reverse)        
 
VEGETATION 
 Dominant Plant Species  Stratum  Indicator  Dominant Plant Species  Stratum  Indicator 
1. Wild rose (Rosa multiflora)  Shrub  UPL  9.      
2. Hairy buttercup (Ranunculus 

sardous) 
 Herb  FAC+ 10.      

3. White clover (Trifolium repens)  Herb  FACU- 11.      
4.      12.      
5.      13.      
6.      14.      
7.      15.      
8.      16.      
            
 
Percent of Dominant Species that are OBL, FACW or FAC            1/3 = 33% 
 (excluding FAC-)                                                                                  
  
Remarks: Upgradient pasture – not a hydrophytic vegetative community  
 
HYDROLOGY 
 Recorded Data (Describe in Remarks):  Wetland Hydrology Indications: 
   Stream, Lake, or Tide Gauge     Primary Indicators: 
   Aerial Photographs    Inundated 
   Other    Saturated In Upper 12 Inches  

 No Recorded Data Available   
        Water Marks  
Field Observations:     Drift Lines 
      Depth of Surface Water:     >12 (in.)     Sediment Deposits 
      Depth of Free Water in Pit:  (in.)     Drainage Patterns in Wetlands 
      Depth to Saturated Soil:  (in.)        
        Secondary Indicators (2 or more required): 
     Oxidized Root Channels in Upper 12 Inches 
     Water-Stained Leaves 
     Local Soil Survey Data 
     FAC Neutral Test 
     Other (Explain in Remarks) 
    
 
Remarks:  Dry upslope moving east of the creek into disturbed pasture 
         
 

 
 



 
Plot ID:     Wet C-Out  (Cont’d) 

SOILS 
 
 
Map Unit Name 
(Series and Phase): 

 
BtC2, Badin-Tarrus Complex, 8-15% Slope 

 
Drainage Class: Well 
drained 
   

 
 

   

 
Taxonomy (Subgroup): 

 
Fine, mixed, semiactive, thermic Typic 
Hapludults 

Field Observations 
Confirm Mapped 
Type? 

 
Yes 

 
x 

 
No 

 
 

       
Profile Description 
 
Depth 
(inches) 

  
Horizon 

 Matrix Color 
(Munsell  Moist) 

 Mottle Colors 
(Munsell 
Moist) 

 Mottle 
Abundance/Contrast 

 Texture, Concretions, 
Structure, etc. 

           
0-10”         A      7.5 YR 5/6         No mottling  Strong brown silty loam, dry 
           
           
           
           
           
           
           
           
           
           
           
           
           
 
Hydric Soil Indicators:   
 
  Histosoil  Concretions 
  Histic Epipedon  High Organic Content in Surface Layer in Sandy Soils 
  Sulfide Odor  Organic Streaking in Sandy Soils 
  Aquic Moisture Regime  Listed on Local Hydric Soils List 
     Reducing Conditions  Listed on National Hydric Soils List 
     Gleyed or Low-Chroma Colors  Other (Explain in Remarks) 
     
 
Remarks:  Not a hydric soil  
 
WETLAND DETERMINATION 
 
Hydrophytic Vegetation Present? 

 
Yes 

 
 

 
No 

 
x 

       

Wetland Hydrology Present? Yes  No x        
Hydric Soils Present? Yes  No x  Is this Sampling Point Within a Wetland? Yes  No x  
            
 
Remarks:  Not a wetland – upland area.  Wetland C is small area between creek and disturbed pasture to the east.   
 



DATA FORM 
ROUTINE WETLAND DETERMINATION 
(1987 COE Wetlands Delineation Manual) 

 
 
Project/Site: 

 
Heath Dairy  

 
Date: 

 
4/21/09 

Applicant/Owner: EEP County: Randolph 
Investigator: ASM/JSD State: NC 
    
Do Normal Circumstances exist on the site? Yes x No   Community ID:  
Is the site significantly disturbed (A typical Situation)? Yes  No x  Transect ID:  
Is the area a potential Problem Area? Yes  No x  Plot ID: Wet D-In 
   (If needed, explain on reverse)        
 
VEGETATION 
 Dominant Plant Species  Stratum  Indicator  Dominant Plant Species  Stratum  Indicator 
1. Black walnut (Juglans nigra)  Tree  FACU  9.      
2. Common chickweed (Stellaria 

media)  
 Herb  FACU 10.      

3.      11.      
4.      12.      
5.      13.      
6.      14.      
7.      15.      
8.      16.      
            
 
Percent of Dominant Species that are OBL, FACW or FAC           0/2 = 0 % 
 (excluding FAC-)                                                                                  
  
Remarks:  Vegetative appears not to be hydrophytic.  Some japanese stiltgrass (Microstegium vimineum) was observed but 
dominant plants were young walnut and common chickweed (Stellaria media) – both FACU plants.   
 
HYDROLOGY 
 Recorded Data (Describe in Remarks):  Wetland Hydrology Indications: 
   Stream, Lake, or Tide Gauge     Primary Indicators: 
   Aerial Photographs    Inundated 
   Other    Saturated In Upper 12 Inches  

x No Recorded Data Available   
        Water Marks  
Field Observations:     Drift Lines 
      Depth of Surface Water:         (in.)     Sediment Deposits 
      Depth of Free Water in Pit:  (in.)     Drainage Patterns in Wetlands 
      Depth to Saturated Soil: 0-6” (in.)        
        Secondary Indicators (2 or more required): 
     Oxidized Root Channels in Upper 12 Inches 
     Water-Stained Leaves 
     Local Soil Survey Data 
     FAC Neutral Test 
     Other (Explain in Remarks) 
    
 
Remarks:  Hydrology marginal.  Significant rain within 24 hours. 
         
 

 
 



 
Plot ID:     Wet D-In  (Cont’d) 

SOILS 
 
 
Map Unit Name 
(Series and Phase): 

 
BtC2, Badin-Tarrus Complex, 8-15% Slope 

 
Drainage Class: Well 
drained 
   

 
 

   

 
Taxonomy (Subgroup): 

 
Fine, mixed, semiactive, thermic Typic 
Hapludults 

Field Observations 
Confirm Mapped 
Type? 

 
Yes 

 
x 

 
No 

 
 

       
Profile Description 
 
Depth 
(inches) 

  
Horizon 

 Matrix Color 
(Munsell  Moist) 

 Mottle Colors 
(Munsell 
Moist) 

 Mottle 
Abundance/Contrast 

 Texture, Concretions, 
Structure, etc. 

           
0-12”         A      10 YR 5/6     7.5 YR 4/6  Strong Mottling  Yellowish brown silty loam, 

saturated 
           
           
           
           
           
           
           
           
           
           
           
           
           
 
Hydric Soil Indicators:   
 
  Histosoil  Concretions 
  Histic Epipedon  High Organic Content in Surface Layer in Sandy Soils 
  Sulfide Odor  Organic Streaking in Sandy Soils 
  Aquic Moisture Regime  Listed on Local Hydric Soils List 
     Reducing Conditions  Listed on National Hydric Soils List 
    x Gleyed or Low-Chroma Colors  Other (Explain in Remarks) 
     
 
Remarks:  Soil is not hydric based on high chroma.  
 
WETLAND DETERMINATION 
 
Hydrophytic Vegetation Present? 

 
Yes 

 
 

 
No 

 
x 

       

Wetland Hydrology Present? Yes x No         
Hydric Soils Present? Yes  No x  Is this Sampling Point Within a Wetland? Yes  No  x  
            
 
Remarks:  This area did not meet wetland criteria in accordance with USACE 1987 Wetland Delineation Manual based on lack of 
hydrophytic vegetation and lack of hydric soils.   Soils were saturated but significant rain had occurred within 24 hours.   
 



DATA FORM 
ROUTINE WETLAND DETERMINATION 
(1987 COE Wetlands Delineation Manual) 

 
 
Project/Site: 

 
Heath Dairy  

 
Date: 

 
4/21/09 

Applicant/Owner: EEP County: Randolph 
Investigator: ASM/JSD State: NC 
    
Do Normal Circumstances exist on the site? Yes x No   Community ID:  
Is the site significantly disturbed (A typical Situation)? Yes  No x  Transect ID:  
Is the area a potential Problem Area? Yes  No x  Plot ID: Wet D-Out 
   (If needed, explain on reverse)        
 
VEGETATION 
 Dominant Plant Species  Stratum  Indicator  Dominant Plant Species  Stratum  Indicator 
1. Poison ivy (Toxicodendron 

radicans) 
 Herb  FAC  9.      

2. Red maple (Acer rubrum)  Tree  FAC 10.      
3. Wild rose (Rosa multiflora)  Shrub  UPL 11.      
4. Chinese privet (Ligustrum 

sinense) 
 Shrub  FAC 12.      

5.      13.      
6.      14.      
7.      15.      
8.      16.      
            
 
Percent of Dominant Species that are OBL, FACW or FAC             3/4 = 75% 
 (excluding FAC-)                                                                                  
  
Remarks:  If FAC neutral test is used, vegetation is not hydrophytic.  All 4 species are poor indicators.  Wetland is bounded by 
steep slope clearly not jurisdictional.  
 
HYDROLOGY 
 Recorded Data (Describe in Remarks):  Wetland Hydrology Indications: 
   Stream, Lake, or Tide Gauge     Primary Indicators: 
   Aerial Photographs    Inundated 
   Other    Saturated In Upper 12 Inches  

 No Recorded Data Available   
        Water Marks  
Field Observations:     Drift Lines 
      Depth of Surface Water:     >12 (in.)     Sediment Deposits 
      Depth of Free Water in Pit:  (in.)     Drainage Patterns in Wetlands 
      Depth to Saturated Soil:  (in.)        
        Secondary Indicators (2 or more required): 
     Oxidized Root Channels in Upper 12 Inches 
     Water-Stained Leaves 
     Local Soil Survey Data 
     FAC Neutral Test 
     Other (Explain in Remarks) 
    
 
Remarks:  Dryer upslope area, steep grade 
         
 

 



 
 
Plot ID:     Wet D-Out  (Cont’d) 

SOILS 
 
 
Map Unit Name 
(Series and Phase): 

 
BtC2, Badin-Tarrus Complex, 8-15% Slope 

 
Drainage Class: Well 
drained 
   

 
 

   

 
Taxonomy (Subgroup): 

 
Fine, mixed, semiactive, thermic Typic 
Hapludults 

Field Observations 
Confirm Mapped 
Type? 

 
Yes 

 
x 

 
No 

 
 

       
Profile Description 
 
Depth 
(inches) 

  
Horizon 

 Matrix Color 
(Munsell  Moist) 

 Mottle Colors 
(Munsell 
Moist) 

 Mottle 
Abundance/Contrast 

 Texture, Concretions, 
Structure, etc. 

           
0-10”         A      7.5 YR 5/8       5 YR 5/8  Moderate mottling  Strong brown silty loam, dry  
           
           
           
           
           
           
           
           
           
           
           
           
           
 
Hydric Soil Indicators:   
 
  Histosoil  Concretions 
  Histic Epipedon  High Organic Content in Surface Layer in Sandy Soils 
  Sulfide Odor  Organic Streaking in Sandy Soils 
  Aquic Moisture Regime  Listed on Local Hydric Soils List 
     Reducing Conditions  Listed on National Hydric Soils List 
     Gleyed or Low-Chroma Colors  Other (Explain in Remarks) 
     
 
Remarks:  Not a hydric soil 
 
 
WETLAND DETERMINATION 
 
Hydrophytic Vegetation Present? 

 
Yes 

 
 

 
No 

 
x 

       

Wetland Hydrology Present? Yes  No x        
Hydric Soils Present? Yes  No x  Is this Sampling Point Within a Wetland? Yes  No x  
            
 
Remarks:  Upslope area borders marginal wetland 
 



DATA FORM 
ROUTINE WETLAND DETERMINATION 
(1987 COE Wetlands Delineation Manual) 

 
 
Project/Site: 

 
Heath Dairy  

 
Date: 

 
4/20/09 

Applicant/Owner: EEP County: Randolph 
Investigator: ASM/JSD State: NC 
    
Do Normal Circumstances exist on the site? Yes x No   Community ID:  
Is the site significantly disturbed (A typical Situation)? Yes  No x  Transect ID:  
Is the area a potential Problem Area? Yes  No x  Plot ID: Wet E-In 
   (If needed, explain on reverse)        
 
VEGETATION 
 Dominant Plant Species  Stratum  Indicator  Dominant Plant Species  Stratum  Indicator 
1. Soft rush (Juncus effusus)  Herb  FACW+  9.      
2. Hairy buttercup (Ranunculus 

sardous) 
 Herb  FAC+ 10.      

3. Lurid sedge (Carex lurida)  Herb  OBL 11.      
4.      12.      
5.      13.      
6.      14.      
7.      15.      
8.      16.      
            
 
Percent of Dominant Species that are OBL, FACW or FAC           3/3 = 100% 
 (excluding FAC-)                                                                                  
  
Remarks:  Area receiving groundwater seepage adjoining stream, Rock at 6-8”, hear heavily grazed area.   
 
HYDROLOGY 
 Recorded Data (Describe in Remarks):  Wetland Hydrology Indications: 
   Stream, Lake, or Tide Gauge     Primary Indicators: 
   Aerial Photographs   x Inundated 
   Other    Saturated In Upper 12 Inches  

 No Recorded Data Available   
        Water Marks  
Field Observations:     Drift Lines 
      Depth of Surface Water:        1 (in.)     Sediment Deposits 
      Depth of Free Water in Pit:  (in.)     Drainage Patterns in Wetlands 
      Depth to Saturated Soil:  (in.)        
        Secondary Indicators (2 or more required): 
     Oxidized Root Channels in Upper 12 Inches 
     Water-Stained Leaves 
     Local Soil Survey Data 
     FAC Neutral Test 
     Other (Explain in Remarks) 
    
 
Remarks:  Wetland Hydrology Present,  Seepage creates small indentation adjoining stream.   
         
 

 
 



 
Plot ID:     Wet E-In  (Cont’d) 

SOILS 
 
 
Map Unit Name 
(Series and Phase): 

 
BtC2, Badin-Tarrus Complex, 8-15% Slope 

 
Drainage Class: Well 
drained 
   

 
 

   

 
Taxonomy (Subgroup): 

 
Fine, mixed, semiactive, thermic Typic 
Hapludults 

Field Observations 
Confirm Mapped 
Type? 

 
Yes 

 
x 

 
No 

 
 

       
Profile Description 
 
Depth 
(inches) 

  
Horizon 

 Matrix Color 
(Munsell  Moist) 

 Mottle Colors 
(Munsell 
Moist) 

 Mottle 
Abundance/Contrast 

 Texture, Concretions, 
Structure, etc. 

           
0-8”         A     2.5 YR 4/1     10 YR 4/4  Heavy mottling  Dark gray silty loam-saturated 
           
           
           
           
           
           
           
           
           
           
           
           
           
 
Hydric Soil Indicators:   
 
  Histosoil  Concretions 
  Histic Epipedon  High Organic Content in Surface Layer in Sandy Soils 
  Sulfide Odor  Organic Streaking in Sandy Soils 
  Aquic Moisture Regime  Listed on Local Hydric Soils List 
    x Reducing Conditions  Listed on National Hydric Soils List 
    x Gleyed or Low-Chroma Colors  Other (Explain in Remarks) 
     
 
Remarks:  Clearly hydric soil based on low chomas and mottling.   
 
WETLAND DETERMINATION 
 
Hydrophytic Vegetation Present? 

 
Yes 

 
x 

 
No 

 
 

       

Wetland Hydrology Present? Yes x No         
Hydric Soils Present? Yes x No   Is this Sampling Point Within a Wetland? Yes x No   
            
 
Remarks:  Small, obvious jurisdictional wetland fed by groundwater seepage adjoining stream.   
 



DATA FORM 
ROUTINE WETLAND DETERMINATION 
(1987 COE Wetlands Delineation Manual) 

 
 
Project/Site: 

 
Heath Dairy  

 
Date: 

 
4/20/09 

Applicant/Owner: EEP County: Randolph 
Investigator: ASM/JSD State: NC 
    
Do Normal Circumstances exist on the site? Yes x No   Community ID:  
Is the site significantly disturbed (A typical Situation)? Yes  No x  Transect ID:  
Is the area a potential Problem Area? Yes  No x  Plot ID: Wet E-Out 
   (If needed, explain on reverse)        
 
VEGETATION 
 Dominant Plant Species  Stratum  Indicator  Dominant Plant Species  Stratum  Indicator 
1. White clover (Trifolium repens)  Herb  FACU  9.      
2. Hairy buttercup (Ranunculus 

sardous) 
 Herb  FAC+ 10.      

3. Tall fescue (Festuca 
arundinacea) 

 Grass  FAC- 11.      

4. Wild onion (Allium canadense)  Herb  FAC- 12.      
5.      13.      
6.      14.      
7.      15.      
8.      16.      
            
 
Percent of Dominant Species that are OBL, FACW or FAC             1/4 = 25% 
 (excluding FAC-)                                                                                  
  
Remarks:  Grazed upgradient area 
 
HYDROLOGY 
 Recorded Data (Describe in Remarks):  Wetland Hydrology Indications: 
   Stream, Lake, or Tide Gauge     Primary Indicators: 
   Aerial Photographs    Inundated 
   Other    Saturated In Upper 12 Inches  

 No Recorded Data Available   
        Water Marks  
Field Observations:     Drift Lines 
      Depth of Surface Water:     >12 (in.)     Sediment Deposits 
      Depth of Free Water in Pit:  (in.)     Drainage Patterns in Wetlands 
      Depth to Saturated Soil:  (in.)        
        Secondary Indicators (2 or more required): 
     Oxidized Root Channels in Upper 12 Inches 
     Water-Stained Leaves 
     Local Soil Survey Data 
     FAC Neutral Test 
     Other (Explain in Remarks) 
    
 
Remarks:  No Wetland Hydrology Present, upland area between wetland E seep and stream 
         
 

 
 



 
Plot ID:     Wet E-Out  (Cont’d) 

SOILS 
 
 
Map Unit Name 
(Series and Phase): 

 
BtC2, Badin-Tarrus Complex, 8-15% Slope 

 
Drainage Class: Well 
drained 
   

 
 

   

 
Taxonomy (Subgroup): 

 
Fine, mixed, semiactive, thermic Typic 
Hapludults 

Field Observations 
Confirm Mapped 
Type? 

 
Yes 

 
x 

 
No 

 
 

       
Profile Description 
 
Depth 
(inches) 

  
Horizon 

 Matrix Color 
(Munsell  Moist) 

 Mottle Colors 
(Munsell 
Moist) 

 Mottle 
Abundance/Contrast 

 Texture, Concretions, 
Structure, etc. 

           
0-10”         A       10 YR 5/6             No mottling  Yellowish brown silty loam, moist 
           
           
           
           
           
           
           
           
           
           
           
           
           
 
Hydric Soil Indicators:   
 
  Histosoil  Concretions 
  Histic Epipedon  High Organic Content in Surface Layer in Sandy Soils 
  Sulfide Odor  Organic Streaking in Sandy Soils 
  Aquic Moisture Regime  Listed on Local Hydric Soils List 
     Reducing Conditions  Listed on National Hydric Soils List 
     Gleyed or Low-Chroma Colors  Other (Explain in Remarks) 
     
 
Remarks:  Not a hydric soil  
 
WETLAND DETERMINATION 
 
Hydrophytic Vegetation Present? 

 
Yes 

 
 

 
No 

 
x 

       

Wetland Hydrology Present? Yes  No x        
Hydric Soils Present? Yes  No x  Is this Sampling Point Within a Wetland? Yes  No  x  
            
 
Remarks:  Upland area clearly separate from channelized groundwater seep joining stream 
 



DATA FORM 
ROUTINE WETLAND DETERMINATION 
(1987 COE Wetlands Delineation Manual) 

 
 
Project/Site: 

 
Heath Dairy  

 
Date: 

 
4/21/09 

Applicant/Owner: EEP County: Randolph 
Investigator: ASM/JSD State: NC 
    
Do Normal Circumstances exist on the site? Yes x No   Community ID:  
Is the site significantly disturbed (A typical Situation)? Yes  No x  Transect ID:  
Is the area a potential Problem Area? Yes  No x  Plot ID: Wet F-In 
   (If needed, explain on reverse)        
 
VEGETATION 
 Dominant Plant Species  Stratum  Indicator  Dominant Plant Species  Stratum  Indicator 
1. Tearthumb (Polygonum 

sagittatum) 
 Herb  OBL  9.      

2. Lurid sedge (Carex lurida)  Herb  OBL 10.      
3. Elderberry (Sambucus 

canadensis) 
 Shrub  FACW- 11.      

4. Hazel alder (Alnus serrulata)  Shrub  FACW 12.      
5. Bedstraw (Gallium tinctorium)  Herb  FACW 13.      
6.      14.      
7.      15.      
8.      16.      
            
 
Percent of Dominant Species that are OBL, FACW or FAC           5/5 = 100% 
 (excluding FAC-)                                                                                  
  
Remarks:  Strong hydrophytic vegetative community 
 
HYDROLOGY 
 Recorded Data (Describe in Remarks):  Wetland Hydrology Indications: 
   Stream, Lake, or Tide Gauge     Primary Indicators: 
   Aerial Photographs    Inundated 
   Other   x Saturated In Upper 12 Inches  

x No Recorded Data Available   
        Water Marks  
Field Observations:     Drift Lines 
      Depth of Surface Water:         (in.)     Sediment Deposits 
      Depth of Free Water in Pit:  (in.)     Drainage Patterns in Wetlands 
      Depth to Saturated Soil:  0 (in.)        
        Secondary Indicators (2 or more required): 
     Oxidized Root Channels in Upper 12 Inches 
     Water-Stained Leaves 
     Local Soil Survey Data 
     FAC Neutral Test 
     Other (Explain in Remarks) 
    
 
Remarks:  Saturated to ground level, significant rain within 24 hours, wet area adjacent to stream (West Branch Back Creek) 
         
 

 
 



 
Plot ID:     Wet F-In  (Cont’d) 

SOILS 
 
 
Map Unit Name 
(Series and Phase): 

 
BtC2, Badin-Tarrus Complex, 8-15% Slope 

 
Drainage Class: Well 
drained 
   

 
 

   

 
Taxonomy (Subgroup): 

 
Fine, mixed, semiactive, thermic Typic 
Hapludults 

Field Observations 
Confirm Mapped 
Type? 

 
Yes 

 
x 

 
No 

 
 

       
Profile Description 
 
Depth 
(inches) 

  
Horizon 

 Matrix Color 
(Munsell  Moist) 

 Mottle Colors 
(Munsell 
Moist) 

 Mottle 
Abundance/Contrast 

 Texture, Concretions, 
Structure, etc. 

           
0-10”         A       10 YR 4/1        Slight Mottling  Dark grey silty loam, saturated 
           
           
           
           
           
           
           
           
           
           
           
           
           
 
Hydric Soil Indicators:   
 
  Histosoil  Concretions 
  Histic Epipedon  High Organic Content in Surface Layer in Sandy Soils 
  Sulfide Odor  Organic Streaking in Sandy Soils 
  Aquic Moisture Regime  Listed on Local Hydric Soils List 
     Reducing Conditions  Listed on National Hydric Soils List 
    x Gleyed or Low-Chroma Colors  Other (Explain in Remarks) 
     
 
Remarks:  clearly hydric soils 
 
WETLAND DETERMINATION 
 
Hydrophytic Vegetation Present? 

 
Yes 

 
x 

 
No 

 
 

       

Wetland Hydrology Present? Yes x No         
Hydric Soils Present? Yes x No   Is this Sampling Point Within a Wetland? Yes x No   
            
 
Remarks:  Obvious jurisdictional wetland area – grades up to pastureland and fence 
 



DATA FORM 
ROUTINE WETLAND DETERMINATION 
(1987 COE Wetlands Delineation Manual) 

 
 
Project/Site: 

 
Heath Dairy  

 
Date: 

 
4/21/09 

Applicant/Owner: EEP County: Randolph 
Investigator: ASM/JSD State: NC 
    
Do Normal Circumstances exist on the site? Yes x No   Community ID:  
Is the site significantly disturbed (A typical Situation)? Yes  No x  Transect ID:  
Is the area a potential Problem Area? Yes  No x  Plot ID: Wet F-Out 
   (If needed, explain on reverse)        
 
VEGETATION 
 Dominant Plant Species  Stratum  Indicator  Dominant Plant Species  Stratum  Indicator 
1. Japanese honeysuckle (Lonicera 

japonica) 
 Herb  FAC-  9.      

2.      10.      
3.      11.      
4.      12.      
5.      13.      
6.      14.      
7.      15.      
8.      16.      
            
 
Percent of Dominant Species that are OBL, FACW or FAC             0/1 = 0% 
 (excluding FAC-)                                                                                  
  
Remarks:  Dominated by Japanese honeysuckle (Lonicera japonica) 
 
HYDROLOGY 
 Recorded Data (Describe in Remarks):  Wetland Hydrology Indications: 
   Stream, Lake, or Tide Gauge     Primary Indicators: 
   Aerial Photographs    Inundated 
   Other    Saturated In Upper 12 Inches  

x No Recorded Data Available   
        Water Marks  
Field Observations:     Drift Lines 
      Depth of Surface Water:  (in.)     Sediment Deposits 
      Depth of Free Water in Pit:  (in.)     Drainage Patterns in Wetlands 
      Depth to Saturated Soil:     >12 (in.)        
        Secondary Indicators (2 or more required): 
     Oxidized Root Channels in Upper 12 Inches 
     Water-Stained Leaves 
     Local Soil Survey Data 
     FAC Neutral Test 
     Other (Explain in Remarks) 
    
 
Remarks:  Dry upslope area 
         
 

 
 



 
Plot ID:     Wet F-Out  (Cont’d) 

SOILS 
 
 
Map Unit Name 
(Series and Phase): 

 
BtC2, Badin-Tarrus Complex, 8-15% Slope 

 
Drainage Class: Well 
drained 
   

 
 

   

 
Taxonomy (Subgroup): 

 
Fine, mixed, semiactive, thermic Typic 
Hapludults 

Field Observations 
Confirm Mapped 
Type? 

