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EXECUTIVE SUMMARY  
The Site is located in northwest Cabarrus County approximately 6 miles southwest of the town 
of Kannapolis (Figure 1, Appendix 1).  The center of the Site has a latitude and longitude of 035º 
25’ 32” N and 080º 44’ 26’’ W.  The Site is situated in the northeast quadrant of the intersection 
of Harris Road and the Rocky River between Harris Middle School and Odell Elementary 
School, approximately 1.5 miles south of Highway 73. 
 
The existing condition of the UT to Rocky River can be split into two categories.  Much of the 
channel is influenced by backwater effects form beaver dams, sediment control fence, and an in-
line BMP.  The remaining portions of the Site are deeply eroded gullies caused by head cuts 
through the Site.  The floodplain of the UT to Rocky River is dominated by low lying brush and 
shrubs indicative of early successional regrowth.  A portion of the floodplain in the upper third 
of the Site contains a mature canopy with little to no underbrush. 
 
This document details planned stream restoration and wetland enhancement activities at the Site.  
An 18.6-acre conservation easement will be placed on the Site to incorporate all project 
activities.  The Site contains 8.75 acres of jurisdictional wetlands, an unnamed tributary (UT) to 
the Rocky River, associated floodplain, and upland slopes.  The purpose of this project is to 
restore a stable pattern, dimension, and profile to the UT; revegetate Site stream banks, 
floodplains, wetlands, and upland slopes, and remove invasive vegetative species within the 
Site’s boundaries. 
 
The primary goals of this project focus on improving water quality, enhancing aquatic and 
terrestrial habitat within the UT to Rocky River watershed, establish wildlife corridors within the 
Site, enhance riparian wetlands adjacent to the UT to Rocky River, and provide an educational 
opportunity for students at grade schools adjacent to the Site.   
 
These goals will be accomplished through the following objectives: 
 

 Improve water quality and stabilize the UT to Rocky River by restoring a more natural 
pattern, profile, and dimension that will transport its sediment and flow without 
aggrading (as seen in areas effected by beavers and erosion control devices), or degrading 
(as seen in gully reaches on-site) 

 Improve water quality by establishing a natural vegetative buffer adjacent to the UT to 
Rocky River that will filter runoff from adjacent development. 

 Improve aquatic habitat by enhancing stream bed variability, providing shading/cover 
areas within the stream channel, and introducing woody debris in the form of rootwads, 
log vanes, and log sills. 

 Enhance terrestrial habitat by removing existing invasive vegetative species and planting 
the buffer (floodplain) with native trees, shrubs, herbs and grasses.   
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 Create a wildlife corridor through the Site that will connect habitat areas along the Rocky 
River with habitat areas at the upstream end of the Site.  The corridors will provide 
connectivity to a diversity of habitats including mature forest, early successional forest, 
stream-side forest, riparian wetlands, and uplands. 

 Enhance wetlands by removing existing invasive species and planting native vegetative 
species. 

 Provide an educational benefit to children who can utilize the pedestrian footpath 
crossing the floodplain, and can view the stream channel from adjacent terraces where 
schools are located. 

 
Project restoration efforts will result in the following: 

 Restore 2,703 linear feet of the UT to Rocky River. 
 Enhance approximately 8.7 acres of riverine wetlands. 
 Impact approximately 1.05 acres of existing wetlands during construction activities. 
 Plant approximately 15.9 acres of floodplain, stream bank, upland slopes, and riverine 

wetlands and supplement approximately 1.2 acres of existing forested floodplain, stream 
bank, upland slopes, and riverine wetlands with native vegetative species. 

 
The Upper Rocky River/Clarke Creek Local Watershed Plan was completed by EEP in 2004.  
The primary goals identified by the Watershed Plan include 1.) Engage and Educate the Public 
and Government, 2.) Implement Land Use Planning, 3.) Enhance Recreation and Open Space 
Preservation, 4.)Improve Water Quality, 5.) Restore Physical Habitat, 6.) Identify Potential 
Funding Sources, and 7.) Follow-up/Implement for the Long Term. 
 