 
Yes 

 
x 

 
No 

 
 

       
Profile Description 
 
Depth 
(inches) 

  
Horizon 

 Matrix Color 
(Munsell  Moist) 

 Mottle Colors 
(Munsell 
Moist) 

 Mottle 
Abundance/Contrast 

 Texture, Concretions, 
Structure, etc. 

           
0-12”         A       10 YR 4/4        Slight mottling  Dark yellowish brown silty loam, 

dry 
           
           
           
           
           
           
           
           
           
           
           
           
           
 
Hydric Soil Indicators:   
 
  Histosoil  Concretions 
  Histic Epipedon  High Organic Content in Surface Layer in Sandy Soils 
  Sulfide Odor  Organic Streaking in Sandy Soils 
  Aquic Moisture Regime  Listed on Local Hydric Soils List 
     Reducing Conditions  Listed on National Hydric Soils List 
     Gleyed or Low-Chroma Colors  Other (Explain in Remarks) 
     
 
Remarks:  Upland soil 
 
 
WETLAND DETERMINATION 
 
Hydrophytic Vegetation Present? 

 
Yes 

 
 

 
No 

 
x 

       

Wetland Hydrology Present? Yes  No x        
Hydric Soils Present? Yes  No x  Is this Sampling Point Within a Wetland? Yes  No x  
            
 
Remarks:  Upslope area – dominated by Japanese honeysuckle (Lonicera japonica) 
 



DATA FORM 
ROUTINE WETLAND DETERMINATION 
(1987 COE Wetlands Delineation Manual) 

 
 
Project/Site: 

 
Heath Dairy  

 
Date: 

 
4/21/09 

Applicant/Owner: EEP County: Randolph 
Investigator: ASM/JSD State: NC 
    
Do Normal Circumstances exist on the site? Yes x No   Community ID:  
Is the site significantly disturbed (A typical Situation)? Yes  No x  Transect ID:  
Is the area a potential Problem Area? Yes  No x  Plot ID: Wet G-In 
   (If needed, explain on reverse)        
 
VEGETATION 
 Dominant Plant Species  Stratum  Indicator  Dominant Plant Species  Stratum  Indicator 
1. Poison ivy (Toxicodendron 

radicans) 
 Herb  FAC  9.      

2. Japanese stiltgrass 
(Microstegium vimineum) 

 Herb  FAC+ 10.      

3.      11.      
4.      12.      
5.      13.      
6.      14.      
7.      15.      
8.      16.      
            
 
Percent of Dominant Species that are OBL, FACW or FAC          2/2 = 100% 
 (excluding FAC-)                                                                                  
  
Remarks:  Marginal hydrophytic community – Japanese stiltgrass (Microstegium vimineum) generally favors stream banks that are 
not inundated. 
 
HYDROLOGY 
 Recorded Data (Describe in Remarks):  Wetland Hydrology Indications: 
   Stream, Lake, or Tide Gauge     Primary Indicators: 
   Aerial Photographs    Inundated 
   Other    Saturated In Upper 12 Inches  

 No Recorded Data Available   
        Water Marks  
Field Observations:     Drift Lines 
      Depth of Surface Water:         (in.)     Sediment Deposits 
      Depth of Free Water in Pit:  (in.)     Drainage Patterns in Wetlands 
      Depth to Saturated Soil: >12 (in.)        
        Secondary Indicators (2 or more required): 
     Oxidized Root Channels in Upper 12 Inches 
     Water-Stained Leaves 
     Local Soil Survey Data 
     FAC Neutral Test 
     Other (Explain in Remarks) 
    
 
Remarks:  Hydrology is marginal, adjacent to stream – West Branch of Back Creek 
         
 

 



Plot ID:     Wet G-In  (Cont’d) 
SOILS 
 
 
Map Unit Name 
(Series and Phase): 

 
BtC2, Badin-Tarrus Complex, 8-15% Slope 

 
Drainage Class: Well 
drained 
   

 
 

   

 
Taxonomy (Subgroup): 

 
Fine, mixed, semiactive, thermic Typic 
Hapludults 

Field Observations 
Confirm Mapped 
Type? 

 
Yes 

 
x 

 
No 

 
 

       
Profile Description 
 
Depth 
(inches) 

  
Horizon 

 Matrix Color 
(Munsell  Moist) 

 Mottle Colors 
(Munsell 
Moist) 

 Mottle 
Abundance/Contrast 

 Texture, Concretions, 
Structure, etc. 

           
0-10”          A        10 YR 5/2      10 YR 4/6  Moderate mottling  Grayish brown silty loam, wet 
           
           
           
           
           
           
           
           
           
           
           
           
           
 
Hydric Soil Indicators:   
 
  Histosoil  Concretions 
  Histic Epipedon  High Organic Content in Surface Layer in Sandy Soils 
  Sulfide Odor  Organic Streaking in Sandy Soils 
  Aquic Moisture Regime  Listed on Local Hydric Soils List 
     Reducing Conditions  Listed on National Hydric Soils List 
    x Gleyed or Low-Chroma Colors  Other (Explain in Remarks) 
     
 
Remarks:  Chroma 2 with mottling 
 
WETLAND DETERMINATION 
 
Hydrophytic Vegetation Present? 

 
Yes 

 
x 

 
No 

 
 

       

Wetland Hydrology Present? Yes  No x        
Hydric Soils Present? Yes x No   Is this Sampling Point Within a Wetland? Yes  No   x  
            
 
Remarks:  Wetland G is a marginal wetland due to marginal hydrology 
 



DATA FORM 
ROUTINE WETLAND DETERMINATION 
(1987 COE Wetlands Delineation Manual) 

 
 
Project/Site: 

 
Heath Dairy  

 
Date: 

 
4/21/09 

Applicant/Owner: EEP County: Randolph 
Investigator: ASM/JSD State: NC 
    
Do Normal Circumstances exist on the site? Yes x No   Community ID:  
Is the site significantly disturbed (A typical Situation)? Yes  No x  Transect ID:  
Is the area a potential Problem Area? Yes  No x  Plot ID: Wet G-Out 
   (If needed, explain on reverse)        
 
VEGETATION 
 Dominant Plant Species  Stratum  Indicator  Dominant Plant Species  Stratum  Indicator 
1. Red maple (Acer rubrum)  Tree  FAC  9.      
2. Tulip poplar (Liriodendron 

tulipifera) 
 Tree  FACU 10.      

3. Japanese honeysuckle (Lonicera 
japonica) 

 Herb  FAC- 11.      

4.      12.      
5.      13.      
6.      14.      
7.      15.      
8.      16.      
            
 
Percent of Dominant Species that are OBL, FACW or FAC             1/3 = 33% 
 (excluding FAC-)                                                                                  
  
Remarks:   
 
HYDROLOGY 
 Recorded Data (Describe in Remarks):  Wetland Hydrology Indications: 
   Stream, Lake, or Tide Gauge     Primary Indicators: 
   Aerial Photographs    Inundated 
   Other    Saturated In Upper 12 Inches  

x No Recorded Data Available   
        Water Marks  
Field Observations:     Drift Lines 
      Depth of Surface Water:  (in.)     Sediment Deposits 
      Depth of Free Water in Pit:  (in.)     Drainage Patterns in Wetlands 
      Depth to Saturated Soil:     >12 (in.)        
        Secondary Indicators (2 or more required): 
     Oxidized Root Channels in Upper 12 Inches 
     Water-Stained Leaves 
     Local Soil Survey Data 
     FAC Neutral Test 
     Other (Explain in Remarks) 
    
 
Remarks:  Slopes away from creek 
         
 

 
 



 
Plot ID:     Wet G-Out  (Cont’d) 

SOILS 
 
 
Map Unit Name 
(Series and Phase): 

 
BtC2, Badin-Tarrus Complex, 8-15% Slope 

 
Drainage Class: Well 
drained 
   

 
 

   

 
Taxonomy (Subgroup): 

 
Fine, mixed, semiactive, thermic Typic 
Hapludults 

Field Observations 
Confirm Mapped 
Type? 

 
Yes 

 
x 

 
No 

 
 

       
Profile Description 
 
Depth 
(inches) 

  
Horizon 

 Matrix Color 
(Munsell  Moist) 

 Mottle Colors 
(Munsell 
Moist) 

 Mottle 
Abundance/Contrast 

 Texture, Concretions, 
Structure, etc. 

           
0-10”         A        10 YR 5/8           No mottling  Yellowish brown silty loam, dry 
           
           
           
           
           
           
           
           
           
           
           
           
           
 
Hydric Soil Indicators:   
 
  Histosoil  Concretions 
  Histic Epipedon  High Organic Content in Surface Layer in Sandy Soils 
  Sulfide Odor  Organic Streaking in Sandy Soils 
  Aquic Moisture Regime  Listed on Local Hydric Soils List 
     Reducing Conditions  Listed on National Hydric Soils List 
     Gleyed or Low-Chroma Colors  Other (Explain in Remarks) 
     
 
Remarks:  Not an hydric soil 
 
 
WETLAND DETERMINATION 
 
Hydrophytic Vegetation Present? 

 
Yes 

 
x 

 
No 

 
 

       

Wetland Hydrology Present? Yes  No x        
Hydric Soils Present? Yes  No x  Is this Sampling Point Within a Wetland? Yes  No  x  
            
 
Remarks:  Upslope area - forested 
 



DATA FORM 
ROUTINE WETLAND DETERMINATION 
(1987 COE Wetlands Delineation Manual) 

 
 
Project/Site: 

 
Heath Dairy  

 
Date: 

 
4/21/09 

Applicant/Owner: EEP County: Randolph 
Investigator: ASM/JSD State: NC 
    
Do Normal Circumstances exist on the site? Yes x No   Community ID:  
Is the site significantly disturbed (A typical Situation)? Yes  No x  Transect ID:  
Is the area a potential Problem Area? Yes  No x  Plot ID: Wet H-In 
   (If needed, explain on reverse)        
 
VEGETATION 
 Dominant Plant Species  Stratum  Indicator  Dominant Plant Species  Stratum  Indicator 
1. Chinese privet (Ligustrum 

sinense) 
 Shrub  FAC  9.      

2. Green ash (Fraxinus 
Pennsylvania) 

 Tree  FACW 10.      

3. Lurid sedge (Carex lurida)  Herb  OBL 11.      
4. Japanese stiltgrass 

(Microstegium vimineum) 
 Herb  FAC+ 12.      

5.      13.      
6.      14.      
7.      15.      
8.      16.      
            
 
Percent of Dominant Species that are OBL, FACW or FAC           4/4 = 100% 
 (excluding FAC-)                                                                                  
  
Remarks:  Marginal hydrophytic vegetative community.  Japanese stiltgrass (Microstegium vimineum) generally favors stream 
banks that are not inundated. 
 
HYDROLOGY 
 Recorded Data (Describe in Remarks):  Wetland Hydrology Indications: 
   Stream, Lake, or Tide Gauge     Primary Indicators: 
   Aerial Photographs    Inundated 
   Other    Saturated In Upper 12 Inches  

x No Recorded Data Available   
        Water Marks  
Field Observations:     Drift Lines 
      Depth of Surface Water:         (in.)     Sediment Deposits 
      Depth of Free Water in Pit:  (in.)     Drainage Patterns in Wetlands 
      Depth to Saturated Soil: >12 (in.)        
        Secondary Indicators (2 or more required): 
     Oxidized Root Channels in Upper 12 Inches 
     Water-Stained Leaves 
     Local Soil Survey Data 
     FAC Neutral Test 
     Other (Explain in Remarks) 
    
 
Remarks:  Soil is wet, but not saturated 
         
 



 
Plot ID:     Wet H-In  (Cont’d) 

SOILS 
 
 
Map Unit Name 
(Series and Phase): 

 
BtC2, Badin-Tarrus Complex, 8-15% Slope 

 
Drainage Class: Well 
drained 
   

 
 

   

 
Taxonomy (Subgroup): 

 
Fine, mixed, semiactive, thermic Typic 
Hapludults 

Field Observations 
Confirm Mapped 
Type? 

 
Yes 

 
x 

 
No 

 
 

       
Profile Description 
 
Depth 
(inches) 

  
Horizon 

 Matrix Color 
(Munsell  Moist) 

 Mottle Colors 
(Munsell 
Moist) 

 Mottle 
Abundance/Contrast 

 Texture, Concretions, 
Structure, etc. 

           
0-12”         A      10 YR 4/3     10 YR 4/6     Strong Mottling  Brown silty loam, wet 
           
           
           
           
           
           
           
           
           
           
           
           
           
 
Hydric Soil Indicators:   
 
  Histosoil  Concretions 
  Histic Epipedon  High Organic Content in Surface Layer in Sandy Soils 
  Sulfide Odor  Organic Streaking in Sandy Soils 
  Aquic Moisture Regime  Listed on Local Hydric Soils List 
     Reducing Conditions  Listed on National Hydric Soils List 
     Gleyed or Low-Chroma Colors  Other (Explain in Remarks) 
     
 
Remarks:  Marginal wetland soils 
 
WETLAND DETERMINATION 
 
Hydrophytic Vegetation Present? 

 
Yes 

 
x 

 
No 

 
 

       

Wetland Hydrology Present? Yes  No x        
Hydric Soils Present? Yes  No x  Is this Sampling Point Within a Wetland? Yes  No x  
            
 
Remarks:  Wetland H is marginal based on lack of hydrology, 1.5 days after significant rains, chroma 3 soils w/strong mottling and 
marginal vegetative community 
 



DATA FORM 
ROUTINE WETLAND DETERMINATION 
(1987 COE Wetlands Delineation Manual) 

 
 
Project/Site: 

 
Heath Dairy  

 
Date: 

 
4/21/09 

Applicant/Owner: EEP County: Randolph 
Investigator: ASM/JSD State: NC 
    
Do Normal Circumstances exist on the site? Yes x No   Community ID:  
Is the site significantly disturbed (A typical Situation)? Yes  No x  Transect ID:  
Is the area a potential Problem Area? Yes  No x  Plot ID: Wet H-Out 
   (If needed, explain on reverse)        
 
VEGETATION 
 Dominant Plant Species  Stratum  Indicator  Dominant Plant Species  Stratum  Indicator 
1. Tall fescue (Festuca 

arundinacea) 
 Grass  FAC-  9.      

2. Chinese privet (Ligustrum 
sinense) 

 Shrub  FAC 10.      

3. Wild strawberry (Fragaria 
virginiana) 

 Herb  FAC- 11.      

4.      12.      
5.      13.      
6.      14.      
7.      15.      
8.      16.      
            
 
Percent of Dominant Species that are OBL, FACW or FAC             1/3 = 33% 
 (excluding FAC-)                                                                                  
  
Remarks:  Upslope away from drainage, wild strawberry (Fragaria virginiana) indicates upland vegetative community. 
 
HYDROLOGY 
 Recorded Data (Describe in Remarks):  Wetland Hydrology Indications: 
   Stream, Lake, or Tide Gauge     Primary Indicators: 
   Aerial Photographs    Inundated 
   Other    Saturated In Upper 12 Inches  

x No Recorded Data Available   
        Water Marks  
Field Observations:     Drift Lines 
      Depth of Surface Water:     >12 (in.)     Sediment Deposits 
      Depth of Free Water in Pit:  (in.)     Drainage Patterns in Wetlands 
      Depth to Saturated Soil:  (in.)        
        Secondary Indicators (2 or more required): 
     Oxidized Root Channels in Upper 12 Inches 
     Water-Stained Leaves 
     Local Soil Survey Data 
     FAC Neutral Test 
     Other (Explain in Remarks) 
    
 
Remarks:  Dryer upslope area 
         
 

 



Plot ID:     Wet H-Out  (Cont’d) 
SOILS 
 
 
Map Unit Name 
(Series and Phase): 

 
BtC2, Badin-Tarrus Complex, 8-15% Slope 

 
Drainage Class: Well 
drained 
   

 
 

   

 
Taxonomy (Subgroup): 

 
Fine, mixed, semiactive, thermic Typic 
Hapludults 

Field Observations 
Confirm Mapped 
Type? 

 
Yes 

 
x 

 
No 

 
 

       
Profile Description 
 
Depth 
(inches) 

  
Horizon 

 Matrix Color 
(Munsell  Moist) 

 Mottle Colors 
(Munsell 
Moist) 

 Mottle 
Abundance/Contrast 

 Texture, Concretions, 
Structure, etc. 

           
0-10”         A        5 YR 4/6              No mottling  Yellowish red silty loam, dry 
           
           
           
           
           
           
           
           
           
           
           
           
           
 
Hydric Soil Indicators:   
 
  Histosoil  Concretions 
  Histic Epipedon  High Organic Content in Surface Layer in Sandy Soils 
  Sulfide Odor  Organic Streaking in Sandy Soils 
  Aquic Moisture Regime  Listed on Local Hydric Soils List 
     Reducing Conditions  Listed on National Hydric Soils List 
     Gleyed or Low-Chroma Colors  Other (Explain in Remarks) 
     
 
Remarks:  Not a hydric soil 
 
WETLAND DETERMINATION 
 
Hydrophytic Vegetation Present? 

 
Yes 

 
 

 
No 

 
x 

       

Wetland Hydrology Present? Yes  No x        
Hydric Soils Present? Yes  No x  Is this Sampling Point Within a Wetland? Yes  No   x  
            
 
Remarks:  Upslope area  
 



DATA FORM 
ROUTINE WETLAND DETERMINATION 
(1987 COE Wetlands Delineation Manual) 

 
 
Project/Site: 

 
Heath Dairy  

 
Date: 

 
4/21/09 

Applicant/Owner: EEP County: Randolph 
Investigator: ASM/JSD State: NC 
    
Do Normal Circumstances exist on the site? Yes x No   Community ID:  
Is the site significantly disturbed (A typical Situation)? Yes  No x  Transect ID:  
Is the area a potential Problem Area? Yes  No x  Plot ID: Wet I-In 
   (If needed, explain on reverse)        
 
VEGETATION 
 Dominant Plant Species  Stratum  Indicator  Dominant Plant Species  Stratum  Indicator 
1. Lurid sedge (Carex lurida)  Herb  OBL  9.      
2. Chinese privet (Ligustrum 

sinense) 
 Shrub  FAC 10.      

3.      11.      
4.      12.      
5.      13.      
6.      14.      
7.      15.      
8.      16.      
            
 
Percent of Dominant Species that are OBL, FACW or FAC           2/2 = 100%  
 (excluding FAC-)                                                                                  
  
Remarks: Marginal hydrophytic vegetative community 
 
HYDROLOGY 
 Recorded Data (Describe in Remarks):  Wetland Hydrology Indications: 
   Stream, Lake, or Tide Gauge     Primary Indicators: 
   Aerial Photographs   x Inundated 
   Other    Saturated In Upper 12 Inches  

x No Recorded Data Available   
        Water Marks  
Field Observations:     Drift Lines 
      Depth of Surface Water:        0.5 (in.)     Sediment Deposits 
      Depth of Free Water in Pit:  (in.)     Drainage Patterns in Wetlands 
      Depth to Saturated Soil:  (in.)        
        Secondary Indicators (2 or more required): 
     Oxidized Root Channels in Upper 12 Inches 
     Water-Stained Leaves 
     Local Soil Survey Data 
     FAC Neutral Test 
     Other (Explain in Remarks) 
    
 
Remarks:  Small overflow channel of existing intermittent stream 
         
 

 
 



Plot ID:     Wet I-In  (Cont’d) 
SOILS 
 
 
Map Unit Name 
(Series and Phase): 

 
BtC2, Badin-Tarrus Complex, 8-15% Slope 

 
Drainage Class: Well 
drained 
   

 
 

   

 
Taxonomy (Subgroup): 

 
Fine, mixed, semiactive, thermic Typic 
Hapludults 

Field Observations 
Confirm Mapped 
Type? 

 
Yes 

 
x 

 
No 

 
 

       
Profile Description 
 
Depth 
(inches) 

  
Horizon 

 Matrix Color 
(Munsell  Moist) 

 Mottle Colors 
(Munsell 
Moist) 

 Mottle 
Abundance/Contrast 

 Texture, Concretions, 
Structure, etc. 

           
0-8”        A      G1 410Y    No mottling  Gleyed, mixed sandy coarse stream 

bed material, saturated 
           
           
           
           
           
           
           
           
           
           
           
           
           
 
Hydric Soil Indicators:   
 
  Histosoil  Concretions 
  Histic Epipedon  High Organic Content in Surface Layer in Sandy Soils 
  Sulfide Odor  Organic Streaking in Sandy Soils 
  Aquic Moisture Regime  Listed on Local Hydric Soils List 
     Reducing Conditions  Listed on National Hydric Soils List 
    x Gleyed or Low-Chroma Colors  Other (Explain in Remarks) 
     
 
Remarks:  Hydric soil based on gleyed condition  
 
WETLAND DETERMINATION 
 
Hydrophytic Vegetation Present? 

 
Yes 

 
x 

 
No 

 
 

       

Wetland Hydrology Present? Yes x No         
Hydric Soils Present? Yes x No   Is this Sampling Point Within a Wetland? Yes x No   
            
 
Remarks:  Marginal wetland drainage – vegetation is community is marginal – Chinese privet (Ligustrum sinese) also located on 
adjacent upland area.   
 



DATA FORM 
ROUTINE WETLAND DETERMINATION 
(1987 COE Wetlands Delineation Manual) 

 
 
Project/Site: 

 
Heath Dairy  

 
Date: 

 
4/21/09 

Applicant/Owner: EEP County: Randolph 
Investigator: ASM/JSD State: NC 
    
Do Normal Circumstances exist on the site? Yes x No   Community ID:  
Is the site significantly disturbed (A typical Situation)? Yes  No x  Transect ID:  
Is the area a potential Problem Area? Yes  No x  Plot ID: Wet I-Out 
   (If needed, explain on reverse)        
 
VEGETATION 
 Dominant Plant Species  Stratum  Indicator  Dominant Plant Species  Stratum  Indicator 
1. Poison Ivy (Toxicodendron 

radicans) 
 Herb  FAC  9.      

2. Chinese privet (Ligustrum 
sinense) 

 Shrub  FAC 10.      

3. Japanese honeysuckle (Lonicera 
japonica) 

 Herb  FAC- 11.      

4.      12.      
5.      13.      
6.      14.      
7.      15.      
8.      16.      
            
 
Percent of Dominant Species that are OBL, FACW or FAC             2/3 = 66% 
 (excluding FAC-)                                                                                  
  
Remarks:  Vegetative community dominated by invasive species 
 
HYDROLOGY 
 Recorded Data (Describe in Remarks):  Wetland Hydrology Indications: 
   Stream, Lake, or Tide Gauge     Primary Indicators: 
   Aerial Photographs    Inundated 
   Other    Saturated In Upper 12 Inches  

x No Recorded Data Available   
        Water Marks  
Field Observations:     Drift Lines 
      Depth of Surface Water:  (in.)     Sediment Deposits 
      Depth of Free Water in Pit:  (in.)     Drainage Patterns in Wetlands 
      Depth to Saturated Soil:     >12 (in.)        
        Secondary Indicators (2 or more required): 
     Oxidized Root Channels in Upper 12 Inches 
     Water-Stained Leaves 
     Local Soil Survey Data 
     FAC Neutral Test 
     Other (Explain in Remarks) 
    
 
Remarks:  Dry upslope area 
         
 

 



Plot ID:     Wet I-Out  (Cont’d) 
SOILS 
 
 
Map Unit Name 
(Series and Phase): 

 
BtC2, Badin-Tarrus Complex, 8-15% Slope 

 
Drainage Class: Well 
drained 
   

 
 

   

 
Taxonomy (Subgroup): 

 
Fine, mixed, semiactive, thermic Typic 
Hapludults 

Field Observations 
Confirm Mapped 
Type? 

 
Yes 

 
x 

 
No 

 
 

       
Profile Description 
 
Depth 
(inches) 

  
Horizon 

 Matrix Color 
(Munsell  Moist) 

 Mottle Colors 
(Munsell 
Moist) 

 Mottle 
Abundance/Contrast 

 Texture, Concretions, 
Structure, etc. 

           
0-10”         A      10 YR 5/3     7.5 YR 4/6     Strong mottling  Brown silty loam, dry 
           
           
           
           
           
           
           
           
           
           
           
           
           
 
Hydric Soil Indicators:   
 
  Histosoil  Concretions 
  Histic Epipedon  High Organic Content in Surface Layer in Sandy Soils 
  Sulfide Odor  Organic Streaking in Sandy Soils 
  Aquic Moisture Regime  Listed on Local Hydric Soils List 
     Reducing Conditions  Listed on National Hydric Soils List 
     Gleyed or Low-Chroma Colors  Other (Explain in Remarks) 
     
 
Remarks:  Not a hydric soil.   
 
 
WETLAND DETERMINATION 
 
Hydrophytic Vegetation Present? 

 
Yes 

 
x 

 
No 

 
 

       

Wetland Hydrology Present? Yes  No x        
Hydric Soils Present? Yes  No x  Is this Sampling Point Within a Wetland? Yes  No x  
            
 
Remarks:  Upslope area  
 



DATA FORM 
ROUTINE WETLAND DETERMINATION 
(1987 COE Wetlands Delineation Manual) 

 
 
Project/Site: 

 
Heath Dairy  

 
Date: 

 
4/21/09 

Applicant/Owner: EEP County: Randolph 
Investigator: ASM/JSD State: NC 
    
Do Normal Circumstances exist on the site? Yes x No   Community ID:  
Is the site significantly disturbed (A typical Situation)? Yes  No x  Transect ID:  
Is the area a potential Problem Area? Yes  No x  Plot ID: Wet J-In 
   (If needed, explain on reverse)        
 
VEGETATION 
 Dominant Plant Species  Stratum  Indicator  Dominant Plant Species  Stratum  Indicator 
1. Tearthumb (Polygonum 

sagittatum) 
 Herb  OBL  9.      

2. Japanese honeysuckle (Lonicera 
japonica) 

 Herb  FAC- 10.      

3. Lurid sedge (Carex lurida)  Herb  OBL 11.      
4.      12.      
5.      13.      
6.      14.      
7.      15.      
8.      16.      
            