This project will engage and educate the public and government by restoring a stream and 
floodplain ecosystem adjacent to two schools that will utilize the site for educational purposes.  
The project enhances recreation and open space preservation by placing lands on and along a 
walking trail into a permanent conservation easement that follows the UT to Rocky River’s 
valley.  The overall Site helps improve water quality by reducing sedimentation in the UT to 
Rocky River and the Rocky River and planting a vegetated riparian buffer that filter nutrients 
form adjacent developments.  The project will restore and enhance physical habitat for both 
aquatic and terrestrial species by planting native vegetation and restoring stream bed variability 
to the UT to Rocky River.  
 
This document represents a detailed restoration plan summarizing activities proposed for the 
Site.  The plan includes 1) descriptions of existing conditions; 2) reference stream and forest 
studies; 3) restoration plans; and 4) monitoring and success criteria.  Upon approval of this plan 
by the EEP, engineering construction plans will be prepared and activities implemented as 
outlined.  Proposed restoration activities may be modified during the design stage to address 
constraints such as access issues, sediment-erosion control measures, drainage needs (floodway 
constraints), or other design considerations. 
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1.0  PROJECT SITE IDENTIFICATION AND LOCATION 
The Site is located in northwest Cabarrus County approximately 6 miles southwest of the town 
of Kannapolis (Figure 1, Appendix 1).  The center of the Site has a latitude and longitude of 035º 
25’ 32” N and 080º 44’ 26’’ W.  The Site is situated in the northeast quadrant of the intersection 
of Harris Road and the Rocky River between Harris Middle School and Odell Elementary 
School, approximately 1.5 miles from Highway 73. 
 
This document details planned stream and wetland restoration activities at the Site.  An 18.6-acre 
conservation easement will be placed on the Site to incorporate all restoration activities.  The 
Site contains 8.7 acres of jurisdictional wetlands, an unnamed tributary (UT) to the Rocky River, 
associated floodplain, and upland slopes.  The purpose of this project is to restore a stable 
pattern, dimension, and profile to the UT; and revegetate Site streams, floodplains, wetlands, and 
upland slopes. 
 
There are approximately 2,350 linear feet of the UT to Rocky River flowing on-site.  The 
designed channel is expected to restore 2,703 linear feet of the UT to Rocky River.  Table 1 
outlines the Site restoration structures and objectives. 
 
Table 1.  Site Restoration Structures and Objectives  
Project ID No. 070708001 (UT to Rocky River Stream Restoration Site) 
Restoration 
Segment/ Reach 
ID 

Station 
Range 

Restoration 
Type 

Existing 
Linear 
ft/ac 

Design 
Linear 
ft/ac 

Comment 

UT to Rocky 
River 

10+00 – 
34+50 PI 2,020 2,450 

Restored stream will 
reconnect bankfull with 

historic floodplain. 

UT to Rocky 
River 

34+50 – 
37+03 PII 330 253 

Restored stream will have a 
bankfull bench cut at the 
bankfull elevation as the 
UT to Rocky River drops 

invert elevation down to the 
Rocky River invert 

elevation. 

Wetland - Enhancement 8.7 8.7 

Invasive species will be 
eradicated and replanted 
with native vegetative 

species. 
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1.1  Directions to Project Site 
Directions to the Site are as follows: 

• Take Interstate 85 to Exit 55 (NC 73 West) 
• Travel west on NC 73 for approximately 3.9 miles 
• Take a left on Odell School Road and travel for 0.5 miles. 
• Take a right onto Harris Road and travel approximately 0.8 mile following signs to Harris 

Middle School 
• Turn right onto Moss Farm Street.  The UT to Rocky River flows southwest under Moss 

Farm Street in approximately 0.18 miles 

1.2  USGS Hydrologic Unit Code and NCDWQ River Basin Designation 
The Site is located in Cabarrus County, North Carolina within United States Geological Survey 
(USGS) Hydrologic Unit (HU) and Targeted Local Watershed 03040105010010 (North 
Carolina Division of Water Quality [NCDWQ] Subbasin 03-07-11) of the Yadkin-Pee Dee River 
Basin and will service the USGS 8-digit Cataloging Unit (CU) 03040105 (USGS 1974, NCEEP 
2007).   
 