 
Percent of Dominant Species that are OBL, FACW or FAC           2/3 = 66% 
 (excluding FAC-)                                                                                  
  
Remarks:  Hydrophytic vegetation, some Chinese privet (Ligustrum sinense) located upslope to herb species 
 
HYDROLOGY 
 Recorded Data (Describe in Remarks):  Wetland Hydrology Indications: 
   Stream, Lake, or Tide Gauge     Primary Indicators: 
   Aerial Photographs    Inundated 
   Other   x Saturated In Upper 12 Inches  

 No Recorded Data Available   
        Water Marks  
Field Observations:     Drift Lines 
      Depth of Surface Water:         (in.)     Sediment Deposits 
      Depth of Free Water in Pit:  (in.)     Drainage Patterns in Wetlands 
      Depth to Saturated Soil: 0 (in.)        
        Secondary Indicators (2 or more required): 
  x   Oxidized Root Channels in Upper 12 Inches 
     Water-Stained Leaves 
     Local Soil Survey Data 
     FAC Neutral Test 
     Other (Explain in Remarks) 
    
 
Remarks:  Wetland Hydrology Present, saturated throughout—adjacent to intermittent drainage 
         
 

 
 



Plot ID:     Wet J-In  (Cont’d) 
SOILS 
 
 
Map Unit Name 
(Series and Phase): 

 
BtC2, Badin-Tarrus Complex, 8-15% Slope 

 
Drainage Class: Well 
drained 
   

 
 

   

 
Taxonomy (Subgroup): 

 
Fine, mixed, semiactive, thermic Typic 
Hapludults 

Field Observations 
Confirm Mapped 
Type? 

 
Yes 

 
x 

 
No 

 
 

       
Profile Description 
 
Depth 
(inches) 

  
Horizon 

 Matrix Color 
(Munsell  Moist) 

 Mottle Colors 
(Munsell 
Moist) 

 Mottle 
Abundance/Contrast 

 Texture, Concretions, 
Structure, etc. 

           
0-10”         A      10 YR 5/1    5 YR 5/6   Strong Mottling  Grey silty loam, saturated 
           
           
           
           
           
           
           
           
           
           
           
           
           
 
Hydric Soil Indicators:   
 
  Histosoil  Concretions 
  Histic Epipedon  High Organic Content in Surface Layer in Sandy Soils 
  Sulfide Odor  Organic Streaking in Sandy Soils 
  Aquic Moisture Regime  Listed on Local Hydric Soils List 
     Reducing Conditions  Listed on National Hydric Soils List 
    x Gleyed or Low-Chroma Colors  Other (Explain in Remarks) 
     
 
Remarks:  A hydric soil with low-chroma and strong mottling 
 
WETLAND DETERMINATION 
 
Hydrophytic Vegetation Present? 

 
Yes 

 
x 

 
No 

 
 

       

Wetland Hydrology Present? Yes x No         
Hydric Soils Present? Yes x No   Is this Sampling Point Within a Wetland? Yes x No   
            
 
Remarks:  Wetland area between pasture and West Branch Back Creek 
 



DATA FORM 
ROUTINE WETLAND DETERMINATION 
(1987 COE Wetlands Delineation Manual) 

 
 
Project/Site: 

 
Heath Dairy  

 
Date: 

 
4/21/09 

Applicant/Owner: EEP County: Randolph 
Investigator: ASM/JSD State: NC 
    
Do Normal Circumstances exist on the site? Yes x No   Community ID:  
Is the site significantly disturbed (A typical Situation)? Yes  No x  Transect ID:  
Is the area a potential Problem Area? Yes  No x  Plot ID: Wet J-Out 
   (If needed, explain on reverse)        
 
VEGETATION 
 Dominant Plant Species  Stratum  Indicator  Dominant Plant Species  Stratum  Indicator 
1. Tall fescue (Festuca 

arundinacea) 
 Grass  FAC-  9.      

2. Japanese honeysuckle (Lonicera 
japonica) 

 Herb  FAC- 10.      

3.      11.      
4.      12.      
5.      13.      
6.      14.      
7.      15.      
8.      16.      
            
 
Percent of Dominant Species that are OBL, FACW or FAC             0/2 = 0% 
 (excluding FAC-)                                                                                  
  
Remarks:   
 
HYDROLOGY 
 Recorded Data (Describe in Remarks):  Wetland Hydrology Indications: 
   Stream, Lake, or Tide Gauge     Primary Indicators: 
   Aerial Photographs    Inundated 
   Other    Saturated In Upper 12 Inches  

 No Recorded Data Available   
        Water Marks  
Field Observations:     Drift Lines 
      Depth of Surface Water:     >12 (in.)     Sediment Deposits 
      Depth of Free Water in Pit:  (in.)     Drainage Patterns in Wetlands 
      Depth to Saturated Soil:  (in.)        
        Secondary Indicators (2 or more required): 
     Oxidized Root Channels in Upper 12 Inches 
     Water-Stained Leaves 
     Local Soil Survey Data 
     FAC Neutral Test 
     Other (Explain in Remarks) 
    
 
Remarks:  Dryer upslope area 
         
 

 
 



Plot ID:     Wet J-Out  (Cont’d) 
SOILS 
 
 
Map Unit Name 
(Series and Phase): 

 
BtC2, Badin-Tarrus Complex, 8-15% Slope 

 
Drainage Class: Well 
drained 
   

 
 

   

 
Taxonomy (Subgroup): 

 
Fine, mixed, semiactive, thermic Typic 
Hapludults 

Field Observations 
Confirm Mapped 
Type? 

 
Yes 

 
x 

 
No 

 
 

       
Profile Description 
 
Depth 
(inches) 

  
Horizon 

 Matrix Color 
(Munsell  Moist) 

 Mottle Colors 
(Munsell 
Moist) 

 Mottle 
Abundance/Contrast 

 Texture, Concretions, 
Structure, etc. 

           
0-10”       A       10 YR 4/4        No mottling  Dark yellowish brown silty loam, 

wet 
           
           
           
           
           
           
           
           
           
           
           
           
           
 
Hydric Soil Indicators:   
 
  Histosoil  Concretions 
  Histic Epipedon  High Organic Content in Surface Layer in Sandy Soils 
  Sulfide Odor  Organic Streaking in Sandy Soils 
  Aquic Moisture Regime  Listed on Local Hydric Soils List 
     Reducing Conditions  Listed on National Hydric Soils List 
     Gleyed or Low-Chroma Colors  Other (Explain in Remarks) 
     
 
Remarks:  no mottling, high chroma 
 
WETLAND DETERMINATION 
 
Hydrophytic Vegetation Present? 

 
Yes 

 
 

 
No 

 
x 

       

Wetland Hydrology Present? Yes  No x        
Hydric Soils Present? Yes  No x  Is this Sampling Point Within a Wetland? Yes  No x  
            
 
Remarks:  Upslope area – clear break in vegetative community   
 



DATA FORM 
ROUTINE WETLAND DETERMINATION 
(1987 COE Wetlands Delineation Manual) 

 
 
Project/Site: 

 
Heath Dairy  

 
Date: 

 
4/20/09 

Applicant/Owner: EEP County: Randolph 
Investigator: ASM/JSD State: NC 
    
Do Normal Circumstances exist on the site? Yes x No   Community ID:  
Is the site significantly disturbed (A typical Situation)? Yes  No x  Transect ID:  
Is the area a potential Problem Area? Yes  No x  Plot ID: Wet K-In 
   (If needed, explain on reverse)        
 
VEGETATION 
 Dominant Plant Species  Stratum  Indicator  Dominant Plant Species  Stratum  Indicator 
1. Soft rush (Juncus effusus)  Herb  FACW+  9.      
2. Duck weed (Lemna gibba)  Herb  OBL 10.      
3. Lurid sedge (Carex lurida)  Herb  OBL 11.      
4.      12.      
5.      13.      
6.      14.      
7.      15.      
8.      16.      
            
 
Percent of Dominant Species that are OBL, FACW or FAC           3/3 = 100% 
 (excluding FAC-)                                                                                  
  
Remarks:  Hydrophytic vegetation, amphibian species within wetland (tadpoles, frogs) 
 
HYDROLOGY 
 Recorded Data (Describe in Remarks):  Wetland Hydrology Indications: 
   Stream, Lake, or Tide Gauge     Primary Indicators: 
   Aerial Photographs   x Inundated 
   Other    Saturated In Upper 12 Inches  

 No Recorded Data Available   
        Water Marks  
Field Observations:     Drift Lines 
      Depth of Surface Water:     2-10 (in.)     Sediment Deposits 
      Depth of Free Water in Pit:  (in.)     Drainage Patterns in Wetlands 
      Depth to Saturated Soil:  (in.)        
        Secondary Indicators (2 or more required): 
     Oxidized Root Channels in Upper 12 Inches 
     Water-Stained Leaves 
     Local Soil Survey Data 
     FAC Neutral Test 
     Other (Explain in Remarks) 
    
 
Remarks:  Wetland Hydrology Present, lowland area, inundated.  Wetland K is a small pond.   
         
 

 
 
 



Plot ID:     Wet K-In  (Cont’d) 
SOILS 
 
 
Map Unit Name 
(Series and Phase): 

 
BtC2, Badin-Tarrus Complex, 8-15% Slope 

 
Drainage Class: Well 
drained 
   

 
 

   

 
Taxonomy (Subgroup): 

 
Fine, mixed, semiactive, thermic Typic 
Hapludults 

Field Observations 
Confirm Mapped 
Type? 

 
Yes 

 
x 

 
No 

 
 

       
Profile Description 
 
Depth 
(inches) 

  
Horizon 

 Matrix Color 
(Munsell  Moist) 

 Mottle Colors 
(Munsell 
Moist) 

 Mottle 
Abundance/Contrast 

 Texture, Concretions, 
Structure, etc. 

           
0-10”           A       7.5 YR 4/1               mottling  Dark gray silty loam-saturated 
           
           
           
           
           
           
           
           
           
           
           
           
           
 
Hydric Soil Indicators:   
 
  Histosoil  Concretions 
  Histic Epipedon  High Organic Content in Surface Layer in Sandy Soils 
  Sulfide Odor  Organic Streaking in Sandy Soils 
  Aquic Moisture Regime  Listed on Local Hydric Soils List 
     Reducing Conditions  Listed on National Hydric Soils List 
    x Gleyed or Low-Chroma Colors  Other (Explain in Remarks) 
     
 
Remarks:  A hydric soil  
 
WETLAND DETERMINATION 
 
Hydrophytic Vegetation Present? 

 
Yes 

 
x 

 
No 

 
 

       

Wetland Hydrology Present? Yes x No         
Hydric Soils Present? Yes x No   Is this Sampling Point Within a Wetland? Yes x No   
            
 
Remarks:  Wetland K is a small pond containing hydrophytic vegetation and is habitat for amphibians.   
 



DATA FORM 
ROUTINE WETLAND DETERMINATION 
(1987 COE Wetlands Delineation Manual) 

 
 
Project/Site: 

 
Heath Dairy  

 
Date: 

 
4/20/09 

Applicant/Owner: EEP County: Randolph 
Investigator: ASM/JSD State: NC 
    
Do Normal Circumstances exist on the site? Yes x No   Community ID:  
Is the site significantly disturbed (A typical Situation)? Yes  No x  Transect ID:  
Is the area a potential Problem Area? Yes  No x  Plot ID: Wet K-Out 
   (If needed, explain on reverse)        
 
VEGETATION 
 Dominant Plant Species  Stratum  Indicator  Dominant Plant Species  Stratum  Indicator 
1. White clover (Trifolium repens)  Herb  FACU-  9.      
2. Hairy buttercup (Ranunculus 

sardous) 
 Herb  FAC+ 10.      

3. Tall fescue (Festuca 
arundinacea) 

 Grass  FAC- 11.      

4.      12.      
5.      13.      
6.      14.      
7.      15.      
8.      16.      
            
 
Percent of Dominant Species that are OBL, FACW or FAC             1/3 = 33% 
 (excluding FAC-)                                                                                  
  
Remarks:  Grazed upgradient area 
 
HYDROLOGY 
 Recorded Data (Describe in Remarks):  Wetland Hydrology Indications: 
   Stream, Lake, or Tide Gauge     Primary Indicators: 
   Aerial Photographs    Inundated 
   Other    Saturated In Upper 12 Inches  

 No Recorded Data Available   
        Water Marks  
Field Observations:     Drift Lines 
      Depth of Surface Water:     >12 (in.)     Sediment Deposits 
      Depth of Free Water in Pit:  (in.)     Drainage Patterns in Wetlands 
      Depth to Saturated Soil:  (in.)        
        Secondary Indicators (2 or more required): 
     Oxidized Root Channels in Upper 12 Inches 
     Water-Stained Leaves 
     Local Soil Survey Data 
     FAC Neutral Test 
     Other (Explain in Remarks) 
    
 
Remarks:  Wetland K is a small pond.  Hydrology is obvious with clear boundaries of standing water.   
         
 

 
 



Plot ID:     Wet K-Out  (Cont’d) 
SOILS 
 
 
Map Unit Name 
(Series and Phase): 

 
BtC2, Badin-Tarrus Complex, 8-15% Slope 

 
Drainage Class: Well 
drained 
   

 
 

   

 
Taxonomy (Subgroup): 

 
Fine, mixed, semiactive, thermic Typic 
Hapludults 

Field Observations 
Confirm Mapped 
Type? 

 
Yes 

 
x 

 
No 

 
 

       
Profile Description 
 
Depth 
(inches) 

  
Horizon 

 Matrix Color 
(Munsell  Moist) 

 Mottle Colors 
(Munsell 
Moist) 

 Mottle 
Abundance/Contrast 

 Texture, Concretions, 
Structure, etc. 

           
0-10”         A      10 YR 4/4        No mottling  Dark yellowish brown silty loam 
           
           
           
           
           
           
           
           
           
           
           
           
           
 
Hydric Soil Indicators:   
 
  Histosoil  Concretions 
  Histic Epipedon  High Organic Content in Surface Layer in Sandy Soils 
  Sulfide Odor  Organic Streaking in Sandy Soils 
  Aquic Moisture Regime  Listed on Local Hydric Soils List 
     Reducing Conditions  Listed on National Hydric Soils List 
     Gleyed or Low-Chroma Colors  Other (Explain in Remarks) 
     
 
Remarks:  Not a hydric soil  
 
WETLAND DETERMINATION 
 
Hydrophytic Vegetation Present? 

 
Yes 

 
 

 
No 

 
x 

       

Wetland Hydrology Present? Yes  No x        
Hydric Soils Present? Yes  No x  Is this Sampling Point Within a Wetland? Yes  No x  
            
 
Remarks:  Boundary of Wetland K is obvious due to standing water 
 



DATA FORM 
ROUTINE WETLAND DETERMINATION 
(1987 COE Wetlands Delineation Manual) 

 
 
Project/Site: 

 
Heath Dairy  

 
Date: 

 
4/21/09 

Applicant/Owner: EEP County: Randolph 
Investigator: ASM/JSD State: NC 
    
Do Normal Circumstances exist on the site? Yes x No   Community ID:  
Is the site significantly disturbed (A typical Situation)? Yes  No x  Transect ID:  
Is the area a potential Problem Area? Yes  No x  Plot ID: Wet L-In 
   (If needed, explain on reverse)        
 
VEGETATION 
 Dominant Plant Species  Stratum  Indicator  Dominant Plant Species  Stratum  Indicator 
1. Japanese stiltgrass 

(Microstegium vimineum) 
 Herb  FAC+  9.      

2.      10.      
3.      11.      
4.      12.      
5.      13.      
6.      14.      
7.      15.      
8.      16.      
            
 
Percent of Dominant Species that are OBL, FACW or FAC           1/1 = 100% 
 (excluding FAC-)                                                                                  
  
Remarks:  Surrounded by red maple (Acer rubrum), sweet gum (Liquidambar styaciflua), some Chinese privet (Ligustrum 
sinense).  Marginal vegetative community.  
 
HYDROLOGY 
 Recorded Data (Describe in Remarks):  Wetland Hydrology Indications: 
   Stream, Lake, or Tide Gauge     Primary Indicators: 
   Aerial Photographs    Inundated 
   Other   x Saturated In Upper 12 Inches  

x No Recorded Data Available   
        Water Marks  
Field Observations:     Drift Lines 
      Depth of Surface Water:         (in.)     Sediment Deposits 
      Depth of Free Water in Pit:  (in.)     Drainage Patterns in Wetlands 
      Depth to Saturated Soil: 0 (in.)        
        Secondary Indicators (2 or more required): 
     Oxidized Root Channels in Upper 12 Inches 
     Water-Stained Leaves 
     Local Soil Survey Data 
     FAC Neutral Test 
     Other (Explain in Remarks) 
    
 
Remarks:  Saturated near ground level, wet area adjacent to stream 
         
 

 
 



Plot ID:     Wet L-In  (Cont’d) 
SOILS 
 
 
Map Unit Name 
(Series and Phase): 

 
BtC2, Badin-Tarrus Complex, 8-15% Slope 

 
Drainage Class: Well 
drained 
   

 
 

   

 
Taxonomy (Subgroup): 

 
Fine, mixed, semiactive, thermic Typic 
Hapludults 

Field Observations 
Confirm Mapped 
Type? 

 
Yes 

 
x 

 
No 

 
 

       
Profile Description 
 
Depth 
(inches) 

  
Horizon 

 Matrix Color 
(Munsell  Moist) 

 Mottle Colors 
(Munsell 
Moist) 

 Mottle 
Abundance/Contrast 

 Texture, Concretions, 
Structure, etc. 

           
0-12”          A       10 YR 5/2     10 YR 4/6      Strong Mottling  Grayish brown silty loam, saturated 
           
           
           
           
           
           
           
           
           
           
           
           
           
 
Hydric Soil Indicators:   
 
  Histosoil  Concretions 
  Histic Epipedon  High Organic Content in Surface Layer in Sandy Soils 
  Sulfide Odor  Organic Streaking in Sandy Soils 
  Aquic Moisture Regime  Listed on Local Hydric Soils List 
     Reducing Conditions  Listed on National Hydric Soils List 
    x Gleyed or Low-Chroma Colors  Other (Explain in Remarks) 
     
 
Remarks:  Low chroma hydric soils with mottling 
 
WETLAND DETERMINATION 
 
Hydrophytic Vegetation Present? 

 
Yes 

 
x 

 
No 

 
 

       

Wetland Hydrology Present? Yes x No         
Hydric Soils Present? Yes x No   Is this Sampling Point Within a Wetland? Yes x No   
            
 
Remarks:  Marginal vegetative community.  Wetland L is in a saturated area between stream and hill/pasture. 
 



DATA FORM 
ROUTINE WETLAND DETERMINATION 
(1987 COE Wetlands Delineation Manual) 

 
 
Project/Site: 

 
Heath Dairy  

 
Date: 

 
4/21/09 

Applicant/Owner: EEP County: Randolph 
Investigator: ASM/JSD State: NC 
    
Do Normal Circumstances exist on the site? Yes x No   Community ID:  
Is the site significantly disturbed (A typical Situation)? Yes  No x  Transect ID:  
Is the area a potential Problem Area? Yes  No x  Plot ID: Wet L-Out 
   (If needed, explain on reverse)        
 
VEGETATION 
 Dominant Plant Species  Stratum  Indicator  Dominant Plant Species  Stratum  Indicator 
1. Poison ivy (Toxicodendron 

radicans) 
 Herb  FAC  9.      

2. Red maple (Acer rubrum)  Tree  FAC 10.      
3. Japanese honeysuckle (Lonicera 

japonica) 
 Herb  FAC- 11.      

4. Southern red oak (Quercus 
falcata) 

 Tree  FACU- 12.      

5. American beech (Fagus 
grandifolia) 

 Tree  FACU 13.      

6.      14.      
7.      15.      
8.      16.      
            
 
Percent of Dominant Species that are OBL, FACW or FAC             2/5 = 40% 
 (excluding FAC-)                                                                                  
  
Remarks:  Upslope non-hydrophytic vegetative community 
 
HYDROLOGY 
 Recorded Data (Describe in Remarks):  Wetland Hydrology Indications: 
   Stream, Lake, or Tide Gauge     Primary Indicators: 
   Aerial Photographs    Inundated 
   Other    Saturated In Upper 12 Inches  

x No Recorded Data Available   
        Water Marks  
Field Observations:     Drift Lines 
      Depth of Surface Water:  (in.)     Sediment Deposits 
      Depth of Free Water in Pit:  (in.)     Drainage Patterns in Wetlands 
      Depth to Saturated Soil:     >12 (in.)        
        Secondary Indicators (2 or more required): 
     Oxidized Root Channels in Upper 12 Inches 
     Water-Stained Leaves 
     Local Soil Survey Data 
     FAC Neutral Test 
     Other (Explain in Remarks) 
    
 
Remarks:  steep upslope 
         
 



 
Plot ID:     Wet L-Out  (Cont’d) 

SOILS 
 
 
Map Unit Name 
(Series and Phase): 

 
BtC2, Badin-Tarrus Complex, 8-15% Slope 

 
Drainage Class: Well 
drained 
   

 
 

   

 
Taxonomy (Subgroup): 

 
Fine, mixed, semiactive, thermic Typic 
Hapludults 

Field Observations 
Confirm Mapped 
Type? 

 
Yes 

 
x 

 
No 

 
 

       
Profile Description 
 
Depth 
(inches) 

  
Horizon 

 Matrix Color 
(Munsell  Moist) 

 Mottle Colors 
(Munsell 
Moist) 

 Mottle 
Abundance/Contrast 

 Texture, Concretions, 
Structure, etc. 

           
0-10”        A      10 YR 5/4      5 YR 4/6    Yellowish brown silty loam, dry 

with mottling 
           
           
           
           
           
           
           
           
           
           
           
           
           
 
Hydric Soil Indicators:   
 
  Histosoil  Concretions 
  Histic Epipedon  High Organic Content in Surface Layer in Sandy Soils 
  Sulfide Odor  Organic Streaking in Sandy Soils 
  Aquic Moisture Regime  Listed on Local Hydric Soils List 
     Reducing Conditions  Listed on National Hydric Soils List 
     Gleyed or Low-Chroma Colors  Other (Explain in Remarks) 
     
 
Remarks:  Not a hydric soil 
 
 
WETLAND DETERMINATION 
 
Hydrophytic Vegetation Present? 

 
Yes 

 
 

 
No 

 
x 

       

Wetland Hydrology Present? Yes  No x        
Hydric Soils Present? Yes  No x  Is this Sampling Point Within a Wetland? Yes  No x  
            
 
Remarks:  Upslope area  
 



HEATH DAIRY ROAD RESTORATION SITE RESTORATION PLAN 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX D 
 

Site NCDWQ Stream Identification Forms 

 



































HEATH DAIRY ROAD RESTORATION SITE RESTORATION PLAN 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX E 
 

Reference Reach Photographs 

 



HEATH DAIRY ROAD RESTORATION SITE RESTORATION PLAN 
 
 

 
NCEEP  December 2006 

 

 
Fork Creek:  Riffle 1 

 

 
Fork Creek:  Pool 1 



HEATH DAIRY ROAD RESTORATION SITE RESTORATION PLAN 
 
 

 
NCEEP  December 2006 

 

 
Fork Creek:  Pool 2 

 

 
Fork Creek:  Riffle 3 
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UT to Polecat Creek:  Bed at Head of Riffle 2 
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UT to Polecat Creek:  Upstream of Survey 

 

 
UT to Polecat Creek:  Upstream of Survey 



HEATH DAIRY ROAD RESTORATION SITE RESTORATION PLAN 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX F 
 

Reference Reach Data 

 



Summary

Stream: Fork Creek Pattern
Watershed: Cape Fear R typical min max

Location: meander length (ft) 148.0 37.0 172.0
belt width (ft) 33.0 33.0 40.0
amplitude (ft) --- --- ---

Latitude: 35.57167 radius (ft) 107.0 47.0 318.0
Longitude: 79.74500 arc angle (degrees) --- --- ---

State: NC stream length (ft) 682.0
County: Randolph valley length (ft) 650.0

Date: Sinuosity 1.0
Observers: Meander Length Ratio 7.4 1.8 8.6

Meander Width Ratio 1.6 1.6 2.0
Radius Ratio 5.3 2.3 15.8

Profile
Channel type: B4c typical min max

ge area (sq.mi.): 2.2 pool-pool spacing (ft) 78.0 71.0 134.0
notes: riffle length (ft) 30.7 17.0 44.0

pool length (ft) 16.8 9.0 24.0
run length (ft) 10.3 6.0 14.0

glide length (ft) 18.8 11.0 33.0
channel slope (%) 0.79

riffle slope (%) 1.3 0.1 2.1
Dimension ankfull chann pool slope (%) 0.1 0.1 0.22

typical min max run slope (%) 1.2 0.1 4.2
floodplain: width flood prone area (ft) 63.0 54.0 63.0 glide slope (%) 0.2 0.05 0.44

low bank height (ft) 2.4 2.3 2.4 measured valley slope (%) ---
riffle-run: x-area bankfull  (sq.ft.) 34.8 34.8 39.7 ley slope from sinuosity (%) 0.8

width bankfull (ft) 20.1 20.1 23.6 Riffle Length Ratio 1.5 0.8 2.2
mean depth (ft) 1.73 1.7 1.7 Pool Length Ratio 0.8 0.4 1.2

max depth (ft) 2.0 2.0 2.0 Run Length Ratio 0.5 0.3 0.7
hydraulic radius (ft) 1.6 Glide Length Ratio 0.9 0.5 1.6

pool: x-area pool (sq.ft.) 37.5 32.2 51.1 Riffle Slope Ratio 1.6 0.1 2.7
width pool (ft) 19.9 16.3 21.5 Pool Slope Ratio 0.1 0.1 0.3

max depth pool (ft) 2.6 2.6 2.9 Run Slope Ratio 1.5 0.1 5.3
hydraulic radius (ft) 1.9 Glide Slope Ratio 0.3 0.1 0.6

dimensionless ratios: typical min max Pool Spacing Ratio 3.9 3.5 6.7
width depth ratio 11.6 11.6 14.0 Channel Materials Riffle BkF

entrenchment ratio 3.1 2.7 3.1 Surface Channel
riffle max depth ratio 1.2 1.1 1.2 D16 (mm) 6.4 --- --- 1.1

bank height ratio 1.2 1.2 1.2 D35 (mm) 15 --- --- 11
pool area ratio 1.1 0.9 1.5 D50 (mm) 33 --- --- 28

pool width ratio 1.0 0.8 1.1 D65 (mm) 52 --- --- 44
pool max depth ratio 1.5 1.5 1.7 D84 (mm) 90 --- --- 81

hydraulics: typical min max D95 (mm) 160 --- --- 130
discharge rate (cfs) 163.0 88.5 163.6 mean (mm) 24.0 9.4

channel slope (%) 0.79 dispersion 3.9 14.2
riffle-run min max pool skewness -0.1 -0.3

velocity (ft/s) 4.7 2.2 4.7 4.3 Shape Factor ---
Froude number 0.65 0.32 0.66 0.31 % Silt/Clay 1% --- ---

shear stress  (lbs/sq.ft.) 0.789 0.174 0.771 0.937 % Sand 9% --- --- 20%
shear velocity (ft/s) 0.638 0.300 0.631 0.695 % Gravel 64% --- --- 48%
stream power (lb/s) 80.4 43.6 80.6 % Cobble 26% --- --- 23%

unit stream power  (lb/ft/s) 3.998 0.421 4.015 % Boulder --- ---
relative roughness 16.0 --- --- % Bedrock --- 9%
friction factor u/u* 7.3 7.2 7.2 % Clay Hardpan ---

old grain size (t*=0.06) (mm) 37.9 8.6 37.9 % Detritus/Wood ---
Shield's parameter 0.070 % Artificial ---

Largest Mobile (mm) ---

South of Asheboro

March 2, 2006
SGG, EA, BAM, AMH

---



Cross Section  R1

Bankfull Dimensions Flood Dimensions Materials
34.8 x-section area (ft.sq.) 63.0 W flood prone area (ft) 33 D50 Riffle (mm)
20.1 width (ft) 3.1 entrenchment ratio 90 D84 Riffle (mm)
1.7 mean depth (ft) 2.4 low bank height (ft) 38 threshold grain size (mm):
2.0 max depth (ft)  1.2 low bank height ratio
22.3 wetted parimeter (ft)
1.6 hyd radi (ft)
11.6 width-depth ratio

Bankfull Flow Flow Resistance Forces & Power
4.7 velocity (ft/s) 0.038 Manning's roughness 0.79 channel slope (%)

163.6 discharge rate (cfs) 0.14 D'Arcy-Weisbach fric. 0.77 shear stress (lb/sq.ft.)
0.66 Froude number 7.2 resistance factor u/u* 0.63 shear velocity (ft/s)

5.9 relative roughness 4 unit strm power (lb/ft/s)

1 + 31     Fork Creek,  Riffle
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Cross Section  P1

Bankfull Dimensions Flood Dimensions Materials
32.2 x-section area (ft.sq.) 61.4 W flood prone area (ft) 33 D50 Riffle (mm)
16.3 width (ft) 3.8 entrenchment ratio 90 D84 Riffle (mm)
2.0 mean depth (ft) 3.8 low bank height (ft) 42 threshold grain size (mm):
2.6 max depth (ft)  1.5 low bank height ratio
18.6 wetted parimeter (ft)
1.7 hyd radi (ft)
8.3 width-depth ratio

Bankfull Flow Flow Resistance Forces & Power
5.0 velocity (ft/s) 0.038 Manning's roughness 0.79 channel slope (%)

161.6 discharge rate (cfs) 0.14 D'Arcy-Weisbach fric. 0.85 shear stress (lb/sq.ft.)
0.67 Froude number 7.6 resistance factor u/u* 0.66 shear velocity (ft/s)

6.7 relative roughness 4.9 unit strm power (lb/ft/s)

1 + 80     Fork Creek,  Pool
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Cross Section  P2

Bankfull Dimensions Flood Dimensions Materials
37.5 x-section area (ft.sq.) 49.1 W flood prone area (ft) 33 D50 Riffle (mm)
19.9 width (ft) 2.5 entrenchment ratio 90 D84 Riffle (mm)
1.9 mean depth (ft) 3.7 low bank height (ft) 10 threshold grain size (mm):
2.6 max depth (ft)  1.4 low bank height ratio
21.3 wetted parimeter (ft)
1.8 hyd radi (ft)
10.6 width-depth ratio

Bankfull Flow Flow Resistance Forces & Power
2.4 velocity (ft/s) 0.038 Manning's roughness 0.18 channel slope (%)
90.8 discharge rate (cfs) 0.14 D'Arcy-Weisbach fric. 0.20 shear stress (lb/sq.ft.)
0.32 Froude number 7.7 resistance factor u/u* 0.32 shear velocity (ft/s)

6.4 relative roughness 0.51 unit strm power (lb/ft/s)

3 + 25     Fork Creek,  Pool
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Cross Section  P3

Bankfull Dimensions Flood Dimensions Materials
51.1 x-section area (ft.sq.) 32.0 W flood prone area (ft) 33 D50 Riffle (mm)
21.5 width (ft) 1.5 entrenchment ratio 90 D84 Riffle (mm)
2.4 mean depth (ft) 3.9 low bank height (ft) 12 threshold grain size (mm):
2.9 max depth (ft)  1.3 low bank height ratio
24.5 wetted parimeter (ft)
2.1 hyd radi (ft)
9.1 width-depth ratio

Bankfull Flow Flow Resistance Forces & Power
2.7 velocity (ft/s) 0.038 Manning's roughness 0.18 channel slope (%)

138.8 discharge rate (cfs) 0.13 D'Arcy-Weisbach fric. 0.23 shear stress (lb/sq.ft.)
0.33 Froude number 8.0 resistance factor u/u* 0.35 shear velocity (ft/s)

8.0 relative roughness 0.72 unit strm power (lb/ft/s)

5 + 23     Fork Creek,  Pool
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Cross Section  R2

Bankfull Dimensions Flood Dimensions Materials
39.7 x-section area (ft.sq.) 54.0 W flood prone area (ft) 33 D50 Riffle (mm)
23.6 width (ft) 2.3 entrenchment ratio 90 D84 Riffle (mm)
1.7 mean depth (ft) 2.3 low bank height (ft) 9 threshold grain size (mm):
2.0 max depth (ft)  1.2 low bank height ratio
25.6 wetted parimeter (ft)
1.6 hyd radi (ft)
14.0 width-depth ratio

Bankfull Flow Flow Resistance Forces & Power
2.2 velocity (ft/s) 0.038 Manning's roughness 0.18 channel slope (%)
88.5 discharge rate (cfs) 0.14 D'Arcy-Weisbach fric. 0.17 shear stress (lb/sq.ft.)
0.32 Froude number 7.2 resistance factor u/u* 0.30 shear velocity (ft/s)

5.7 relative roughness 0.42 unit strm power (lb/ft/s)

6 + 17     Fork Creek,  Riffle
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Longitudinal Slope Profile p

pool-pool spacing (ft) p-p ratio
reach 0.79 --- 682.0 (33.9 channel widths) --- --- ---

riffle 1.3   (0.1 - 2.1) 1.6   (0.1 - 2.7) 24.6   (17 - 44) 1.5   (0.8 - 2.2) --- ---
pool 0.1   (0.1 - 0.22) 0.1   (0.1 - 0.3) 16.8   (9 - 24) 0.8   (0.4 - 1.2) 78.0   (71 - 134) 3.9   (3.5 - 6.7)
run 1.2   (0.1 - 4.2) 1.5   (0.1 - 5.3) 10.3   (6 - 14) 0.5   (0.3 - 0.7) --- ---

glide 0.2   (0.05 - 0.44) 0.3   (0.1 - 0.6) 18.8   (11 - 33) 0.9   (0.5 - 1.6) --- ---

slope (%) slope ratio length (ft) length ratio

Fork Creek

131.0 180.0 325.0 523.0 617.097
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1) Individual Pebble Count
Two individual samples may be entered below. Select sample type for each.

Material Size Range (mm) Count
silt/clay 0    - 0.062 1 e

very fine sand 0.062  - 0.125
fine sand 0.125  - 0.25 2 k

medium sand 0.25  - 0.5 1
coarse sand 0.5  - 1 6

very coarse sand 1  - 2
very fine gravel 2  - 4 4 e

fine gravel 4  - 6 e
fine gravel 6  - 8 9 l

medium gravel 8  - 11 7
medium gravel 11  - 16 6
coarse gravel 16  - 22 6
coarse gravel 22  - 32 7

very coarse gravel 32  - 45 9
very coarse gravel 45  - 64 16

small cobble 64  - 90 10
medium cobble 90  - 128 7

large cobble 128  - 180 7
very large cobble 180  - 256 2

small boulder 256  - 362
small boulder 362  - 512

medium boulder 512  - 1024
large boulder 1024  - 2048

very large boulder 2048  - 4096
total particle count: 100 4

Type
bedrock ------------- D16 6.4 mean 24.0 silt/clay 1%

clay hardpan ------------- D35 15 dispersion 3.9 sand 9%
detritus/wood ------------- D50 33 skewness -0.13 gravel 64%

artificial ------------- D65 52 cobble 26%
total count: 100 D84 90 boulder 0%

D95 160
Note: Riffle

Material Size Range (mm) Count
silt/clay 0    - 0.062 l

very fine sand 0.062  - 0.125
fine sand 0.125  - 0.25 k

medium sand 0.25  - 0.5
coarse sand 0.5  - 1

very coarse sand 1  - 2
very fine gravel 2  - 4 e

fine gravel 4  - 6 e
fine gravel 6  - 8 l

medium gravel 8  - 11
medium gravel 11  - 16
coarse gravel 16  - 22
coarse gravel 22  - 32

very coarse gravel 32  - 45
very coarse gravel 45  - 64

small cobble 64  - 90
medium cobble 90  - 128

large cobble 128  - 180
very large cobble 180  - 256

small boulder 256  - 362
small boulder 362  - 512

medium boulder 512  - 1024
large boulder 1024  - 2048 -

very large boulder 2048  - 4096 -
total particle count: 0 4

Type
bedrock --------------------- D16 --- 3.4 mean --- silt/clay ---

clay hardpan --------------------- D35 --- 12 dispersion --- sand ---
detritus/wood --------------------- --- D50 --- 17 skewness --- gravel ---

artificial --------------------- --- D65 --- 20 cobble ---
total count: 0 D84 --- 29 boulder ---

D95 --- 39
Note:

Size (mm) Size Distribution

Size (mm) Size Distribution
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2) Weighted Pebble Count

Feature Percent of Reach
Riffle 27 % Run 13 %

Pool 37 % Glide %

Material Size Range (mm) weighted
silt/clay 0    - 0.062 0.0

very fine sand 0.062  - 0.125 0.0
fine sand 0.125  - 0.25 1.3 0%

medium sand 0.25  - 0.5 6.9 s 0%
coarse sand 0.5  - 1 3.7 k 2%

very coarse sand 1  - 2 5.0 9%
very fine gravel 2  - 4 1.7 5%

fine gravel 4  - 6 2.7 e 7%
fine gravel 6  - 8 2.4 k 2%

medium gravel 8  - 11 3.5 4 3%
medium gravel 11  - 16 4.4 3%
coarse gravel 16  - 22 1.3 5%
coarse gravel 22  - 32 8.0 6%

very coarse gravel 32  - 45 9.3 2%
very coarse gravel 45  - 64 7.5 10%

small cobble 64  - 90 9.6 12%
medium cobble 90  - 128 5.1 10%

large cobble 128  - 180 4.4 12%
very large cobble 180  - 256 0.0 7%

small boulder 256  - 362 0.0 6%
small boulder 362  - 512 0.0 0%

medium boulder 512  - 1024 0.0 0%
large boulder 1024  - 2048 0.0 0%

very large boulder 2048  - 4096 0.0 0%
total particle weighted count: 77 6-8 0%

Type
bedrock --------------------- 7.4 D16 1.1 mean 9.4 silt/clay 0% bedrock 9%

clay hardpan --------------------- 0.0 D35 11 dispersion 14.2 sand 20%
detritus/wood --------------------- 0.0 D50 28 skewness -0.35 gravel 48%

artificial --------------------- 0.0 D65 44 cobble 23%
total weighted count: 84.4 D84 81 boulder 0%

D95 130
Note:

Riffle
Material Size Range (mm) Count

silt/clay 0    - 0.062 e
very fine sand 0.062  - 0.125 k

fine sand 0.125  - 0.25
medium sand 0.25  - 0.5 4
coarse sand 0.5  - 1 3

very coarse sand 1  - 2 2
very fine gravel 2  - 4 2

fine gravel 4  - 6 2
fine gravel 6  - 8 5

medium gravel 8  - 11 5
medium gravel 11  - 16 5
coarse gravel 16  - 22 1
coarse gravel 22  - 32 4

very coarse gravel 32  - 45 8
very coarse gravel 45  - 64 7

small cobble 64  - 90 8
medium cobble 90  - 128 7

large cobble 128  - 180 3
very large cobble 180  - 256

small boulder 256  - 362
small boulder 362  - 512

medium boulder 512  - 1024
large boulder 1024  - 2048

very large boulder 2048  - 4096
total particle count: 66 6-8

Type
bedrock --------------------- D16 3.4 mean 17.3 silt/clay 0%

clay hardpan --------------------- D35 11 dispersion 6.1 sand 14%
detritus/wood --------------------- D50 32 skewness -0.22 gravel 59%

artificial --------------------- D65 50 cobble 27%
total count: 66 D84 88 boulder 0%

D95 130
Note:

Size Distribution

Weighted pebble count by bed features

Size (mm) Size Distribution

Size (mm)

Weighted pebble count by bed features Fork Creek
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Pool
Material Size Range (mm) Count

silt/clay 0    - 0.062 l
very fine sand 0.062  - 0.125 k

fine sand 0.125  - 0.25 1
medium sand 0.25  - 0.5 7
coarse sand 0.5  - 1 4

very coarse sand 1  - 2 5
very fine gravel 2  - 4 1

fine gravel 4  - 6 2
fine gravel 6  - 8

medium gravel 8  - 11 2
medium gravel 11  - 16 3
coarse gravel 16  - 22 1
coarse gravel 22  - 32 9

very coarse gravel 32  - 45 10
very coarse gravel 45  - 64 8

small cobble 64  - 90 9
medium cobble 90  - 128 2

large cobble 128  - 180 6
very large cobble 180  - 256

small boulder 256  - 362
small boulder 362  - 512

medium boulder 512  - 1024
large boulder 1024  - 2048

very large boulder 2048  - 4096
total particle count: 70 6-8

Type
bedrock --------------------- 8 D16 0.87 mean 8.3 silt/clay 0% bedrock 10%

clay hardpan --------------------- D35 15 dispersion 19.6 sand 22%
detritus/wood --------------------- D50 32 skewness -0.42 gravel 46%

artificial --------------------- D65 46 cobble 22%
total count: 78 D84 80 boulder 0%

D95 150
Note:

Run
Material Size Range (mm) Count

silt/clay 0    - 0.062 n
very fine sand 0.062  - 0.125 k

fine sand 0.125  - 0.25 2
medium sand 0.25  - 0.5 4
coarse sand 0.5  - 1 1

very coarse sand 1  - 2 4
very fine gravel 2  - 4 1

fine gravel 4  - 6 2
fine gravel 6  - 8 1

medium gravel 8  - 11 1
medium gravel 11  - 16 2
coarse gravel 16  - 22 1
coarse gravel 22  - 32 4

very coarse gravel 32  - 45 2
very coarse gravel 45  - 64 1

small cobble 64  - 90 4
medium cobble 90  - 128 3

large cobble 128  - 180
very large cobble 180  - 256

small boulder 256  - 362
small boulder 362  - 512

medium boulder 512  - 1024
large boulder 1024  - 2048

very large boulder 2048  - 4096
total particle count: 33 6-8

Type
bedrock --------------------- 8 D16 0.44 mean 5.7 silt/clay 0% bedrock 20%

clay hardpan --------------------- D35 2.9 dispersion 16.7 sand 27%
detritus/wood --------------------- D50 12 skewness -0.22 gravel 37%

artificial --------------------- D65 28 cobble 17%
total count: 41 D84 74 boulder 0%

D95 110
Note:

Size (mm) Size Distribution

Size (mm) Size Distribution

Pool Fork Creek
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3) Bulk Sample Sieve Analysis
Two samples may be entered below. Select sample type for each.

Po .
For.

Sieve & 1
Sieve Sieve Sample 1
Size Weight Weight Po .
(mm) (g) (g) (g) Bed .

2 680 686 6 1% --- --- Ch .
4 742 752 10 2% 1% 1%
8 742 833 91 14% 2% 2%

16 812 1151 339 52% 14% 16% d 1 .
31.5 823 1035 212 32% 52% 68% ## .
63 0 0 0 0% 32% 100% ## .

0 0% 0% 100% ## .
0 0% 0% 100% ##
0 0% 0% 100% ##
0 0% 0% 100% ##
0 0% 0% 100% .
0 0% 0% 100% 0
0 0% 0% 100% 25
0 0% 0% 100% 25
0 0% 0% 100% 1
0 0% 0% 100% 1
0 0% 0% 100% 0

total wt retained in sieves: 658 0
45 D16 16 D65 30 sand 100%

Note: 45 D35 20 D84 45
1 D50 25 D95 57
1
0

Bed.
For.

Sieve & 2
Sieve Sieve Sample 2
Size Weight Weight Po .
(mm) (g) (g) (g) Bed .

2 686 1094 408 9% --- --- Ch .
4 736 1320 584 13% 9% 9%
8 736 1669 933 21% 13% 23%

16 808 2131 1323 30% 21% 44% d 1 .
31.5 816 1976 1160 26% 30% 74% ## .
63 0 0 0 0% 26% 100% ## .

0 0% 0% 100% ## .
0 0% 0% 100% ##
0 0% 0% 100% ##
0 0% 0% 100% ##
0 0% 0% 100% .
0 0% 0% 100% 0
0 0% 0% 100% 18
0 0% 0% 100% 18
0 0% 0% 100% 1
0 0% 0% 100% 1
0 0% 0% 100% 0

total: 4408 0
41 D16 5.7 D65 26

Note: 41 D35 12 D84 41
1 D50 18 D95 55
1
0

Size (mm)

Sieve

Sub-pavement: Largest Particles 70mm and 45mm

Surface Material: Largest Particles 45mm and 40mm

Passing
on Sieve Sieve
Retained

Retained Passing
on Sieve

Size (mm)
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Summary

Stream: UT to Polecat Creek Pattern
Watershed: Cape Fear River Basin typical min max

Location: meander length (ft) 62.0 56.0 85.0
belt width (ft) 30.0 28.0 50.0
amplitude (ft) --- --- ---

Latitude: 35.85333 radius (ft) 20.0 19.0 50.0
Longitude: 79.77833 arc angle (degrees) --- --- ---

State: NC stream length (ft) 425.0
County: Randolph valley length (ft) 305.0

Date: Sinuosity 1.4
Observers: Meander Length Ratio 6.6 6.0 9.0

Meander Width Ratio 3.2 3.0 5.3
Radius Ratio 2.1 2.0 5.3

Profile
Channel type: E4 typical min max

Drainage area (sq.mi.): 0.4 pool-pool spacing (ft) 43.0 34.0 52.0
notes: riffle length (ft) 9.8 3.0 20.0

pool length (ft) 14.8 3.0 30.0
run length (ft) 9.1 6.0 15.0

glide length (ft) 8.8 4.0 15.0
channel slope (%) 1.18

riffle slope (%) 2.7 0.4 4.7
Dimension bankfull chann pool slope (%) 1.7 16

typical min max run slope (%) 2.3 0.14 5.8
floodplain: width flood prone area (ft) 50.0 35.0 66.0 glide slope (%) 1.5

low bank height (ft) 1.9 1.9 2.4 measured valley slope (%) ---
riffle-run: x-area bankfull  (sq.ft.) 10.6 7.8 10.6 valley slope from sinuosity (%) 1.6

width bankfull (ft) 9.4 7.4 9.4 Riffle Length Ratio 1 0.3 2.1
mean depth (ft) 1.13 0.8 1.2 Pool Length Ratio 1.6 0.3 3.2

max depth (ft) 1.6 1.4 1.8 Run Length Ratio 1 0.6 1.6
hydraulic radius (ft) 1.0 Glide Length Ratio 0.9 0.4 1.6

pool: x-area pool (sq.ft.) 10.0 9.2 14.8 Riffle Slope Ratio 2.3 0.3 4
width pool (ft) 7.1 7.0 9.5 Pool Slope Ratio 1.4 13.6

max depth pool (ft) 2.0 1.7 2.2 Run Slope Ratio 1.9 0.1 4.9
hydraulic radius (ft) 1.0 Glide Slope Ratio 1.3

dimensionless ratios: typical min max Pool Spacing Ratio 4.6 3.6 5.5
width depth ratio 8.3 6.4 10.8 Channel Mater Riffle BkF

entrenchment ratio 5.3 3.7 7.0 Surface Channel
riffle max depth ratio 1.4 1.3 1.6 D16 (mm) 0.14 --- --- 0.51

bank height ratio 1.2 1.2 1.5 D35 (mm) 0.82 --- --- 6
pool area ratio 0.9 0.9 1.4 D50 (mm) 7.1 --- --- 15

pool width ratio 0.8 0.7 1.0 D65 (mm) 48 --- --- 37
pool max depth ratio 1.8 1.5 2.0 D84 (mm) 93 --- --- 91

hydraulics: typical min max D95 (mm) 140 --- --- 130
discharge rate (cfs) 37.4 27.4 37.5 mean (mm) 3.6 6.8

channel slope (%) 1.2 dispersion 31.9 17.7
riffle-run min max pool skewness -0.2 -0.2

velocity (ft/s) 3.5 3.4 3.5 3.7 Shape Factor ---
Froude number 0.62 0.61 0.73 0.43 % Silt/Clay 14% --- --- 7%

shear stress  (lbs/sq.ft.) 0.749 0.580 0.680 0.749 % Sand 24% --- --- 18%
shear velocity (ft/s) 0.622 0.547 0.593 0.622 % Gravel 34% --- --- 48%
stream power (lb/s) 28.0 20.6 28.0 % Cobble 24% --- --- 22%

unit stream power  (lb/ft/s) 2.979 2.396 2.825 % Boulder --- ---
relative roughness 48.4 --- --- % Bedrock 4% --- 5%
friction factor u/u* 5.7 5.6 6.2 % Clay Hardpan ---

old grain size (t*=0.06) (mm) 30.3 28.5 33.4 % Detritus/Wood ---
Shield's parameter 0.311 % Artificial ---

Largest Mobile (mm) ---

Fred Lineberry Road, New Salem, North East of Randleman

February 23, 2006
SGG, EA, BAM, AMH

---



Cross Section  R1

Bankfull Dimensions Flood Dimensions Materials
10.6 x-section area (ft.sq.) 66.0 W flood prone area (ft) 7.1 D50 Riffle (mm)
9.4 width (ft) 7.0 entrenchment ratio 93 D84 Riffle (mm)
1.1 mean depth (ft) 1.9 low bank height (ft) 30 threshold grain size (mm):
1.6 max depth (ft)  1.2 low bank height ratio
10.5 wetted parimeter (ft)
1.0 hyd radi (ft)
8.3 width-depth ratio

Bankfull Flow Flow Resistance Forces & Power
3.5 velocity (ft/s) 0.042 Manning's roughness 0.98 channel slope (%)
37.5 discharge rate (cfs) 0.20 D'Arcy-Weisbach fric. 0.62 shear stress (lb/sq.ft.)
0.62 Froude number 6.2 resistance factor u/u* 0.56 shear velocity (ft/s)

3.7 relative roughness 2.4 unit strm power (lb/ft/s)

0 + 16.2     UT to Polecat Creek,  Riffle
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Cross Section  P1

Bankfull Dimensions Flood Dimensions Materials
10.0 x-section area (ft.sq.) --- W flood prone area (ft) 7.1 D50 Riffle (mm)
7.1 width (ft) --- entrenchment ratio 93 D84 Riffle (mm)
1.4 mean depth (ft) 2.4 low bank height (ft) 31 threshold grain size (mm):
2.0 max depth (ft)  1.2 low bank height ratio
9.7 wetted parimeter (ft)
1.0 hyd radi (ft)
5.0 width-depth ratio

Bankfull Flow Flow Resistance Forces & Power
3.6 velocity (ft/s) 0.042 Manning's roughness 0.98 channel slope (%)
35.6 discharge rate (cfs) 0.20 D'Arcy-Weisbach fric. 0.63 shear stress (lb/sq.ft.)
0.62 Froude number 6.4 resistance factor u/u* 0.57 shear velocity (ft/s)

4.6 relative roughness 3.1 unit strm power (lb/ft/s)

0 + 60.8     UT to Polecat Creek,  Pool
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Cross Section  R2

Bankfull Dimensions Flood Dimensions Materials
8.6 x-section area (ft.sq.) 50.0 W flood prone area (ft) 7.1 D50 Riffle (mm)
7.4 width (ft) 6.7 entrenchment ratio 93 D84 Riffle (mm)
1.2 mean depth (ft) 2.4 low bank height (ft) 29 threshold grain size (mm):
1.8 max depth (ft)  1.3 low bank height ratio
9.0 wetted parimeter (ft)
0.9 hyd radi (ft)
6.4 width-depth ratio

Bankfull Flow Flow Resistance Forces & Power
3.4 velocity (ft/s) 0.042 Manning's roughness 0.98 channel slope (%)
29.1 discharge rate (cfs) 0.21 D'Arcy-Weisbach fric. 0.58 shear stress (lb/sq.ft.)
0.61 Froude number 6.2 resistance factor u/u* 0.55 shear velocity (ft/s)

3.8 relative roughness 2.4 unit strm power (lb/ft/s)

2 + 3.8     UT to Polecat Creek,  Riffle
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Cross Section  P2

Bankfull Dimensions Flood Dimensions Materials
9.2 x-section area (ft.sq.) --- W flood prone area (ft) 7.1 D50 Riffle (mm)
7.0 width (ft) --- entrenchment ratio 93 D84 Riffle (mm)
1.3 mean depth (ft) 2.5 low bank height (ft) 31 threshold grain size (mm):
1.7 max depth (ft)  1.5 low bank height ratio
9.0 wetted parimeter (ft)
1.0 hyd radi (ft)
5.4 width-depth ratio

Bankfull Flow Flow Resistance Forces & Power
3.6 velocity (ft/s) 0.042 Manning's roughness 0.98 channel slope (%)
32.7 discharge rate (cfs) 0.20 D'Arcy-Weisbach fric. 0.63 shear stress (lb/sq.ft.)
0.62 Froude number 6.3 resistance factor u/u* 0.57 shear velocity (ft/s)

4.3 relative roughness 2.8 unit strm power (lb/ft/s)

2 + 18     UT to Polecat Creek,  Pool
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Cross Section  R3

Bankfull Dimensions Flood Dimensions Materials
7.8 x-section area (ft.sq.) 35.0 W flood prone area (ft) 7.1 D50 Riffle (mm)
9.2 width (ft) 3.8 entrenchment ratio 93 D84 Riffle (mm)
0.8 mean depth (ft) 1.9 low bank height (ft) 33 threshold grain size (mm):
1.4 max depth (ft)  1.3 low bank height ratio
10.9 wetted parimeter (ft)
0.7 hyd radi (ft)
10.8 width-depth ratio

Bankfull Flow Flow Resistance Forces & Power
3.5 velocity (ft/s) 0.042 Manning's roughness 1.52 channel slope (%)
27.4 discharge rate (cfs) 0.23 D'Arcy-Weisbach fric. 0.68 shear stress (lb/sq.ft.)
0.73 Froude number 5.6 resistance factor u/u* 0.59 shear velocity (ft/s)

2.8 relative roughness 2.8 unit strm power (lb/ft/s)

4 + 11.3     UT to Polecat Creek,  Riffle
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Cross Section  P3

Bankfull Dimensions Flood Dimensions Materials
14.8 x-section area (ft.sq.) --- W flood prone area (ft) 7.1 D50 Riffle (mm)
9.5 width (ft) --- entrenchment ratio 93 D84 Riffle (mm)
1.6 mean depth (ft) 2.2 low bank height (ft) 58 threshold grain size (mm):
2.2 max depth (ft)  1.0 low bank height ratio
11.9 wetted parimeter (ft)
1.2 hyd radi (ft)
6.1 width-depth ratio

Bankfull Flow Flow Resistance Forces & Power
5.1 velocity (ft/s) 0.042 Manning's roughness 1.52 channel slope (%)
74.8 discharge rate (cfs) 0.19 D'Arcy-Weisbach fric. 1.18 shear stress (lb/sq.ft.)
0.80 Froude number 6.9 resistance factor u/u* 0.78 shear velocity (ft/s)

5.1 relative roughness 7.5 unit strm power (lb/ft/s)

4 + 41     UT to Polecat Creek,  Pool
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Longitudinal Slope Profile p ;
;
;
;v
;m
;a

;
;s
;d
;
;
;
;

;
;

;

pool-pool spacing (ft) p-p ratio
reach 1.18 --- 488.0 (51.9 channel widths) --- --- ---

riffle 2.7   (0.4 - 4.7) 2.3   (0.3 - 4) 8.9   (3 - 20) 1   (0.3 - 2.1) --- --- ;
pool 1.7   (0 - 16) 1.4  (0 - 13.6) 14.8  (3 - 30) 1.6  (0.3 - 3.2) 43.0  (34 - 52) 4.6  (3.6 - 5.5) ;
run 2.3   (0.14 - 5.8) 1.9   (0.1 - 4.9) 9.1   (6 - 15) 1   (0.6 - 1.6) --- --- ;

glide 0   (0 - 1.5) 0   (0 - 1.3) 8.8   (4 - 15) 0.9   (0.4 - 1.6) --- --- ;
;

slope (%) slope ratio length (ft) length ratio

UT to Polecat Creek

16.0 62.0 204.0218.0 411.0 441.091
92
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1) Individual Pebble Count
Two individual samples may be entered below. Select sample type for each.

Material Size Range (mm) Count
silt/clay 0    - 0.062 15 e

very fine sand 0.062  - 0.125
fine sand 0.125  - 0.25 6 k

medium sand 0.25  - 0.5 2
coarse sand 0.5  - 1 17

very coarse sand 1  - 2
very fine gravel 2  - 4 e

fine gravel 4  - 6 7 e
fine gravel 6  - 8 5 l

medium gravel 8  - 11 4
medium gravel 11  - 16 3
coarse gravel 16  - 22
coarse gravel 22  - 32 2

very coarse gravel 32  - 45 2
very coarse gravel 45  - 64 12

small cobble 64  - 90 8
medium cobble 90  - 128 11

large cobble 128  - 180 6
very large cobble 180  - 256

small boulder 256  - 362
small boulder 362  - 512

medium boulder 512  - 1024
large boulder 1024  - 2048

very large boulder 2048  - 4096
total particle count: 100 4

Type
bedrock ------------- 4 D16 0.14 mean 3.6 silt/clay 14% bedrock 4%

clay hardpan ------------- D35 0.82 dispersion 31.9 sand 24%
detritus/wood ------------- D50 7.1 skewness -0.17 gravel 34%

artificial ------------- D65 48 cobble 24%
total count: 104 D84 93 boulder 0%

D95 140
Note:

Material Size Range (mm) Count
silt/clay 0    - 0.062 l

very fine sand 0.062  - 0.125
fine sand 0.125  - 0.25 k

medium sand 0.25  - 0.5
coarse sand 0.5  - 1

very coarse sand 1  - 2
very fine gravel 2  - 4 e

fine gravel 4  - 6 e
fine gravel 6  - 8 l

medium gravel 8  - 11
medium gravel 11  - 16
coarse gravel 16  - 22
coarse gravel 22  - 32

very coarse gravel 32  - 45
very coarse gravel 45  - 64

small cobble 64  - 90
medium cobble 90  - 128

large cobble 128  - 180
very large cobble 180  - 256

small boulder 256  - 362
small boulder 362  - 512

medium boulder 512  - 1024
large boulder 1024  - 2048 -

very large boulder 2048  - 4096 -
total particle count: 0 4

Type
bedrock --------------------- D16 --- 3.4 mean --- silt/clay ---

clay hardpan --------------------- D35 --- 12 dispersion --- sand ---
detritus/wood --------------------- --- D50 --- 17 skewness --- gravel ---

artificial --------------------- --- D65 --- 20 cobble ---
total count: 0 D84 --- 29 boulder ---

D95 --- 39
Note:

Size (mm) Size Distribution

Size (mm) Size Distribution

Riffle Surface Pebble Count,  UT to Polecat Creek
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2) Weighted Pebble Count

Feature Percent of Reach
Riffle 27 % Run 19 %

Pool 31 % Glide %

Material Size Range (mm) weighted
silt/clay 0    - 0.062 5.7

very fine sand 0.062  - 0.125 0.0
fine sand 0.125  - 0.25 3.5 7%

medium sand 0.25  - 0.5 2.9 s 0%
coarse sand 0.5  - 1 2.9 k 5%

very coarse sand 1  - 2 5.1 4%
very fine gravel 2  - 4 4.7 4%

fine gravel 4  - 6 2.1 e 7%
fine gravel 6  - 8 3.2 k 6%

medium gravel 8  - 11 6.2 4 3%
medium gravel 11  - 16 2.8 4%
coarse gravel 16  - 22 5.4 8%
coarse gravel 22  - 32 3.3 4%

very coarse gravel 32  - 45 5.1 7%
very coarse gravel 45  - 64 6.2 4%

small cobble 64  - 90 5.3 7%
medium cobble 90  - 128 8.6 8%

large cobble 128  - 180 3.4 7%
very large cobble 180  - 256 0.6 11%

small boulder 256  - 362 0.0 4%
small boulder 362  - 512 0.0 1%

medium boulder 512  - 1024 0.0 0%
large boulder 1024  - 2048 0.0 0%

very large boulder 2048  - 4096 0.0 0%
total particle weighted count: 77 6-8 0%

Type
bedrock --------------------- 3.9 D16 0.51 mean 6.8 silt/clay 7% bedrock 5%

clay hardpan --------------------- 0.0 D35 6 dispersion 17.7 sand 18%
detritus/wood --------------------- 0.0 D50 15 skewness -0.23 gravel 48%

artificial --------------------- 0.0 D65 37 cobble 22%
total weighted count: 80.9 D84 91 boulder 0%

D95 130
Note:

Riffle
Material Size Range (mm) Count

silt/clay 0    - 0.062 3 e
very fine sand 0.062  - 0.125 k

fine sand 0.125  - 0.25 2
medium sand 0.25  - 0.5 2
coarse sand 0.5  - 1 3

very coarse sand 1  - 2
very fine gravel 2  - 4 4

fine gravel 4  - 6 2
fine gravel 6  - 8 2

medium gravel 8  - 11 2
medium gravel 11  - 16 1
coarse gravel 16  - 22 1
coarse gravel 22  - 32

very coarse gravel 32  - 45 3
very coarse gravel 45  - 64 2

small cobble 64  - 90 3
medium cobble 90  - 128 5

large cobble 128  - 180 1
very large cobble 180  - 256

small boulder 256  - 362
small boulder 362  - 512

medium boulder 512  - 1024
large boulder 1024  - 2048

very large boulder 2048  - 4096
total particle count: 36 6-8

Type
bedrock --------------------- D16 0.33 mean 5.5 silt/clay 8%

clay hardpan --------------------- D35 3.1 dispersion 17.9 sand 19%
detritus/wood --------------------- D50 8 skewness -0.10 gravel 47%

artificial --------------------- D65 38 cobble 25%
total count: 36 D84 92 boulder 0%

D95 120
Note:

Weighted pebble count by bed features

Size (mm) Size Distribution

Size (mm) Size Distribution

Weighted pebble count by bed features UT to Polecat Creek
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Pool
Material Size Range (mm) Count

silt/clay 0    - 0.062 3 l
very fine sand 0.062  - 0.125 k

fine sand 0.125  - 0.25 2
medium sand 0.25  - 0.5 1
coarse sand 0.5  - 1 1

very coarse sand 1  - 2 3
very fine gravel 2  - 4

fine gravel 4  - 6 1
fine gravel 6  - 8

medium gravel 8  - 11 5
medium gravel 11  - 16 2
coarse gravel 16  - 22 5
coarse gravel 22  - 32 4

very coarse gravel 32  - 45 2
very coarse gravel 45  - 64 5

small cobble 64  - 90 5
medium cobble 90  - 128 8

large cobble 128  - 180 3
very large cobble 180  - 256 1

small boulder 256  - 362
small boulder 362  - 512

medium boulder 512  - 1024
large boulder 1024  - 2048

very large boulder 2048  - 4096
total particle count: 51 6-8

Type
bedrock --------------------- 1 D16 1.3 mean 12.0 silt/clay 6% bedrock 2%

clay hardpan --------------------- D35 16 dispersion 12.7 sand 13%
detritus/wood --------------------- D50 28 skewness -0.27 gravel 46%

artificial --------------------- D65 60 cobble 33%
total count: 52 D84 110 boulder 0%

D95 150
Note:

Run
Material Size Range (mm) Count

silt/clay 0    - 0.062 2 n
very fine sand 0.062  - 0.125 k

fine sand 0.125  - 0.25 1
medium sand 0.25  - 0.5 1
coarse sand 0.5  - 1

very coarse sand 1  - 2 4
very fine gravel 2  - 4 2

fine gravel 4  - 6
fine gravel 6  - 8 2

medium gravel 8  - 11 2
medium gravel 11  - 16 1
coarse gravel 16  - 22 2
coarse gravel 22  - 32 1

very coarse gravel 32  - 45 2
very coarse gravel 45  - 64 2

small cobble 64  - 90
medium cobble 90  - 128

large cobble 128  - 180 1
very large cobble 180  - 256

small boulder 256  - 362
small boulder 362  - 512

medium boulder 512  - 1024
large boulder 1024  - 2048

very large boulder 2048  - 4096
total particle count: 23 6-8

Type
bedrock --------------------- 4 D16 0.4 mean 4.0 silt/clay 7% bedrock 15%

clay hardpan --------------------- D35 2 dispersion 12.0 sand 22%
detritus/wood --------------------- D50 7.4 skewness -0.19 gravel 52%

artificial --------------------- D65 16 cobble 4%
total count: 27 D84 40 boulder 0%

D95 62
Note:

Size (mm) Size Distribution

Size (mm) Size Distribution

Pool UT to Polecat Creek
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3) Bulk Sample Sieve Analysis
Two samples may be entered below. Select sample type for each.

Bed.
UT .

Sieve & 2
Sieve Sieve Sample 2
Size Weight Weight Po .
(mm) (g) (g) (g) Bed .

2 688 890 202 12% --- --- Ch .
4 735 1032 297 17% 12% 12%
8 732 1137 405 24% 17% 29%

16 811 1228 417 25% 24% 53% d 1 .
31.5 819 1054 235 14% 25% 78% ## .
63 710 854 144 8% 14% 92% ## .

0 0% 8% 100% ## .
0 0% 0% 100% ##
0 0% 0% 100% ##
0 0% 0% 100% ##
0 0% 0% 100% .
0 0% 0% 100% 0
0 0% 0% 100% 15
0 0% 0% 100% 15
0 0% 0% 100% 1
0 0% 0% 100% 1
0 0% 0% 100% 0

total wt retained in sieves: 1700 0
43 D16 4.7 D65 22 sand 100%

Note: 43 D35 9.4 D84 43
1 D50 15 D95 #NUM!

Enter sieve size that passed 100% of sample. 1
0

Po .
UT .

Sieve & 1
Sieve Sieve Sample 1
Size Weight Weight Po .
(mm) (g) (g) (g) Bed .

2 679 710 31 4% --- --- Ch .
4 746 799 53 7% 4% 4%
8 735 927 192 24% 7% 10%

16 811 1041 230 28% 24% 34% d 1 .
31.5 823 1131 308 38% 28% 62% ## .
63 0 0 0 0% 38% 100% ## .

0 0% 0% 100% ## .
0 0% 0% 100% ##
0 0% 0% 100% ##
0 0% 0% 100% ##
0 0% 0% 100% .
0 0% 0% 100% 0
0 0% 0% 100% 24
0 0% 0% 100% 24
0 0% 0% 100% 1
0 0% 0% 100% 1
0 0% 0% 100% 0

total: 814 0
47 D16 9.5 D65 33

Note: 47 D35 16 D84 47
1 D50 24 D95 57
1
0

Retained Passing
on Sieve

Size (mm)

Passing
on Sieve Sieve
Retained

SupPav't Sample 1     1+48 / largest 2 particle middle axis lengths = 80 & 

Sieve

Pav't Sample 1    1+48 / largest particle middle axis lengths = 45 & 27 mm

Size (mm)
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sand gravel cobble

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

0.1 1 10 100 1000
particle size (mm)

pe
rc

en
t f

in
er

 th
an

0

50

100

150

200

250

300

350

400

450

w
eight of particles

cumulative % wt of particles passing sieve

Point Bar UT to Polecat Creek

sand gravel cobble

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

0.1 1 10 100 1000
particle size (mm)

pe
rc

en
t f

in
er

 th
an

0

50

100

150

200

250

300

350

w
eight of particles

cumulative % wt of particles passing sieve

Bed Sub-pavement

Point Bar



HEATH DAIRY ROAD RESTORATION SITE RESTORATION PLAN 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX G 
 

Design Calculations 

 



Project: Heath Dairy Road Restoration Site
Randolph Co., NC

Project No: 1006-HDRS

Location Hec-Ras D.A. Areabkf Widthbkf Depthbkf Qbkf

Station (mi2) (ft2) (ft) (ft) (cfs)
Back Creek - U/s End of Site 0.94 20.55 11.58 1.47 85.16
Back Creek - Reach 1a (10+10 to 14+67) 1.04 22.01 12.09 1.52 91.59
Back Creek - Reach 1b (14+67 to 18+50) 1.04 22.01 12.09 1.52 91.59
Back Creek - Reach 2a (18+50 to 23+20) 1.08 22.58 12.29 1.54 94.11
Back Creek - Reach 2b (23+20 to 30+80) 1.08 22.58 12.29 1.54 94.11
Back Creek - Reach 3 (30+80 to 48+30) 1.3 25.62 13.31 1.63 107.55
Back Creek - Reach 4 (48+30 to 57+20) 1.34 26.15 13.48 1.65 109.93
Back Creek - Reach 5a (57+20 to 60+47) 1.34 26.15 13.48 1.65 109.93
Back Creek - Reach 5b (60+47 to 63+45) 2.69 42.00 18.20 2.06 181.55
West Branch - Reach 1a (10+00 to 12+00) 0.05 2.79 3.28 0.58 10.30
West Branch - Reach 1b (12+00 to 13+80) 0.05 2.79 3.28 0.58 10.30
West Branch - Reach 2a (13+80 to 18+00) 0.06 3.16 3.55 0.61 11.75
West Branch - Reach 2b (18+00 to 19+55) 0.06 3.16 3.55 0.61 11.75
UT to West Branch 0.05 2.79 3.28 0.58 10.30
West Branch - Reach 3a (19+55 to 20+00) 0.14 5.63 5.11 0.80 21.62
West Branch - Reach 3b (20+00 to 25+30) 0.14 5.63 5.11 0.80 21.62
West Branch - Reach 3c (25+30 to 26+17) 0.14 5.63 5.11 0.80 21.62
North Branch - Reach 1a (10+31 to 19+00) 1.14 23.43 12.58 1.56 97.85
North Branch - Reach 1b (19+00 to 22+24) 1.14 23.43 12.58 1.56 97.85
East Branch - Reach 1a (9+20 to 10+20\) 0.25 8.35 6.55 0.96 32.82
East Branch - Reach 1b (10+20 to 14+00) 0.25 8.35 6.55 0.96 32.82
East Branch - Reach 1c (14+00 to 15+48) 0.25 8.35 6.55 0.96 32.82

Location Hec-Ras D.A. Areabkf Widthbkf Depthbkf Qbkf

Station (mi2) (ft2) (ft) (ft) (cfs)
Back Creek - U/s End of Site 0 0.94 20.05 79.69
Back Creek - Reach 1a (10+10 to 14+67) 0 1.04 21.48 85.91
Back Creek - Reach 1b (14+67 to 18+50) 0 1.04 21.48 85.91
Back Creek - Reach 2a (18+50 to 23+20) 0 1.08 22.04 88.36
Back Creek - Reach 2b (23+20 to 30+80) 0 1.08 22.04 88.36
Back Creek - Reach 3 (30+80 to 48+30) 0 1.3 24.99 101.42
Back Creek - Reach 4 (48+30 to 57+20) 0 1.34 25.51 103.73
Back Creek - Reach 5a (57+20 to 60+47) 0 1.34 25.51 103.73
Back Creek - Reach 5b (60+47 to 63+45) 0 2.69 40.95 174.21
West Branch - Reach 1a (10+00 to 12+00) 0 0.05 2.73 8.99
West Branch - Reach 1b (12+00 to 13+80) 0 0.05 2.73 8.99
West Branch - Reach 2a (13+80 to 18+00) 0 0.06 3.09 10.29
West Branch - Reach 2b (18+00 to 19+55) 0 0.06 3.09 10.29
UT to West Branch 0 0.05 2.73 8.99
West Branch - Reach 3a (19+55 to 20+00) 0 0.14 5.50 19.33
West Branch - Reach 3b (20+00 to 25+30) 0 0.14 5.50 19.33
West Branch - Reach 3c (25+30 to 26+17) 0 0.14 5.50 19.33
North Branch - Reach 1a (10+31 to 19+00) 0 1.14 22.86 91.98
North Branch - Reach 1b (19+00 to 22+24) 0 1.14 22.86 91.98
East Branch - Reach 1a (9+20 to 10+20\) 0 0.25 8.16 29.75
East Branch - Reach 1b (10+20 to 14+00) 0 0.25 8.16 29.75
East Branch - Reach 1c (14+00 to 15+48) 0 0.25 8.16 29.75

NC Regional Curves (Rural Piedmont)

Composite Curves



Location Hec-Ras D.A. Q5 Q10 Q50 Q100

Station (mi2) (cfs) (cfs) (cfs) (cfs)
Back Creek - U/s End of Site 0 0.94 237.90 328.38 598.26 744.96
Back Creek - Reach 1a (10+10 to 14+67) 0 1.04 254.62 350.93 637.54 792.99
Back Creek - Reach 2a (18+50 to 23+20) 0 1.08 261.16 359.74 652.85 811.70
Back Creek - Reach 3 (30+80 to 48+30) 0 1.3 295.82 406.34 733.60 910.24
Back Creek - Reach 4 (48+30 to 57+20) 0 1.34 301.90 414.51 747.72 927.45
Back Creek - Reach 5a (57+20 to 60+47) 0 1.34 301.90 414.51 747.72 927.45
Back Creek - Reach 5b (60+47 to 63+45) 0 2.69 482.22 655.20 1159.06 1426.68
West Branch - Reach 1a (10+00 to 12+00) 0 0.05 33.13 47.78 94.50 121.54
West Branch - Reach 1b (12+00 to 13+80) 0 0.05 33.13 47.78 94.50 121.54
West Branch - Reach 2a (13+80 to 18+00) 0 0.06 37.44 53.86 105.99 136.03
West Branch - Reach 2b (18+00 to 19+55) 0 0.06 37.44 53.86 105.99 136.03
UT to West Branch 0 0.05 33.13 47.78 94.50 121.54
West Branch - Reach 3a (19+55 to 20+00) 0 0.14 66.17 93.98 180.59 229.64
West Branch - Reach 3b (20+00 to 25+30) 0 0.14 66.17 93.98 180.59 229.64
West Branch - Reach 3c (25+30 to 26+17) 0 0.14 66.17 93.98 180.59 229.64
North Branch - Reach 1a (10+31 to 19+00) 0 1.14 270.83 372.75 675.43 839.28
North Branch - Reach 1b (19+00 to 22+24) 0 1.14 270.83 372.75 675.43 839.28
East Branch - Reach 1a (9+20 to 10+20\) 0 0.25 97.69 137.55 260.07 328.60
East Branch - Reach 1b (10+20 to 14+00) 0 0.25 97.69 137.55 260.07 328.60

USGS Regression Equations (Piedmont)



Location
Wetted 

Perimeter
Hyd. 

Radius
Channel 

Slope
Shear 
Stress

Back Creek - U/s End of Site 17.2 1.03 0.004 0.26 11.67 52
Back Creek - Reach 1a (10+10 to 14+67) 17.8 1.09 0.00563 0.38 17.49 82
Back Creek - Reach 1b (14+67 to 18+50) 17.8 1.09 0.00563 0.38 17.49 82
Back Creek - Reach 2a (18+50 to 23+20) 17.9 1.09 0.00563 0.38 17.53 82
Back Creek - Reach 2b (23+20 to 30+80) 17.9 1.09 0.00546 0.37 16.99 80
Back Creek - Reach 3 (30+80 to 48+30) 19.0 1.15 0.00645 0.46 21.38 74
Back Creek - Reach 4 (48+30 to 57+20) 19.2 1.19 0.00364 0.27 12.27 55
Back Creek - Reach 5a (57+20 to 60+47) 19.0 1.15 0.00949 0.68 31.64 152
Back Creek - Reach 5b (60+47 to 63+45) 24.4 1.49 0.00949 0.88 40.94 222
West Branch - Reach 1a (10+00 to 12+00) 6.3 0.38 0.01275 0.30 13.63 62
West Branch - Reach 1b (12+00 to 13+80) 6.3 0.38 0.02639 0.62 28.64 129
West Branch - Reach 2a (13+80 to 18+00) 6.7 0.41 0.01738 0.44 20.28 97
West Branch - Reach 2b (18+00 to 19+55) 6.7 0.41 0.02675 0.68 31.44 150
UT to West Branch 6.5 0.40 0.0315 0.79 36.55 189
West Branch - Reach 3a (19+55 to 20+00) 8.8 0.54 0.02675 0.90 41.73 228
West Branch - Reach 3b (20+00 to 25+30) 8.8 0.54 0.01075 0.36 16.53 77
West Branch - Reach 3c (25+30 to 26+17) 8.8 0.54 0.02744 0.92 42.81 236
North Branch - Reach 1a (10+31 to 19+00) 18.2 1.13 0.00357 0.25 11.37 51
North Branch - Reach 1b (19+00 to 22+24) 18.2 1.13 0.00995 0.70 32.40 157
East Branch - Reach 1a (9+20 to 10+20\) 10.7 0.66 0.0205 0.84 39.15 208
East Branch - Reach 1b (10+20 to 14+00) 10.7 0.66 0.00803 0.33 15.09 70
East Branch - Reach 1c (14+00 to 15+48) 10.7 0.66 0.02834 1.17 54.28 323

Back Creek - Reach 4 (E) 18.5 1.37 0.002 0.17 8.56 31

Particle Range
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APPENDIX H 
 

Hydrologic Gauge Data Summary 
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APPENDIX I 
 

Hydraulic Analysis of Surface Water 

 



   

  MEMO 

 
 

DATE: December 20, 2006 

RE: Comm. No. 30127 

TO: Heath Dairy Road Mitigation Project Folder 
 
 
 

FROM: HSMM, Inc. 
 
 
 
Hydraulic Analysis 
 
As part of the preliminary design process, HSMM personnel developed a detailed hydraulic 
model of the Heath Dairy Stream Restoration project site using HEC-RAS version 3.1.3.  The 
primary purpose of the model was to determine what backwater elevations may be reasonably 
anticipated on the project site during a range of discharges, and to ensure that mitigation 
activities will not result in hydraulic trespass onto adjacent properties. 
 
Existing Condition 
 
Using the steady-state HEC-RAS modeling approach, it was determined that under existing 
conditions, the historical dam and culvert structure at Heath Dairy Road will overtop with a 
discharge less than the calculated Q2.  This confirms the preliminary evaluation performed by 
Ecoscience Corporation in their Mitigation Feasibility Report for the Heath Dairy Road Project 
Site dated August 2003.  Upon further investigation, it was determined that a steady-state model 
such as HEC-RAS was not appropriate for conditions specific to this site.  A standard-step 
backwater calculation will not account for the surface water storage potential of the site or the 
attenuated peak discharges that will likely be produced when routing a storm hydrograph through 
the structures at the Heath Dairy Road Bridge.  Therefore, it was determined that a storage-
indication routing procedure should be performed to more accurately describe the hydraulic 
performance of the system. 
 
Using the input hydrograph development procedures developed by H. Rooney Malcolm 
(Elements of Urban Stormwater Design, NCSU, 1989) and standard storage-indication routing 
methods, an unsteady-flow model was developed for the Heath Dairy Road Project Site.  
Hydraulic routing predicts that the dam will overtop in the 10-year design storm with a peak 
input discharge of approximately 650cfs (i.e. – less frequently than the HEC-RAS model 
indicated).  The minimum flow that will pass with no significant impact from the structure was 
determined to be approximately 100cfs.  For comparison, bankfull discharge was calculated at 
174cfs.  Refer to the attached figures for a plan view illustration of the hydraulic routing results.  



   

The shaded areas on figures 1, 2 and 3 illustrate the limits of flooding predicted by storage-
indication routing methods for the bankfull discharge, Q2 and Q10, respectively.  This is the area 
which may be expected to be inundated for the corresponding storm event. 
 
The information presented on figures 1, 2 and 3 appear to confirm data produced by FEMA and 
documented on the National Flood Insurance Rate Map for Randolph County, North Carolina, 
Community Panel Number 370195 0200 B, Effective July 16, 1981.  The area of concern is 
listed as Flood Hazard Zone A.  FEMA Flood Hazard Zone A indicates that this area is subject to 
inundation by the 1% annual chance flood, but no base flood elevations (BFE) have been 
established. 
 
Proposed Condition 
 
Upon completion of final design, a set of proposed conditions models were produced to 
determine the post construction backwater elevations throughout the project site, and potential 
flood hazards, if any produced by restoration efforts. 
 
Using the steady-state HEC-RAS modeling approach, it was determined that under proposed 
conditions, the historical dam and culvert structure at Heath Dairy Road will overtop with a 
discharge less than the calculated Q2.  Comparison of the existing and proposed conditions 
models demonstrates that the 100yr water surface elevations at the upstream most cross sections 
of each reach will be slightly lowered in the proposed model.  In every instance, the difference in 
water surface elevation was less than one foot from the existing.  Furthermore, this analysis 
demonstrates that the proposed construction activities will not result in hydraulic trespass onto 
any adjacent properties. 
 
As in the existing condition analysis, it was determined that a more appropriate modeling 
approach for site-specific conditions was to develop an unsteady state hydraulic model using the 
storage-indication curve routing method.  For this model, stage-discharge relationships remain 
unchanged from existing conditions, while a proposed contour file was used to develop proposed 
stage-storage relationships.  Overall, the culvert, dam and bridge located at the downstream most 
end of the property controls the hydraulic performance of the site for the bankfull discharge and 
all greater events.  Water surface elevations and peak discharge rates computed for the proposed 
condition remain unchanged compared to the existing condition.  The minimum flow that will 
pass with no significant impact from the structure was determined to be approximately 100cfs, as 
compared to a computed bankfull discharge of 174cfs.  Again, this analysis confirms that the 
proposed construction activities will not result in hydraulic trespass onto any adjacent properties. 
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APPENDIX J 
 

Cultural Resources Information 

 







The North Carolina Ecosystem Enhancement Program (EEP) plans to restore a degraded reach of 
Back Creek, several unnamed tributaries, and preserve associated floodplain wetlands located in 
Randolph County, North Carolina.  The Heath Dairy Road Restoration Site encompasses 
approximately 7,695 linear feet of degraded channels and 1.649 acres of degraded wetlands.  The 
restoration work will include relocation of channels and associated floodplain grading.  The site 
includes two structures of potential historical significance; both are stacked stone dams.  Of the 
two, the one under Heath Dairy Rd. (31 RD 1330) appears to be suitable for listing in the 
National Register of Historic places.  The other dam (31 RD 1440) is partially collapsed and 
does not meet the requirements.  There will be no work inside the footprint of either structure. 
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ARCHAEOLOGICAL SURVEY 
PORTIONS OF THE PROPOSED HEATH DAIRY ROAD  

STREAM RESTORATION PROJECT  
RANDOLPH COUNTY, NORTH CAROLINA 

 
ER-03-1801 

 
MANAGEMENT SUMMARY 

 
Introduction 
 

Coastal Carolina Research, Inc. (CCR) conducted an archaeological survey of 
portions of the proposed Heath Dairy Road Stream Restoration Project along Back Creek 
in Randolph County, North Carolina.  The project is part of the Ecosystem Enhancement 
Program administrated by the Department of Natural Resources.  The program is part of a 
reciprocal arrangement with the North Carolina Department of Transportation.  

 
The project involves the restoration of approximately 10,000 linear feet of stream, 

most of which is remaining in the existing channel.  With the exception of one section 
that is deeply incised between high banks, movements outside the existing channel will 
still remain in the low floodplain.   

 
Results of the Investigations 
 

The archaeological survey of the stream restoration of Back Creek considered 
three areas within the APE; the bridge carrying Heath Dairy Road over Back Creek, the 
ruins of a stone dam, and an area where the creek is deeply incised with high banks.  The 
APE ends at, but includes the bridge. The area with the high banks had surface visibility, 
and the subsoil was exposed at the surface.  No archaeological remains were noted in this 
area.  The stone dam was recorded as a site, and the area at the bridge contained a stone 
dam incorporated into the bridge that had been previously recorded as a site. 
 
Summary 

  
During the survey of portions of the Back Creek stream restoration project, one 

archaeological site was recorded, and one previously recorded site was revisited. Site 
31RD1440 is the ruins of a stacked-stone dam.  It is recommended as not eligible for the 
NRHP.  Site 31RD1330 is a previously recorded resource that has been recommended as 
eligible for the NRHP as an architectural resource.  If it is impacted by the undertaking, it 
will be necessary to mitigate any adverse effects to the resource.  No additional work is 
recommended for site 31RD1440.  
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ARCHAEOLOGICAL SURVEY 

PORTIONS OF THE PROPOSED HEATH DAIRY ROAD  
STREAM RESTORATION PROJECT  

RANDOLPH COUNTY, NORTH CAROLINA 
ER-03-1801 

 
INTRODUCTION 

 
Coastal Carolina Research, Inc. (CCR) conducted an archaeological survey of 

portions of the proposed Heath Dairy Road Stream Restoration Project along Back Creek 
in Randolph County, North Carolina (Figure 1).  The project is part of the Ecosystem 
Enhancement Program administrated by the Department of Natural Resources.  The 
program is part of a reciprocal arrangement with the North Carolina Department of 
Transportation.  

 
The project involves the restoration of approximately 10,000 linear feet of stream, 

most of which is remaining in the existing channel.  With the exception of one section 
that is deeply incised between high banks, movements outside the existing channel will 
still remain in the low floodplain.  The scope for this project involved the survey of three 
areas of concern.  They are the crossing of Heath Dairy Road over Back Creek, the 
deeply incised area, and the area with the remains of stone dam (Figure 2).     

 
These investigations were conducted for HSMM in compliance with Section 106 

of the National Historic Preservation Act, 1966 as amended and 31CFR 800, the 
regulations governing the Section 106 process.  The purpose of the survey was to 
determine if the project area contained archaeological resources that are on, or 
recommended as eligible for inclusion in, the National Register of Historic Places 
(NRHP).  
 
 The scope of the investigations was consistent with the guidelines issued by the 
Advisory Council on Historic Preservation and the Secretary of the Interior's Standards 
and Guidelines for Archaeology and Historic Preservation Projects (Federal Register, 
Vol. 48, No. 190, September 1983, P. 44716-44742, et seq.).  This report conforms to the 
guidelines issued by the Office of State Archaeology (OSA) and the State Historic 
Preservation Office (SHPO).   

 
Background research for the project was conducted at the Office of State 

Archaeology (OSA) in Raleigh; the State Library, and at the library of CCR in Tarboro.  
Dolores Hall of the OSA, Paul Mohler, Archaeologist with the North Carolina 
Department of Transportation, and Penne Sandbeck, Architectural Historian with the 
North Carolina Department of Transportation, provided information on site 31RD1330.  
The purpose of the background research was to identify any previously recorded 
archaeological sites in or adjacent to the project area and to develop a historic context for 
the project.  CCR has conducted 
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Figure 1:  General Location of the Project Area. 
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Figure 2:  Location of Survey Areas Shown on an Aerial Map. 



extensive research in the project area, and background information obtained for those 
studies was used to the extent possible. 
 

Fieldwork was conducted on May 2 and 3, 2006.  Loretta Lautzenheiser served as 
principal investigator and field director, and Dawn Bradley assisted in the field and 
prepared portions of the report.  Bill Hall was the project historian and authored portions 
of the report.  Denise Haynes prepared the site forms. Graphic illustrations were prepared 
by Bill Hall.  

 
The property owner, Mr. Ridge, assisted with access to the upper dam site, and 

rescued us from the marauding cows.  
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NATURAL SETTING 
 
Physiography and Regional Geology 
 
 The study area is broken into three specific survey areas located along the 
drainages of Back Creek in central North Carolina.  Broadly, the areas of interest fall 
within the Piedmont Physiographic Province, one of three provinces existing in North 
Carolina (NCGS 1985).  Specifically, these areas lie within the Carolina Slate Belt, one 
of several northeast to southwest trending belts which make up the Piedmont. The 
Carolina Slate Belt is predominantly low-grade metavolcanic and meta-epiclastic rock 
(NCGS 1988).   
 
 The study area falls within a contact area of two rock units within the Carolina 
Slate Belt- the Felsic Metavolcanic Unit and the Metamudstone and Meta-argillite Unit 
(NCGS 1985).  The Felsic Metavolcanic unit is divided into two sub-units.  The first sub-
unit is described as “felsic rock with euhedral to subhedral feldspar crystals or lithic 
fragments in a dense, fine-grained matrix” (NCGS 1988).  Lithology of this sub-unit 
typically includes three types of tuff (felsic, crystal and lithic), flow and tuff breccia and 
some minor epiclastic and mafic volcanic rock (NCGS 1988). The Metamudstone and 
Meta-argillite unit in the study area is described as a fine-grained argillite with well-
developed bedding (NCGS, 1988). 
 
Soils 
 
 Randolph County has a published soil survey available online at 
www.co.randolph.nc.us .  Soils for the survey areas fall into two categories:  Badin-
Tarrus complex and the Georgeville silty clay loam 2 to 8 percent slope (Wyatt 2002).   
 

Badin-Tarrus Complex (BtB2 and BtC2):  The landscape for this complex is 
described as Piedmont uplands, with moderate erosion and either 2-8 percent slopes 
(BtB2) or 8-15 percent slopes (BtC2) (Wyatt 2002).  Soils are well-drained, moderately 
permeable with medium to rapid surface runoff.  Soil profiles for both slope percentage 
types are the identical, while composition percentages vary slightly. Compositionally, 
BtB2 is 44 percent Badin or similar soils, 40 percent Tarrus or similar soils and 16 
percent contrasting inclusions.  Composition for BtC2 is 62 percent Badin or similar 
soils, 33 percent Tarrus or similar soils and 5 percent contrasting inclusions.  The typical 
Badin soil profile consists of a strong brown silty clay loam at the surface and subsoil of 
yellowish red silty clay loam transitioning into red clay then into red silty clay loam.  The 
typical Tarrus soil profile consists of a red silty clay loam at the surface and red silty clay 
subsoil transitioning a red silty clay loam.  The bedrock in both soil profile types is a 
weathered, moderately fractured argillite (Wyatt 2002).  Contrasting inclusions refers to 
limited, random areas of other soil types such as Goldston, Georgeville, Callison, and 
Lignum (Wyatt 2002). 

 
Land management is mostly for cropland, pasture, hayland or woodland.   Corn, 

soybean, small grains and tobacco are the major crops grown in this complex (Wyatt 
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2002).  The Tarrus soils are better suited for crop growth than the Badin soils, although 
erodibility and soil fertility are a concern.  Both soils are well-suited for pasture, hayland 
and woodland use although again, erodibility and soil fertility could be a problem (Wyatt 
2002). 

 
Georgeville silty clay loam 2 to 8 percent slope (GeB2):  The landscape in this 

area is described as Piedmont Slate Belt, with moderate erosion and 2 to 8 percent slopes 
as the name implies (Wyatt 2002).  Soils are well-drained, with moderate permeability 
and surface runoff.  Compositionally, soils are 97 percent Georgeville or similar soils and 
3 percent contrasting inclusions.  A typical soil profile consists of yellowish red silty clay 
loam at the surface and a subsoil of red clay transitioning into red silty clay loam with 
reddish yellow mottles.  Underlying material is described as red silt loam saprolite with 
light reddish brown and pale brown mottles (Wyatt 2002).  Contrasting inclusions refers 
to Tarrus soils found on ridge shoulders and Badin soils found on more sloping parts 
(Wyatt 2002). 
 

Land use consists mostly of cropland, pasture, woodland or urban development 
(Wyatt 2002).  The soil is well-suited for growing corn, soybeans, small grains and 
tobacco; as with the Badin-Tarrus complex, erodibility and soil fertility are a concern 
here.  The soil is moderately suited for urban development, although restricted 
permeability, corrosivity and low strength are areas of concern (Wyatt 2002). 
 

The Southern Piedmont Province, as a whole, is one of the most severely eroded 
in the United States, with at least 5.5 inches of soil lost since European settlement 
(Trimble 1974).  In his research, Trimble (1974) defined five basic types of Erosive Land 
Use (ELU) practices and correlated them to soil loss.  Amount of soil erosion in each 
ELU varied due to the different varieties of crops grown and different conservation 
practices used.  This study area falls into Region V(A) or Mixed Farming Area.  Trimble 
(1974) could not determine any definite trends across this region, although he did observe 
that mean ELU intensities of this region continuously remained at levels below the mean 
ELU intensities of other regions. 
 

By 1860, portions of Region V(A) in North Carolina were showing definite signs 
of land abuse, with ELU reaching an intensity of 35-45 percent (Trimble 1974).  
Relatively large increases occurred in the western portions of Region V(A) as tobacco 
cultivation increased.  Intensity of ELU continued to grow after 1860 as tobacco 
cultivation expanded.  A marked decrease in ELU became apparent after the 1920s partly 
due to land abandonment (leading to reforesting) and partly due to the implementation of 
basic soil conservation methods (Trimble 1974).   
 
Vegetation 
 
 The project area is located within the Oak-Pine Forest Region which exists more 
or less coextensive with the Piedmont throughout the Carolinas (Braun 1950).  In this 
region, oak and hickory trees are the most commonly found and generally the most 
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widespread.  Aside from areas with poor or more arid soils, pine tree growth is usually 
temporary, ultimately replaced by deciduous species (Braun 1950). 
 
 Mixed hardwood bottomland communities develop where the flats are wide 
enough and old enough.  The principal species found are sweet gum, willow oak, white 
and winged elm, red maple, tulip tree, as and water oak (Braun 1950). 
 
Hydrology 
 
 This study area falls along the northern headwaters of the Back Creek, well north 
of Back Creek Lake.  Back Creek is a major tributary in the Yadkin-Pee Dee River 
Subbasin, a subdivision of the Yadkin Basin.  This creek trends north to south, with a low 
gradient averaging 0.2 feet/mile.  In some areas, the creek passes through more resistant 
bedrock, resulting in a steeper channel or a poorly developed floodplain.  Other areas 
travel through softer rock, allowing the creek to meander laterally and resulting in well-
developed floodplains and terraces.  Both bed and bank form of Back Creek have been 
changed by agricultural and pasture activity.  Removing vegetative cover for both 
activities would increase stream flow, resulting in a straighter channel bed, steeper banks 
and carrying of a heavier load (more soil) downstream.  Modern soil conservation 
techniques implemented in the area would lessen the effect of such activity, but would 
also influence the character of the creek bed and bank. 
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HISTORIC BACKGROUND 
 

Paleoindian Period 
 

Native American occupation of North America dates to at least the Paleoindian 
period, which is thought to have begun by approximately 12,000 to 11,000 B.C. 
(Anderson and Faught 1998).  The evidence for Paleoindian occupations at this time 
includes fluted projectile points (i.e., Clovis and Cumberland points) (Griffin 1967; 
Justice 1987).  These points are generally scarce and often come from disturbed surface 
contexts.  The points were part of a mobile subsistence pattern based upon hunting and 
gathering in a boreal forest environment.   
 

Unfluted trianguloid projectile points such as Dalton and Hardaway Side-Notched 
mark the end of the Paleoindian period and the transition to the Early Archaic period (ca. 
8000 B.C.)  (Justice 1987; Daniel 1998).  These points have been recovered from 
stratified Paleoindian to Archaic contexts in eastern North America and appear to 
represent a technological link to the side- and corner-notched traditions of the Early 
Archaic period.       
 
Archaic Period 
 
 The Archaic period (8000-1000 B.C.) was apparently a time of climatic change.  
A shift from boreal forests to northern hardwoods occurred around the time of the Early 
Archaic period (8000-5000).  During the early part of this time, a cool, moist climate 
prompted the expansion of species-rich Mixed Hardwood Forest in the eastern United 
States.  During the Hypsithermal phase, the Oak-Chestnut Forest became dominant in the 
central and southern Appalachians, oak and hickory were replaced by southern pine on 
the Coastal Plain, and the Oak-Hickory-Southern Pine Forest covered the Piedmont 
(Delcourt and Delcourt 1981; Delcourt and Delcourt 1985).  These changes were 
probably accompanied by an increase in population, as seen in the greater number of sites 
with Archaic components (Phelps 1983).  It is generally thought that in the Archaic 
period there was a continuation of the hunting and gathering lifestyle, with a possible 
round of seasonal movement between base camps and hunting camps. 
 
 The Early Archaic Palmer phase is typified by a small corner-notched blade with 
a straight, ground base and pronounced serrations (Coe 1964).  During the Kirk phase the 
points increased in size and basal grinding declined.  A broad-stemmed, deeply serrated 
point gradually replaced the earlier corner-notched style.  The decrease in basal grinding 
characteristic of later Kirk projectile points is indicative of cultural affiliations to the west 
(Coe 1964).   
 
 The Middle Archaic Stanly phase appears to have developed out of the preceding 
phases and is the earliest clearly documented occupation at the stratified Doerschuk site 
(31MG22) in Montgomery County (Coe 1964; Phelps 1983). The Morrow Mountain and 
Guilford phases also appear during the Middle Archaic period (5500-3000 B.C.).  
Morrow Mountain projectile points are relatively small with a short, tapering stem.  
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Davis and Daniel (1990) date these points to about 5500-5000 B.C.  The analysis of 
material from the Haw River sites suggests that the Morrow Mountain I and II type 
points may actually represent the continuation of the stemmed point tradition (Claggett 
and Cable 1982).   
 
 Guilford projectile points, which represent “a potentially anomalous situation in 
the overall Piedmont sequence” (Claggett and Cable 1982:39), are found in two forms: a 
lanceolate variety, the most commonly recovered, and a form with a weakly developed 
stem.  According to Davis and Daniel (1990), these date to about 5000-4000 B.C.  The 
Guilford type has been described as “a thick, lanceolate bifacial cutting or piercing 
implement that apparently interrupts the Archaic development trend from notched to 
stemmed points (Claggett and Cable 1982:39).  The apparent deviation in development is 
all the more noteworthy when the Late Archaic Savannah River projectile point, which 
represents clear evidence of a return to the Archaic developmental continuum, is 
considered.  A recent study, however, has used mixed deposits and transitional forms 
from the Lowder’s Ferry site (31ST7) to question the interpretation of Guilford and 
Morrow Mountain points as representing intrusive traditions (Drye 1997).  Even more 
recently, the recovery of Savannah River, Morrow Mountain, and Guilford points from 
the same undisturbed strata at a site in Randolph County (31RD1166) provides some 
evidence of cultural continuity during the Archaic period (Lautzenheiser et al. 1999). 
 
 The Halifax phase was identified from the Gaston site (31HX7) on the Roanoke 
River, but did not appear at either the Hardaway or Doerschuk sites (Coe 1964).  The 
Halifax point type, usually made of vein quartz, is a slender blade with shallow side 
notches.  The base and side notches were usually ground.   
 
 The end of the Archaic, or terminal Archaic, is marked by the Savannah River 
phase.  During this time, there is evidence for larger sites containing steatite bowls, 
human burials, and prepared hearths.  This evidence suggests a more settled lifestyle 
(Ward 1983).  The Savannah River projectile point is a large, heavy, triangular blade 
with a broad stem (Coe 1964).  In the Southeast, the Savannah River phase is associated 
with a riverine, shellfish-oriented adaptation.  The full complement of Savannah River 
projectile points, steatite bowls and netsinkers, engraved bone pins, grooved axes, and 
atlatl weights is usually recovered from riparian sites.   
  
Woodland Period 
 
 During the Woodland period (1000 B.C.-A.D. 1650), the beginnings of regional 
differences are noted.  The introduction of the bow and arrow and of ceramic 
manufacture generally defines the beginning of the Early Woodland (1000-300 B.C.) in 
eastern North America.  Other common Early Woodland traits include the cultivation of 
plants and the construction of burial mounds.  The cultivation of maize probably dates to 
around A.D. 1000 in the Piedmont.  Burial mound complexes are essentially absent from 
the northern Piedmont (Hargrove et al. 1986). 
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 The earliest expression of the Woodland tradition in the Piedmont is the Badin 
culture.  It is characterized by hard, sandy ceramics and large, crude triangular projectile 
points.  The differences between the southern and northern Piedmont traditions became 
more pronounced through time, and Badin assemblages are more commonly southern 
Piedmont phenomena.  In general there is increasing diversity in the ceramic materials by 
the Late Woodland period (Ward 1983). 
 
 The Middle Woodland Yadkin phase was defined from the Doerschuk site.  The 
ceramics appear to have evolved from the previous Badin type.  The temper changed to a 
crushed quartz that, in some cases, constituted 30 to 40 percent of the paste.  The surface 
finishes were cord-marked or fabric-impressed.  It was during this phase that influences 
from the southern coastal region first appear, with clay temper mixed with the quartz 
(Coe 1964).  The projectile point type was the Yadkin Large Triangular point, which 
differed from the previous Badin style in that it was better made. 
  

The Uwharrie ceramic series in the central and southern Piedmont represents a 
late Middle Woodland/early Late Woodland outgrowth of the Badin and Yadkin ceramic 
traditions (Coe 1952; Eastman 1994).  Uwharrie ceramics are marked by abundant 
fragments of crushed quartz temper.  Portions of a Uwharrie vessel, recovered from a 
feature at the Donnaha site (31YD9) in northern Yadkin County, were found in 
association with charcoal fragments that provided a C-14 date of A.D. 1480 (Woodall 
1984).  The Uwharrie projectile point type is a small, slender triangle.   
 
 Late Woodland Dan River ceramics in the central and southern Piedmont 
probably developed out of the preceding Uwharrie phase (Coe 1964).  The Dan River 
wares may contain both crushed quartz and coarse river sand inclusions.   
 
 During the Late Woodland period, a group of people from present-day South 
Carolina or northern Georgia migrated into the upper Pee Dee Basin, bringing with them 
a more complex cultural tradition, similar to that of the great southeastern Mississippian 
cultures (Ward and Davis 1999).  The ceramic tradition of these new residents consisted 
of smoothed, burnished, and complicated-stamped vessels with a well-mixed paste 
including fine quartz sand (Coe 1964).  Very little residual influence is found in the area 
following the withdrawal of these southern people around A.D. 1500. 
  

Just before early European contact, the Caraway tradition developed in the central 
and southern Piedmont from the preceding Uwharrie-Dan River tradition.  The series is 
represented by plain and stamped wares with a compact paste.  Some Pee Dee influence 
is apparent.  Caraway ceramics are tempered with very fine sand, and the plain wares are 
finished by smoothing, burnishing, and smudging (Coe 1964).  Late Woodland and later 
historic period Caraway projectile points are small and isosceles-triangular. 
  

By the time of European exploration, the Catawba Indians occupied much of the 
southern Piedmont, including the region around the current project area.  The Catawba 
were a Siouan-speaking group who later formed a confederacy with groups such as the 
Sugeree and the Waxhaw (Hudson 1970).  Late Woodland and early historic Catawba 

 10



ceramics are similar to Caraway ceramics but are more thoroughly burnished.  By the 
time of John Lawson’s journey in 1701, the Catawba were middlemen in the Virginia 
trade, supplying groups in the southern Carolina backcountry and probably the Cherokee 
as well.  
 
Early Settlement 
 
 Settlement of the area by Europeans began in the early 1700s.  These settlers were 
mostly from Pennsylvania and included people of Scotch-Irish, German, and English 
descent.  As settlement in the eastern counties accelerated, people began moving west.  
Settlers also continued to move into the area down the Trading Path from Virginia and 
Pennsylvania.  The colony at this time was still held by the Lords Proprietors.  During the 
66 years of proprietary rule, the titles passed through nearly 50 hands (Powell 1963). 
 
 In 1728, seven of the Proprietors sold out to the crown and Carolina became a 
royal colony.  The sole holdout was Lord Carteret, who left his holdings to his son, the 
Earl of Granville.  In 1744, the Granville District was laid off along the North Carolina-
Virginia line and included a strip 60 miles wide.  The western boundary was Bath in 
1744, the Haw River in 1746, and the Rocky River in 1766 (Lefler and Newsome 1963).  
The early settlers in the area of Guilford and Randolph counties purchased their land 
from Lord Granville or his agents rather than the crown. The current Randolph and 
Moore county line follows the original Granville Grant line.  Deeds in the Granville 
Grant were recorded from about 1730 to 1750 (Burgess 1924). 
 
Formation of Randolph County 
 
 Randolph County was originally part of Guilford County.  In 1770, the county 
was divided in half, with the southern part becoming Randolph.  The county was named 
for Peyton Randolph, who was then president of the Continental Congress (Burgess 
1924). The tax list in 1779 showed 879 taxables and approximately 4,500 persons in the 
county. The first courthouse was built at Cross Roads, where the Trading Path crossed 
the road from Cross Creek to Salem.  The town of Johnstonville was authorized and was 
built around the courthouse square (Randolph County Historical Society 1980). 
  
 This courthouse location proved inconvenient, and in 1793, the court was moved 
to Randolph Court House on land deeded by Jesse Handley.  The little village changed its 
name to Asheborough in 1796 to honor Governor Samuel Ashe.  The first town, which 
stood two miles south of Randleman near Brown’s Cross Roads, is now a plowed field 
(Randolph County Historical Society 1980). 
 
The Revolution 
 
 Events of the Revolutionary War in Randolph County centered around the 
depredations of Colonel David Fanning and other Whig and Tory disputes.  Fanning 
lived in Chatham County and was named a Colonel of the Royal Militia.  With his 
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followers, he practiced guerrilla warfare, marauding throughout the area, with house 
burning, pillaging, and murder marking his path (Blair 1890). 
 
 Captain William Clark was the acknowledged leader of the Whig Party in 
Randolph County.  He lived on the south side of the Deep River near where the Naomi 
Factory was built.  Clark captured and killed John Elrod and Samuel Still, two notorious 
Tories who lived in the fork of the Yadkin River.  Their deaths were in retaliation for a 
raid into Randolph County during which they had murdered Henry Johnson.  William 
Millikan, a Quaker who lived on the west side of the road south of New Market, saw his 
house burned by the Tories.  Although Millikan, in true Quaker fashion, did not take up 
arms, he was an active advocate of liberty.  Col. Thomas Dougan, who lived at the Cross 
Roads and had a store there, was captured by Fanning, who was prepared to hang him.  
Some of Fanning’s men, friends of Dougan’s, intervened and gained his release (Blair 
1890).  Another leader of the Whig party in Randolph and Chatham counties was Herman 
Husbands of Sandy Creek.  Although raised as a Quaker, Husbands commanded the 
Regulators at the battle of Alamance in 1771.  He was later a member of the legislature 
and owned a large tract of land on the Deep River near the Buffalo Ford (Blair 1890). 
  
The Antebellum Period 
 
 In 1843, the County Court ordered that mile posts were to be erected on all main 
roads.  All measurements began at the Courthouse in Asheborough.  The markers were 
made of wood or stone.  At one time more than 50 covered bridges stood on county roads 
(Randolph County Historical Society 1980); the last remaining bridge stood below 
Coltrane Mill. 
  
 In the 1850s, Randolph County had five textile mills.  Holland Thompson wrote 
in 1906 that 

upon Deep River in Randolph County, where five mills were built  
before 1850, conditions were somewhat peculiar. . . . These mills were in 
a section where the Quaker influence was strong.  Slavery was not 
widespread and was unpopular.  The mills were built by stock companies 
composed of substantial citizens of the neighborhood.  There was little or 
no prejudice against mill labor as such, and the farmer’s daughters gladly 
came to work in the mills.  They lived at home, walking the distance 
morning and evening [Randolph County Historical Society 1980:78]. 

 
By 1850, wheat was a major crop in the Central Piedmont, with Randolph County 

being a major producer (Lefler and Newsome 1963).  According to the 1860 Census of 
Manufacturing, Randolph County had an impressive 45 grist mills and 19 saw mills.  A 
number of these mills had been established in the eighteenth century.  The first mill 
privilege was granted to Samuel Walker in 1756 for a grist mill on Sandy Creek (Martin 
1993).  John Barton had a mill on Stinking Quarter; Andrew Hoover had a mill in the 
forks of the Uwharrie; Elisha Mendenhall’s mill on the Deep River was known as 
Coltrane’s Mill; Samuel Walker owned a mill on Sandy Creek; Soloman Fuller’s mill on 
Caraway Creek was at the Rough Shoals; Thomas Cox had a mill on the Deep River; and 
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John Henly’s mill was also on the Uwharrie River.  All of these mills were in existence 
prior to 1787 (Blair 1890). 
 
 The first cotton mill in the county was built at Cedar Falls in 1836 by Benjamin 
Elliott, Phillip Horney, Alfred Marsh, and Henry Elliott.  The land where the mill and 
village developed was granted to Herman Husbands in 1755 by Lord Granville.  A grist 
and flour mill was operated on the site for a number of years before the factory was built 
(Blair 1890). 
  
The Civil War 
 
 Early on during the Civil War a large number of deserters fled to the county.  The 
central region of the state, Guilford, Forsyth, Randolph, Moore, and Davidson counties, 
harbored a large number of deserters.  Deserters came to the area in part because of the 
presence of the Quaker population, who because of their opposition to the war would not 
turn them in to the authorities.  Some of these deserters would band together and for a 
rather intimidating force.  These men often brought their weapons with them from their 
units making them better armed than the local militia.  A band of 300 to 400 such 
deserters reportedly roamed Randolph County (Barrett 1963). 
 
 The regular troops dispatched to the county to round up the deserters often 
brought the law-abiding residents as much trouble as the deserters.  General R. F. Hoke 
entered the area in the fall of 1863 to round up deserters.  Residents complained that 
troops visiting local farms plundered the farms families of deserters as well as loyal 
Confederates (Barrett 1963). 

 
Postbellum Period  
 
 In the period after the Civil War, the people of the town and county attempted to 
return to normal.  A journalist on a tour of the South in late 1865 described the area 
around Greensboro as “sterile in appearance.”  Cornelia Spencer also described the 
conditions for many of the families in central North Carolina who “lived for months on 
cornbread, sorghum, and peas; where meat was seldom on the table, tea and coffee never 
(Robinson 1980:113). 
 

Although Union and Confederate armies did not battle in Randolph County, the 
county still had to contend with the loss of many of its young men in the war.  The 
county had also suffered the ravages of the deserters that took refuge in the county, as 
well as the Confederate authorities sent to catch them.  However, Randolph County was 
fortunate enough that when the war ended the county’s limited industrial infrastructure, 
particularly the mills. 
 
 According to the 1904 North Carolina Year Book and Business Directory, 
Randolph County had made great strides in increasing the number of industries operating 
in the county during the postbellum period.  The directory listed four cotton gins located 
in the county and at least eight cotton mills.   The county also boasted other industries 
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such as brick manufacturers, furniture manufacturers, a foundry, and numerous 
merchants (News and Observer 1904). 
 
 The textile industry continued to grow in Randolph County.  By 1938, a total of 
24 textile mills were in operation.  These mills employed over 4,500 people.  The next 
largest industry in the county during the late 1930s was furniture and finished wood 
products manufacturing.  This industry employed nearly 700 people.  Farming continued 
to make up a significant part of the county’s economy with over 4,800 farms in operation 
as of 1935, with tobacco listed as the largest money-making crop (North Carolina 
Department of Conservation and Development 1938). 
 
 In recent years, southeastern Randolph County has experienced a growth in 
tourism.  The North Carolina Zoological Park and Botanical Gardens located at 
Purgatory Mountain in 1971.  This section of the county also attracts tourists shopping 
for the fine pottery still produced there.  The community of Coleridge also attracts 
visitors interested in learning about life in a nineteenth century industrial village 
(Randolph County Historical Society 1980). 
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PREVIOUS RESEARCH 
 

 Some of the most extensive research in Randolph County has been conducted for 
the proposed Randleman Reservoir. Archaeological work on the proposed reservoir was 
initiated in the 1970s by the Research Laboratories of Anthropology at the University of 
North Carolina at Chapel Hill (UNC-CH).  The survey was conducted over portions of 
Guilford, Randolph, and Moore Counties in preparation for the construction of two 
reservoirs along the Deep River (Coe and Wilson 1976).  In addition to using topographic 
maps and previous site reports, personnel from UNC-CH utilized aerial maps to locate 
previously recorded sites and locations likely to yield additional sites.  Survey areas were 
confined to open fields or other locations with surface visibility.  One hundred and 
twenty one prehistoric sites were located during the intensive surface survey.  The 
majority of the Woodland sites were located along the floodplain of the Deep River, and 
Archaic sites were located primarily at middle and upper elevations. Coe and Wilson 
(1976) also noted a sharp decline in the number of sites from Archaic to Woodland times 
and suggested that this was due to the paucity of wide bottomland tracts favored by 
Woodland peoples.  No historic sites were recorded. 
 
 Over the years plans for the Randleman Reservoir changed from a large, 
recreational lake to a smaller lake to serve as a water supply for the City of Greensboro.   
Wake Forest University conducted a survey of portion of the proposed Randleman 
Reservoir using “a multistage sampling design, involving environmental stratification and 
clustering of sample survey units along Deep River and its major tributaries” (Woodall 
1977:iii).  The Muddy Creek drainage and the Deep River drainage were divided into 
sub-units, or clusters, which were “defined so as to include as complete a ‘set’ of 
microenvironments as possible” (Woodall 1977:10).  Woodall (1977:12) reported that 
because historic sites were “sorely under-represented” in the sampled areas, other sites 
noted outside the sampled areas were also recorded.  Eighty-five prehistoric sites and 
seven historic structures were recorded during this survey.  Information gathered from 
this survey allowed the researchers to estimate that the total number of sites in the project 
area was 603+96 (Woodall 1977).  
 
 In 1983, Archaeological Research Consultants, Inc. (ARC) conducted a survey of 
320 acres at the site of the proposed Randleman Reservoir Dam (Lewarch et al. 1983).  In 
the uplands, exposed areas were intensively surface surveyed, and areas with limited 
visibility were shovel tested at 30-meter intervals.  During this survey, 33 prehistoric and 
11 historic sites were recorded. The majority of the prehistoric sites were upland lithic 
scatters with few diagnostic artifacts.  No evidence of intact prehistoric sites was located 
in the narrow floodplains of the project area.  
 
 ARC recorded a much higher density of sites than previous surveys of the region 
(Lewarch et al. 1983), in part because the floodplains in the area of their survey tended to 
be broader than those in other areas, and the region may have been one of higher natural 
productivity.  The survey conducted by ARC was also more intensive than other surveys.  
Leward et al. (1983:81) suggested that additional intensive surveys of the region be 
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conducted in order to determine “whether the dam survey site density is the result of 
prehistoric cultural ecology or of archaeological survey technique.  
 
 As part of the cultural resources planning conducted for the Randleman Reservoir, 
Garrow and Associates reviewed the previous research and analyzed a database 
constructed from information in the state files on previously recorded sites in the area.  
As a result of this review, they noted a “lack of information on the boundaries of land 
surveyed,” as well as “a significant shortfall of survey within floodplains, and a general 
neglect of historic archaeological sites” (Gunn et al. 1993).  Although Garrow researchers 
found that the approximate number of sites in the project area had been adequately 
estimated, they noted that future investigations needed to place more emphasis on 
documenting the “integrity and habitats of each site,” as well as site size, time, and 
function (Gunn et al. 1993:44).  The researchers then devised a plan for the completion of 
the cultural resources inventory for the reservoir, including deep testing of the floodplains 
utilizing backhoes.  
 
 The final survey of the proposed reservoir, now including only the pool area and 
not the buffer zones or access points, was conducted by CCR (Lautzenheiser et al. 1997).  
During this study, which included deep trenching of floodplain deposits, 81 sites were 
recorded.  This study also resulted in a geoarchaeological model for Piedmont drainage 
basins.  Among the sites recorded were three water mills with substantial remains, a dam 
and remains of some cribbing from an Antebellum mill, and the remains of a blacksmith 
shop that had been operated from a water source at a dam, also recorded as a site.  A final 
water-powered industry was the remains of a small dam that reportedly was part of a gun-
smith operation.  
 
 Evaluative testing was conducted at seven historic sites in the proposed reservoir, 
including the water-powered sites (Lautzenheiser and Lynch 1998).  In addition, data 
recovery was conducted at the Freeman’s Mill (31GF373) that had been determined 
eligible for the NRHP at the survey stage (Lautzenheiser and Lovett 1998).  Two of the 
larger mills, Coltrane’s Mill (31RD1183) and the Walker Mill (31RD1141) retained 
portions of the later buildings and machinery, but neither retained significant information 
on the history of water-powered industries in the region. 
 
 The Freeman’s Mill, however, did yield important information.  The data 
recovery was approached from a multi-disciplinary perspective.  In addition to the 
archaeological investigations, a review of the technology was undertaken in the collapsed 
“layer-cake” of the three floors of the building.  The mill was founded in the late 
eighteenth century and operated first as a gristmill. The mill saw its major use as a textile 
factory and was later operated as an ice plant, hydroelectric generator, and an automobile 
repair shop (Lautzenheiser and Lovett 1998).  
 
 Only one archaeological site has been previously recorded in the current project 
area.  Site 31RD1330 is discussed in the Results section. The other previously recorded 
sites closest to the project area were recorded by an avocational archaeologist.  The three 
sites were originally defined as a single large site, but were assigned three site numbers 
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upon review.  Located about a mile from the current project area, the three sites yielded 
ceramics, Guilford, Randolph, Morrow Mountain, and Savannah River projectile points.  
They also yielded unidentified points, possibly Kirk points.  
 

Two surveys have been conducted in the general project vicinity.  One for the US 
220 Business improvements resulted in the recording of 13 archaeological sites (Idol and 
Webb 2005).  All of the 13 sites were located on upland soils that had been eroded.  
Although the combined total of lithic artifacts from the site represented a fairly high 
percentage of high-quality rhyolite flakes, there was no context to the collection.  All of 
the sites were recommended as not eligible for the NRHP. 

 
A second survey, slightly closer to the study area covered an 8.9-mile corridor for 

the proposed relocation of US 311.  Seventy-five archaeological sites were recorded in 
the APE (Kirchen et al. 2002). Ten of the sites had historic components; however none of 
these retained significant deposits.  Of the prehistoric sites, only one was recommend as 
eligible for the NRHP.    
 

Archaeological surveys are underway for the proposed Asheboro Bypass; 
however information on that survey was not available when the research was conducted 
for this project.      
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METHODS 
 
Introduction 
 
 The purpose of the survey and evaluation was to determine if cultural resources 
that are on, or eligible for, the NRHP are located within the project APE.  These 
resources were assessed against the criteria for the NRHP in order to determine their 
potential for eligibility.  These criteria require that the quality of significance in American 
history, architecture, culture, and archaeology should be present in buildings, structures, 
objects, sites, or districts that possess integrity of location, design, setting, materials, 
workmanship, feeling, and association, and that the buildings, structures, objects, sites, or 
districts: 
 

A) are associated with events that have made a significant contribution to the 
broad patterns of our history; or 

B) are associated with the lives of persons significant in our past; or 
C) embody the distinctive characteristics of a type, period, or method of 

construction or that represent the work of a master, or that possess high artistic 
values, or that represent a significant and distinguishable entity whose 
components may lack individual distinction; or 

D) have yielded, or may be likely to yield, information important in prehistory or 
history (Federal Register 1997). 

 
Background Research 
 

Background research was conducted at the: 
• Randolph County Public Library, Asheboro 
• North Carolina Office of State Archaeology, Raleigh 
• North Carolina State Library, Raleigh 

 
 Additional information was obtained from the library at CCR.  The purpose of 

the background research was to identify any previously recorded archaeological sites in 
or adjacent to the project area, to obtain information on project-specific natural 
characteristics and cultural patterns, and to review the results of cultural resource 
investigations in the region.    
 
Archaeological Field Methods 
 

The study area consisted of three areas, two of which had standing remains.  The 
third area had sufficient ground exposure that shovel testing was not necessary.    

 
Black-and-white and color photographs were used to document the general 

conditions of the project area and the sites that were encountered.  All survey areas were 
plotted on the project field map and USGS 7.5-minute quadrangles.  
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 Archaeological sites were defined by the recovery of three or more artifacts in 
reasonable association or the presence of surface or subsurface structural remains.  If a 
site was identified during surface survey, additional pedestrian transects at 5-m (16-ft) 
intervals or less were used to identify the site boundaries and obtain full survey coverage 
of the site area.   
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RESULTS OF THE SURVEY 
 

Introduction 
 
 The archaeological survey of the stream restoration of Back Creek considered 
three areas within the APE; the bridge carrying Heath Dairy Road over Back Creek, the 
ruins of a stone dam, and an area where the creek is deeply incised with high banks.  The 
APE ends at, but includes the bridge. The area with the high banks had surface visibility, 
and the subsoil was exposed at the surface.  No archaeological remains were noted in this 
area.  The stone dam was recorded as a site, and the area at the bridge contained a stone 
dam incorporated into the bridge that had been previously recorded as a site (Figure 3).  
These resources are described below.  
 
SITE NUMBER:  31RD1330 
SITE TYPE:  Stone Dam 
COMMENTS:   Site 31RD1330 is a previously recorded stone dam incorporated into the 
bridge structure of Heath Dairy Road (SR 1712) over Back Creek (Figure 4).  The site 
was originally recorded by NCDOT archaeologists and given a state site number, 
however, no site form was completed.  The site was also visited in 2003 by Penne 
Sandbeck, Architectural Historian with the North Carolina Department of Transportation.   
Ms. Sandbeck concluded that the dam was associated with a mill; however no remnants 
of any mill were included in the site description.    
 
   This site is similar in construction to site 31RD1440 (described below) with a 
sloped spillway across the center of the dam, although the dam at 31RD1330 is in good 
condition.  A drain located at the base of the dam allows the stream to flow normally 
(Figure 5), and the dam currently acts as a culvert.  
 
 Historic maps reviewed by CCR did not note any mills in this area; however, that 
does not preclude their presence.  The research by NCDOT did note that a mill was 
operated at the ford on Back Creek.  It is possible that a ford may have been in this 
location as Heath Dairy Road currently crosses the creek at this point.  There is no 
evidence of a race or flume at this dam to carry water to the wheel.  It is possible that the 
race could have been destroyed during improvements to Heath Dairy Road and the 
incorporation of the dam into the bridge structure.  Investigations immediately below the 
dam did not note any mill remains, however, survey did not continue down stream 
outside the APE.  
 
RECOMMENDATIONS:  The site was recommended as potentially eligible for the 
NRHP by NCDOT (Faquin 2003). There are no boundaries associated with the dam 
except for the footprint of the resource. The dam has been recommended as eligible as an 
architectural resource, and no archaeological components are present in the project APE.    
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Figure 3:  Locations of Archaeological Resources in the Back Creek Project Area. 

31 RD 1330 

31 RD 1440



 
 
 
 
 
 
 
 
 
 
 

 

Figure 4:  View of Site 31RD1330. 

Figure 5:  Base of Dam at 31RD1330 Showing the Discharge at the Base. 
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Figure 6:  Site 31RD1440. 

Figure 7:  View of Downstream Side of Dam at 31RD1440 Showing Discharge 
Similar to Site 31RD1330. 
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SITE NUMBER:  31RD1440 
SITE TYPE:  Stone Dam 
COMMENTS:  This site is the remains of a stacked-stone dam.  It is located along the 
northern headwaters of Back Creek, approximately 2600 feet (.49 miles) upstream from 
site 31RD1330.  The structural integrity of this dam has been breached, but partial ruins 
remain (Figure 6).  According to Mr. Ridge, the property owner, the dam was breached in 
1954 during Hurricane Hazel. 
 

This site is similar to site 31RD1330, the previously recorded stone dam 
incorporated into the bridge structure of Heath Dairy Road (SR 1712).  Both sites are 
similarly constructed with a sloped spillway across the center of the dam.  As in site 
31RD1330, a drain is located at the base of the dam so that the stream is unimpeded 
during periods of normal flow (Figure 7).  In both dams these drains were formed using a 
large stone lintel across the top, obviously placed during the original dam construction.  
This would negate the use of the dam to store water to operate a water wheel or turbine. 
If there was a mill at this site, it is possible it operated only periodically, and the drain 
was closed at periods of operation.  
 

White it is possible that these dams were associated with mills, it is also possible 
that they were constructed not to store water, but to slow the flow of water during periods 
of flood, preventing the erosion of topsoil and limiting flooding downstream.  Site 
31RD1330 provides a better example as it is completely intact and still functional.  The 
close proximity of the two dams could imply a series of erosion control dams used along 
the bank creek.  Mr. Ridge, the property owner, does not know of any mills associated 
with the dams, but had heard that they were for erosion control.    
RECOMMENDATIONS:  Regardless of its original function, this dam is in ruins and does 
not retain the ability to yield significant information. This site does not appear eligible for 
the NRHP, and no additional archaeological work is recommended. 
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RECOMMENDATIONS 
 

 During the survey of portions of the Back Creek stream restoration project, one 
archaeological site was recorded and one previously recorded site was revisited. Site 
31RD1440 is the ruins of a stacked-stone dam.  It is recommended as not eligible for the 
NRHP.  Site 31RD1330 is a previously recorded resource that has been recommended as 
eligible for the NRHP as an architectural resource.  If it is impacted by the undertaking, it 
will be necessary to mitigate any adverse effects to the resource.  No additional work is 
recommended for site 31RD1440.  
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APPENDIX A 
 

PROPOSAL TO PERFORM ARCHAEOLOGICAL SERVICES 
COASTAL CAROLINA RESEARCH, INC. 

 
 

PROJECT:  Archaeological Survey of Portions of the Proposed Heath Dairy Road 
Stream Restoration Project, Randolph County, North Carolina 
 
DATE:  May 3, 2005 
 

INTRODUCTION 
 
 Coastal Carolina Research, Inc.(CCR), proposes to perform the following 
archaeological services for HSMM in partial compliance with Sections 106 and 110 of 
the National Historic Preservation Act of 1966, and the Advisory Council on Historic 
Preservation's regulations for compliance with Section 106, codified as 36 CFR Part 800.  
The survey of the selected areas will be consistent with the Secretary of the Interior's 
Standards and Guidelines for Archaeology and Historic Preservation.  The 
archaeological report will conform to the report guidelines issued by the Office of State 
Archaeology (OSA) of the State Historic Preservation Office (SHPO). 
 
 This proposal is being prepared in response to a request from HSMM to conduct 
an archaeological survey of portions of the proposed Heath Dairy Road Stream 
Restoration.  The stream restoration covers approximately 10,000 linear feet of stream in 
a corridor 100 feet wide (50 feet each side of the stream).  The Area of Potential Effects 
(APE) for the study has been defined by the Ecosystem Enhancement Program (EEP) of 
the Division of Natural Resources (DNR) as two areas containing known historic 
resources and one five-acre area of uplands adjacent to the stream.   
 
 This project is subject to a permit from the US Army Corps of Engineers 
(USACE).  Section 106 of the National Historic Preservation Act (NHPA) requires 
Federal agencies to take into account the effects of their undertakings on historic 
properties and afford the Advisory Council on Historic Preservation (ACHP) a 
reasonable opportunity to comment on such undertakings.  The Agency official should 
consult with the State Historic Preservation Officer (SHPO) in a manner appropriate to 
the agency planning process and to the nature of the undertaking and its effects on 
historic properties.  The agency official should identify the APE in consultation with the 
SHPO and make a reasonable and good-faith effort to carry out appropriate identification 
efforts.  As the agency has not consulted with the SHPO in advance of the survey, the 
APE may be expanded requiring survey of additional areas.  Any additional survey will 
require a supplemental agreement.  
 
 If archaeological sites are recorded in the three survey areas that appear to be 
potentially eligible for the National Register of Historic Places (NRHP), the report will 
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make recommendations for any needed additional work or management options.  If 
properties that are potentially eligible for the NRHP are located in the survey area, 
additional evaluation may be necessary.  Evaluations will require a supplemental 
agreement. 
 

DESCRIPTION OF THE SURVEY AREA 
 
  The project area is located in northern Randolph County west of US 220 along a 
tributary of Back Creek.  The majority of the area is in pasture.  The three areas defined 
for survey include a bridge (approximately one acre), stone structure that may be the 
remains of a dam (approximately one acre), and an area of high banks where the stream 
bed is deeply incised (approximately five acres).   
 

PLAN OF WORK 
  
Background Research.  Background research will be conducted at the Office of State 
Archaeology, the state library, the library of CCR, and possibly the UNC-Charlotte 
library.  All previously recorded resources in the project area will be noted on the project 
maps.  The information on the site forms will also be recorded.  All cultural resources 
reports from the counties as well as regional studies will be reviewed.  In addition to the 
archival research, knowledgeable individuals will be sought out for local information. 
The background review will include project-specific natural characteristics and cultural 
patterns, and will synthesize the results of cultural resources investigations in the region 
to assess and update the existing documentation.    
 
If previously recorded archaeological sites are located within the project corridor but not 
within the defined APE, they will be noted on project maps as not having been revisited.  
 
Archaeological Survey.  The survey will be designed to identify the archaeological 
resources within the defined APE, and if possible, to determine whether or not the 
identified resources are potentially eligible for listing in the NRHP.  The level of effort 
will be to the extent needed to identify the sites and assess the potential for eligibility of a 
site to the NRHP.  It is often not possible to evaluate archaeological sites without an 
intensive testing program. Evaluative testing to determine eligibility is not included in the 
current proposal.   
 

In areas of sufficient surface visibility a surface survey will be conducted 
supplemented by shovel tests.  Surface survey will be the survey method of choice when 
appropriate.  Shovel tests will be placed in sites identified by surface survey to view the 
soil profiles. Shovel tests will also be utilized in areas of poor surface visibility, and will 
be placed on no greater than 30 m intervals in areas of moderate and well drained soils.  
Survey intervals will be greater in areas of somewhat poorly drained soils and will be 
placed judgmentally depending on the soil conditions.  Disturbed and wet areas will not 
be shovel-tested.  Shovel tests will be on closer intervals in defined historic areas.  
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 Shovel tests are usually 30 x 30 cm and will be excavated into the subsoil or 
sterile soil.  Occasionally larger tests will be utilized.  Fill from the tests will be screened 
through 0.25-inch mesh screen.  In the event that the soil cannot be screened, the fill will 
be hand and trowel sorted. 
 

An archaeological site will be defined by the recovery of three artifacts in 
reasonable association.  Historic sites are also defined by the presence of surface or 
subsurface structural remains.  Diagnostic isolated finds are given a site number for 
management purposes.  On occasion, an isolated find will be defined as a site, 
particularly in those instances where the find is recovered from an area of low visibility 
or heavy erosion and in an area where the presence of a site would be expected. 
 
 When an archaeological site is identified, the approximate horizontal and vertical 
extent of the site, as well as the internal configuration of the site, will be defined to the 
extent possible. 
 

Management Summary.   The management summary will be submitted to 
HSMM within ten working days following the completion of fieldwork.  This summary 
is a preliminary evaluation of the results of the fieldwork.  The summary will discuss the 
results of the fieldwork and present a preliminary assessment of the identified 
archaeological sites. 
 
All sites recorded will be given a permanent site number obtained from the Office of 
State Archaeology.  This site number may not be available for the management summary, 
but will be used in the final report. 
 

Evaluation.  Recommendations for sites that appear to not be eligible for the 
NRHP or for sites requiring additional work to determine eligibility for the NRHP will be 
based on the criteria of eligibility for the NRHP.  These criteria require that the quality of 
significance in American history, architecture, culture, and archaeology should be present 
in sites that possess integrity of location, design, setting, materials, workmanship, feeling 
and association, and that the sites: 
 
 A. are associated with events that have made a significant contribution to the 
broad patterns of our history; or 
 
 B. are associated with the lives of persons significant in our past; or 
 
 C. embody the distinctive characteristics of a type, period, or method of 
construction or that represent the work of a master, or that possess high artistic values, or 
that represent a significant and distinguishable entity whose components may lack 
individual distinction; or 
 
 D. have yielded, or may be likely to yield, information important in prehistory or 
history (NPS 1986). 
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In assessing the significance of the resource, the integrity of the resource will be 
considered.  Also considered will be the degree of redundancy contained in the resource.  
Evaluations of the local and regional significance will be guided by the statewide plan for 
archaeological research in the state of North Carolina. 
 
 In general, sites which lack sub-plow zone artifact-bearing deposits, have low-
density artifact distribution, contain evidence of deep plowing, lack spatial integrity, lack 
artifact concentrations, or exhibit signs of earth-disturbing activities do not appear to be 
good candidates for inclusion in the NRHP.  Sites which contain concentrations of 
artifacts, which contain large ceramic sherds, especially those with fresh breaks, which 
appear to have spatial integrity, or which contain evidence of intact deposits are 
recommended for additional evaluation to determine if they are eligible for inclusion in 
the NRHP.   
 
Analysis.  At the completion of the fieldwork, the recovered artifacts will be analyzed.  
This information will be included in the final report. 
 
 All artifacts will be cleaned and labeled with an accession number provided by 
the Office of State Archaeology.  At the completion of the project, all artifacts will be 
submitted to the OSA for curation.  Fees for curation are included in the budget.   
 
Prehistoric lithic artifacts will be defined using Coe (1964) as the primary authority on 
typology and temporal placement.  Lithic raw material will also be determined. Fire- 
cracked rocks and unmodified cobbles will be noted, but generally not retained for 
curation.  Prehistoric ceramics will be defined as to type and temporal placement using 
the appropriate typologies.  The regional typologies and listing of references will be those 
detailed in Eastman and Lautzenheiser (1993).  Clay impressions of surface treatments 
will be taken where possible to determine the twist and size of cordage and weaves of 
fabric. 
 
Historic artifacts will be analyzed using standard source books and typologies.  Ceramics 
and glassware will be typed and temporally assigned where possible.  Where collection 
size warrants, an assessment of status will be attempted.  Brick debris will be sampled 
but not intensively collected.  Recent artifacts will be noted but generally not collected.  
Metal items will be cleaned and kept dry, and electrolysis may be conducted on selected 
artifacts. 
 
 Reports.   A report will be prepared which will detail the results of the 
archaeological survey, and one will be prepared detailing the results of the evaluation.   
The survey report will contain a map showing the locations of recorded sites in the APE 
along with a table of the sites and the recommendations for eligibility.  The report will be 
prepared following the guidelines prepared by the Office of State Archaeology.   
 
 For each phase of the project, reports will be provided in the following manner. 
Initially, a single copy of a preliminary Draft Report will be provided for comments.  
Once any comments have been addressed, five copies of the Draft Report will be 
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provided.  Once any agency comments have been addressed, the Consultant will provide 
seven copies of the revised Final Report. 
  
 Seven copies of the Final Report will be submitted to HSMM within 30 days of 
receiving comments on the Draft Report. 
 

OTHER CONDITIONS 
 
 1.  No work will begin without a mutually acceptable, fully executed contract.  
This proposal will form the basis of the consultant contract. 
   
 2. Compensation.  Invoices for the percentage of work completed will be  
submitted monthly to HSMM.  
 
 3.  Schedule.  The schedule will depend upon the receipt of maps, contracts, and  
permission to proceed.  No work will be initiated without a mutually acceptable  
executed contract.  The schedule will be negotiated with HSMM. 
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Cape Fear Shiner 
Name:  Notropis mekistocholas (Cape Fear shiner) 
Family:  Cyprinidae 
Federal Status: Endangered 
Date Listed:  September 26, 1987 
 
Characteristics:   
The Cape Fear shiner is a small (approximately 2 inches long), yellowish minnow with a black 
band along the sides of its body. The shiner’s fins are yellow and somewhat pointed.  It has a 
black upper lip, and the lower lip bears a thin black bar along its margin. 
 
Distribution and Habitat:   
The Cape Fear shiner’s habitat occurs in streams with gravel, cobble, or boulder substrates.  It is 
most often observed inhabiting slow pools, riffles, and slow runs associated with water willow 
(Justicia americana) beds.  Juveniles can be found inhabiting slackwater, among large rock 
outcrops and in flooded side channels and pools.  The Cape Fear shiner is thought to feed on 
bottom detritus, diatoms, and other periphytes.  Captive specimens feed readily on plant and 
animal material. 
 
The Cape Fear shiner is limited to three populations in North Carolina. The strongest population 
of the Cape Fear shiner is in Chatham and Lee counties from the Locksville dam upstream to 
Rocky River and Bear Creek.  Another population is located above the Rocky River 
Hydroelectric Dam in Chatham County, and the third population is found in the Deep River 
system in Randolph and Moore counties. 
 
Threats to Species:   
Segmentation or separation of small populations by dams and loss of riverine habitat to 
impoundments are major concerns.  Potential threats to the species and its habitat come from 
such activities as changes in stream flow, runoff from agriculture and communities, road 
construction, impoundments, wastewater discharge, and other development projects in the 
watershed. 
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Schweinitz's sunflower 
Name:  Helianthus schweinitzii (Schweinitz's sunflower) 
Family:  Asteraceae 
Federal Status: Endangered 
Date Listed:  May 7, 1991 
Characteristics:   
Schweinitz's sunflower is a long-lived perennial, flowering from late August to frost.  The 
yellow disk and ray flowers are formed on small heads (involucre less than 0.6 in across).  The 
leaves are rather thick and stiff in texture.  The upper leaf surface is scabrous (rough) while the 
lower surface is covered with distinctive dense, soft white hairs.  The leaves are opposite on the 
lower stem and alternate near the flowers.  Lower stem leaves average 3.9 to 7.9 in long and 0.6 
to 1.0 in wide while upper leaves are half this size.  The leaves are five to ten times as long and 
wide, and sessile to short petiolate.  The plants have purple stems that grow to an average height 
of 6.6 ft with the top one-third of the stem branching.  The stems are at least sparsely strigose or 
hirsute below the inflorescence.  Reproduction is accomplished both sexually (by seed) and 
asexually (by tuberous rhizome). 
 
Distinctive characteristics:   
Purple stem, scabrous upper leaf surface, dense, soft, white hairs on the lower leaf surface, small 
< 0.6 in flower head (not counting petal width), yellow disk and ray flowers. 
 
Distribution and Habitat:   
Schweinitz’s sunflower is endemic to the Piedmont Physiographic Province of North Carolina 
and South Carolina.  Charlotte, NC is considered the center of this species' distribution.  It is 
believed that this species formerly occupied prairie-like habitats or post oak-blackjack oak 
savannas that were maintained by fire.  Current habitats for this species include roadsides, power 
line clearings, old pastures, woodland openings, and other sunny or semi-sunny situations.  
Schweinitz's sunflower is known for a variety of soil types but is generally found growing on 
shallow, poor, clayey and/or rocky soils, especially those derived from mafic rocks.  In the few 
sites where Schweinitz's sunflower occurs in relatively natural vegetation, the natural community 
would be considered a Xeric Hardpan Forest (Schafale and Weakley 1990). 
 
Threats to Species:   
Schweinitz’s sunflower is threatened by fire suppression, urbanization such as residential and 
industrial development, highway construction and roadside and utility right of way maintenance. 
 
Roadside populations:   
In 1988, the NCNHP initiated a cooperative effort with NCDOT and the USFWS to prevent the 
mowing of H. schweinitzii populations during the flowering and fruiting period of August 
through October.  Additionally, these populations should not be mowed during any part of the 
growing season extending from April through October. 
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BEHI/ NBS Data Collection Forms 
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Wetland Delineation Survey 
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Report No:  15774NCDA&CS Agronomic Division     Phone: (919)733-2655      Web Site: www.ncagr.com/agronomi/

Soil Test Report

Grower:

Raleigh, NC  27609

Copies To:

12/4/2008

Farm:

Randolph County

Agronomist Comments

Howell, Andrew

4141 Parklake Ave.

SERVING N.C. RESIDENTS FOR OVER 60 YEARS

I  --  11, 4

Applied Lime Recommendations

Sample No.

Field Information

Last Crop Mo    Yr    T/A Crop or Year

HDR01 1st Crop:

2nd Crop:

Hardwood,E

Tree, Shade

Lime N P2O5 K2O Mg Cu Zn B Mn See Note

.4T

0

 11

 4

Test Results

Soil Class HM% CEC BS% Ac p H P-I K-I Ca% Mg% Mn-AI(1) Mn-AI(2) Zn-I Zn-AI Cu-I S-I SS-I NO3-N NH4-N Na

MIN 0.41  7.8  86.0  1.1  5.6  8  21  63.0  22.0  97  97  173 44  0.2

00.0 50-70 60-80 0 0

Mn-I
 321

W/V
 1.09

(20 lbs 5-10-10 or EQUIV   PER 1000 SQ FT)

S

0

0

Applied Lime Recommendations

Sample No.

Field Information

Last Crop Mo    Yr    T/A Crop or Year

HDR02 1st Crop:

2nd Crop:

Hardwood,E

Tree, Shade

Lime N P2O5 K2O Mg Cu Zn B Mn See Note

.3T

0

 11

 4

Test Results

Soil Class HM% CEC BS% Ac p H P-I K-I Ca% Mg% Mn-AI(1) Mn-AI(2) Zn-I Zn-AI Cu-I S-I SS-I NO3-N NH4-N Na

MIN 0.36  7.8  86.0  1.1  5.8  19  16  65.0  20.0  104  104  153 137  0.7

00.0 30-50 70-90 0 0

Mn-I
 494

W/V
 1.03

(20 lbs 5-10-10 or EQUIV   PER 1000 SQ FT)

S

0

0

Applied Lime Recommendations

Sample No.

Field Information

Last Crop Mo    Yr    T/A Crop or Year

HDR03 1st Crop:

2nd Crop:

Hardwood,E

Tree, Shade

Lime N P2O5 K2O Mg Cu Zn B Mn See Note

.5T

0

 11

 4

Test Results

Soil Class HM% CEC BS% Ac p H P-I K-I Ca% Mg% Mn-AI(1) Mn-AI(2) Zn-I Zn-AI Cu-I S-I SS-I NO3-N NH4-N Na

MIN 0.6  8.0  85.0  1.2  5.6  53  55  58.0  23.0  267  267  277 142  0.4

00.0 0 20-40 0 0

Mn-I
 357

W/V
 1.07

(1.0 lbs Nitrogen or EQUIV PER 1000 SQ FT)

S

0

0

Applied Lime Recommendations

Sample No.

Field Information

Last Crop Mo    Yr    T/A Crop or Year

HDR04 1st Crop:

2nd Crop:

Hardwood,E

Tree, Shade

Lime N P2O5 K2O Mg Cu Zn B Mn See Note

0

0

 11

 4

Test Results

Soil Class HM% CEC BS% Ac p H P-I K-I Ca% Mg% Mn-AI(1) Mn-AI(2) Zn-I Zn-AI Cu-I S-I SS-I NO3-N NH4-N Na

MIN 0.56  14.5  87.0  1.9  6.1  136  218  53.0  26.0  204  204  274 30  0.1

00.0 0 0 0 0

Mn-I
 265

W/V
 1.12

(1.0 lbs Nitrogen or EQUIV PER 1000 SQ FT)

S

0

0



Pg 2Report No:  15774Grower:  Howell, AndrewNCDA&CS Agronomic Division     Phone: (919)733-2655      Web Site: www.ncagr.com/agronomi/

Applied Lime Recommendations

Sample No.

Field Information

Last Crop Mo    Yr    T/A Crop or Year

HDR05 1st Crop:

2nd Crop:

Hardwood,E

Tree, Shade

Lime N P2O5 K2O Mg Cu Zn B Mn See Note

.4T

0

 11

 4

Test Results

Soil Class HM% CEC BS% Ac p H P-I K-I Ca% Mg% Mn-AI(1) Mn-AI(2) Zn-I Zn-AI Cu-I S-I SS-I NO3-N NH4-N Na

MIN 0.6  11.7  87.0  1.5  5.8  74  90  60.0  23.0  202  202  134 39  0.1

00.0 0 0 0 0

Mn-I
 292

W/V
 1.09

(1.0 lbs Nitrogen or EQUIV PER 1000 SQ FT)

S

0

0

Applied Lime Recommendations

Sample No.

Field Information

Last Crop Mo    Yr    T/A Crop or Year

HDR06 1st Crop:

2nd Crop:

Hardwood,E

Tree, Shade

Lime N P2O5 K2O Mg Cu Zn B Mn See Note

.8T

0

 11

 4

Test Results

Soil Class HM% CEC BS% Ac p H P-I K-I Ca% Mg% Mn-AI(1) Mn-AI(2) Zn-I Zn-AI Cu-I S-I SS-I NO3-N NH4-N Na

MIN 0.36  7.7  78.0  1.7  5.5  9  41  57.0  19.0  70  70  113 54  0.2

00.0 50-70 30-50 0 0

Mn-I
 350

W/V
 1.19

(20 lbs 5-10-10 or EQUIV   PER 1000 SQ FT)

S

0

0

Applied Lime Recommendations

Sample No.

Field Information

Last Crop Mo    Yr    T/A Crop or Year

HDR07 1st Crop:

2nd Crop:

Hardwood,E

Tree, Shade

Lime N P2O5 K2O Mg Cu Zn B Mn See Note

0

0

 11

 4

Test Results

Soil Class HM% CEC BS% Ac p H P-I K-I Ca% Mg% Mn-AI(1) Mn-AI(2) Zn-I Zn-AI Cu-I S-I SS-I NO3-N NH4-N Na

MIN 0.6  7.8  85.0  1.2  5.9  36  190  51.0  22.0  81  81  130 91  0.1

00.0 0-20 0 0 0

Mn-I
 1521

W/V
 1.19

(20 lbs 5-10-5 or EQUIV    PER 1000 SQ FT)

S

0

0

Applied Lime Recommendations

Sample No.

Field Information

Last Crop Mo    Yr    T/A Crop or Year

HDR08 1st Crop:

2nd Crop:

Hardwood,E

Tree, Shade

Lime N P2O5 K2O Mg Cu Zn B Mn See Note

1T

0

 11

 4

Test Results

Soil Class HM% CEC BS% Ac p H P-I K-I Ca% Mg% Mn-AI(1) Mn-AI(2) Zn-I Zn-AI Cu-I S-I SS-I NO3-N NH4-N Na

MIN 0.71  8.6  81.0  1.6  5.0  77  147  46.0  27.0  147  147  83 215  0.2

00.0 0 0 0 0

Mn-I
 324

W/V
 1.04

(1.0 lbs Nitrogen or EQUIV PER 1000 SQ FT)

S

0

0
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FEMA Floodplain Requirements Checklist 

 



      
 

EEP Floodplain Requirements Checklist 
 
 
This form was developed by the National Flood Insurance program, NC Floodplain 
Mapping program and Ecosystem Enhancement Program to be filled for all EEP projects.  
The form is intended to summarize the floodplain requirements during the design phase 
of the projects.  The form should be submitted to the Local Floodplain Administrator 
with three copies submitted to NFIP (attn. Edward Curtis), NC Floodplain Mapping Unit 
(attn. John Gerber) and NC Ecosystem Enhancement Program. 

 
Project Location 

 
Name  of project: 
 

Heath Dairy Road Stream Restoration Site 

Name of stream or feature: 
 

Back Creek Tributary 1 and Back Creek Tributary 1A 

County: 
 

Randolph 

Name of river basin: 
 

Yadkin 

Is project urban or rural? 
 

rural 

Name of Jurisdictional 
municipality/county: 
 

Randolph County  

DFIRM panel number for 
entire site: 
 

3710774400 J, 3710774300 J 

Consultant name: 
 

HSMM of North Carolina, Inc. 

Phone number: 
 

919-460-6895 

Address: 
 
 
 

3333 Regency Parkway, Ste 120 
Cary, NC  27518 

 
 
 
 
 
 
HDR FEMA_Floodplain_Checklist.doc Page 1 of 5 
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Design Information 
 
Provide a general description of project (one paragraph).  Include project limits on a 
reference orthophotograph at a scale of 1” = 500”.     
 
This project is located northwest of Asheboro and southwest of Randleman and is in a 
rural, agricultural setting. This project consists of approximately 7,780’ of stream 
restoration, 960’ of stream enhancement, 640’ of stream preservation, 0.5 AC of wetland 
enhancement, and 1.2 AC of wetland preservation. Restoration activities will include 
channel relocation, grading, filling, and planting. There is an underground AT&T 
easement within a section of the conservation easement, but it will be undisturbed. Figure 
showing project limit is attached. 
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Summarize stream reaches or wetland areas according to their restoration priority. 
 
Example 
Reach Length / Area Priority 
Back Creek 1a 155’ Two (Restoration) 
Back Creek 1b 470’ One (Enhancement) 
Back Creek 1c 75’ One (Restoration) 
Back Creek 1d 150’ One (Enhancement) 
Back Creek 2a 240’ One (Enhancement) 
Back Creek 2b 370’ One (Restoration) 
Back Creek 2c 100’ One (Enhancement) 
Back Creek 2d 520’ Two (Restoration) 
Back Creek 3 1,750’ One (Restoration) 
Back Creek 4a 890’ One (Restoration) 
Back Creek 4b 325’ Two (Restoration) 
Back Creek 5 300’ Two (Restoration) 
West Branch 1a 417’ Preservation 
West Branch 1b 380’ One (Restoration) 
West Branch 2 553’ One (Restoration) 
West Branch 3 657’ One (Restoration) 
North Branch 1,167’ Two (Restoration) 
East Branch 1a 219’ Preservation 
East Branch 1b 537’ One (Restoration) 
UT to West Branch 102’ One (Restoration) 
Wetland A 1.091  AC Preservation 
Wetland B  0.285 AC Enhancement 
Wetland C  0.079 AC Enhancement 
Wetland D  0.026 AC Enhancement 
Wetland E  0.014 AC Enhancement 
Wetland F  0.063 AC Enhancement 
Wetland G  0.012 AC Enhancement 
Wetland H 0.010  AC Enhancement 
Wetland I  0.003 AC Preservation 
Wetland J  0.079 AC Preservation 
Wetland K  0.003 AC Enhancement 
Wetland L  0.017 AC Preservation 
 



1

6 2

SPERO RD

PL
AI

NF
IEL

D 
RD

HE
AT

H D
AIR

Y R
D

PINEVIEW RD

´ Conservation Easement

Proposed Stream Restoration

Proposed Stream Enhancement

Proposed  Stream Preservation

Proposed Wetland Enhancement

Proposed Wetland Preservation



 
Floodplain Information 

 
 
Is project located in a Special Flood Hazard Area (SFHA)? 

Yes No
 
If project is located in a SFHA, check how it was determined: 

Redelineation  
Detailed Study  
Limited Detail Study  
Approximate Study  
Don't know  

 
List flood zone designation:  
 
Check if applies: 

AE Zone  

 Floodway  

 Non-Encroachment  

 None  
A Zone  

 
Local Setbacks Required

  
No Local Setbacks Required  

 
 
If local setbacks are required, list how many feet: 
 
Does proposed channel boundary encroach outside floodway/non-
encroachment/setbacks? 
 

Yes No
 
Land Acquisition (Check) 

State owned (fee simple)  
Conservation easment (Design Bid Build)  
Conservation Easement (Full Delivery Project)  

Note: if the project property is state-owned, then all requirements should be addressed to 
the Department of Administration, State Construction Office (attn: Herbert Neily,     
(919) 807-4101)  
 
HDR FEMA_Floodplain_Checklist.doc Page 4 of 5 
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APPENDIX P 
 

EDR Radius Map Report 
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APPENDIX Q 
 

Preliminary Plans 







REACH SECTION STATION WTHAL(ft) WBOT(ft) WBKF(ft) WFP(ft) dRIFF(ft) dTOE(ft) WPOOL(ft) WIN(ft) WOUT(ft) dPOOL(ft)
BACK CREEK 1 1 STA 10+00 TO STA 18+50 4 10 16.5 7 1.5 1.2 4 9.9 8.25 2.25
BACK CREEK 2 1 STA 18+50 TO STA 30+80 4 10 16.6 8 1.6 1.3 4 10 8.3 2.4
BACK CREEK 3 1 STA 30+80 TO STA 48+30 5 10.5 17.5 8 1.7 1.4 5 10.5 8.75 2.55

BACK CREEK 4A 3 STA 48+30 TO STA 57+20 4 8 16.5 8 2 1.7 4 10.75 8.25 3
BACK CREEK 4B 2 STA 57+20 TO STA 60+45 5 10.5 17.5 9 1.7 1.4 5 10.5 8.75 2.55
BACK CREEK 5 2 STA 60+45 TO STA 63+45 6 13.5 22.5 11 2.2 1.8 6 13.5 11.25 3.3

WEST BRANCH 1A 1 STA 10+00 TO STA 12+00 2 3.8 5.8 4 0.55 0.4 2 3.5 2.9 0.825
WEST BRANCH 1B 2 STA 12+00 TO STA 13+80 2 3.8 5.8 4 0.55 0.4 2 3.5 2.9 0.825
WEST BRANCH 2A 1 STA 13+80 TO STA 18+00 2 3.95 6.2 4 0.6 0.45 2 3.7 3.1 0.9
WEST BRANCH 2B 2 STA 18+00 TO STA 19+55 2 3.95 6.2 4 0.6 0.45 2 3.7 3.1 0.9
WEST BRANCH 3A 2 STA 19+55 TO STA 20+00 2 5.2 8.2 4 0.8 0.6 2 4.9 4.1 1.2
WEST BRANCH 3B 1 STA 20+00 TO STA 25+30 2 5.2 8.2 4 0.8 0.6 2 4.9 4.1 1.2
WEST BRANCH 3C 2 STA 25+30 TO STA 26+17 2 5.2 8.2 4 0.8 0.6 2 4.9 4.1 1.2

UT TO WEST BRANCH 2 STA 10+36 TO STA 11+38 2 4 6 4 0.6 0.4 2 3.6 3 0.9
NORTH BRANCH 1A 1 STA 10+30 TO STA 18+89 4 11 17 8 1.7 1.2 4 10.2 8.5 2.55
NORTH BRANCH 1B 2 STA 18+89 TO STA 21+97 4 11 17 8 1.7 1.2 4 10.2 8.5 2.55
EAST BRANCH 1A 2 STA 9+96 TO STA 10+77 2 6.5 10 5 1 0.7 2 6 5 1.5
EAST BRANCH 1B 1 STA 10+77 TO STA 14+39 2 6.5 10 5 1 0.7 2 6 5 1.5
EAST BRANCH 1C 2 STA 14+39 TO STA 15+93 2 6.5 10 5 1 0.7 2 6 5 1.5

TABLE 1:  SECTION DIMENSIONS
POOL DIMENSIONSRIFFLE DIMENSIONS

...\USTN\30127_HeathDairy_Typ.dgn  7/16/2009 5:15:18 PM



Reach Station Stone Size Depth
Back Creek 57+75 TO 63+40 12 IN 12 IN

10+00 TO 11+00 12 IN 12 IN
14+90 TO 16+00 12 IN 12 IN
11+90 TO 13+90 12 IN 12 IN
18+10 TO 19+90 12 IN 12 IN
25+50 TO 26+15 12 IN 12 IN

North Branch 19+75 TO 21+75 12 IN 12 IN

TABLE 2:  ARMORED RIFFLE

East Branch

West Branch



L (ft) W (ft) D (ft) B(min) (ft) L(sill) (ft) Length (ft) Width (ft) Depth (ft)
Back Creek 1 16.5 5 8 7 15 2.5 1.5 1
Back Creek 2 16.5 5 8 7 15 2.5 1.5 1
Back Creek 3 17.5 5.3 8 8 16 2.5 1.5 1
Back Creek 4A 16.5 4 8 7 12 3 2 1.5
Back Creek 4B 17.5 5.3 8 8 16 3 2 1.5
Back Creek 5 22.5 6.8 10 10 20 3 2 1.5
West Branch 1A 6 2 2.5 4 6 2.5 1.5 1
West Branch 1B 6 2 2.5 4 6 2.5 1.5 1
West Branch 2A 6 2 2.5 4 6 2.5 1.5 1
West Branch 2B 6 2 2.5 4 6 2.5 1.5 1
West Branch 3A 8 2.5 3.5 5 8 2.5 1.5 1
West Branch 3B 8 2.5 3.5 5 8 2.5 1.5 1
West Branch 3C 8 2.5 3.5 5 8 2.5 1.5 1
UT to West Branch 6 2 2.5 4 6 2.5 1.5 1
North Branch 1A 17 5.5 8 8 17 3 2 1.5
North Branch 1B 17 5.5 8 8 17 3 2 1.5
East Branch 1A 10 3.3 4.5 5 10 2.5 1.5 1
East Branch 1B 10 3.3 4.5 5 10 2.5 1.5 1
East Branch 1C 10 3.3 4.5 5 10 2.5 1.5 1

TABLE 3:  STRUCTURE DIMENSIONS
Structures BouldersStream Reach
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