The UT to Rocky River within the Site appears as an intermittent stream on the USGS 7.5-
minute topographic quadrangle (Kannapolis, North Carolina); however, field observations 
indicate that the stream is perennial.  In addition, a NCDWQ stream data form was completed for 
the UT to Rocky River, which confirms a perennial flow regime (NCDWQ form score of 41 - 
see Appendix 5). 
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2.0  WATERSHED CHARACTERIZATION 

2.1  Drainage Area 
The UT to Rocky River’s contributing drainage area at the upstream most end of the Site is 0.64 
square miles (410 acres).  The UT to Rocky River’s contributing drainage area at the 
downstream most end (at confluence with Rocky River) of the project is 0.77 square miles (493 
acres) (Figure 2, Appendix 1 and Table 2).  Onsite elevations range from approximately 610-640 
feet National Geodetic Vertical Datum (NGVD) (Kannapolis, North Carolina USGS 7.5-minute 
topographic quadrangle).   
 
Table 2.  Site Drainage Areas 
Project ID No. 070708001 (UT to Rocky River Stream Restoration Site) 

Drainage Area Reach Acres Square Mile(s) 
UT to Rocky River (at upstream most end of 
Site) 410 0.64 

UT to Rocky River (at downstream most end 
of Site) 493 0.77 

2.2  Surface Water Classification/Water Quality 
The Rocky River and its tributaries have been assigned Stream Index Number 13-17, a Best 
Usage Classification of C, and are fully supporting their intended uses (NCDWQ 2008b).  Class 
C waters are suitable for aquatic life propagation and survival, fishing, wildlife, secondary 
recreation, 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.   
 
Site streams are included in the NCDWQ draft 2008 and final 2006 Section 303(d) lists 
(NCDWQ 2007, 2008a) of impaired streams in the state for increased turbidity resulting from 
urban runoff and stormwater, fecal coliform levels, and impaired biological integrity. 

2.3  Physiography, Geology, and Soils 
The Site is located within the Piedmont of North Carolina in the Southern Outer Piedmont 
Ecoregion.  This ecoregion is characterized by dissected irregular plains, some low rounded hills 
and ridges, and low to moderate gradient streams with mostly boulder and cobble substrates 
(Griffith 2002).  The Site is located in an area of Cabarrus County that consists of clayey and 
loamy subsoils formed in residuum from mixed acidic and basic igneous and metamorphic rock.  
The Chewacla and Wehadkee soils formed in recent alluvium and consists of transported parent 
material that has been changed very little by soil-forming processes (USDA 1988).  Soils within 
the Site are depicted in Figure 3 (Appendix 1) and described in the table below (USDA 1988).   
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Table 3.  USDA Mapping Units within the Site 
Project ID No. 070708001 (UT to Rocky River Stream Restoration Site) 

Soil Series Symbol Hydric 
Status* Family Description 

Chewacla 
sandy loam Ch Class B Fluvaquentic 

Dystrochrepts 

This series consists of frequently flooded, 
nearly level, somewhat poorly drained, 

moderately permeable soils on broad plains 
and flat floodplains along the major streams 
and long, narrow, and flat floodplains along 

minor creeks and drainage ways.  The 
seasonal high water table generally occurs 

at a depth of 0.5-1.5 feet.   

Enon sandy 
loam EnD - Ultic 

Hapludalfs 

This series consists of well-drained, slowly 
permeable soils on slightly undulating 

uplands and side slopes.   

Wehadkee 
loam We Class A Typic 

Fluvaquents 

This series consists of frequently flooded, 
poorly drained, moderately permeable, 
nearly level soils on narrow floodplains 

along major creeks and streams.  Depth to 
the seasonal high water table is at or near 

the surface during wet periods.  
* Class A = hydric soils; Class B = nonhydric soils, which may contain hydric soil inclusions (USDA 2008) 

2.4  Historical Land Use and Development Trends 
Until recently, the Site watershed was characterized primarily by agricultural land and pine 
plantation/forested land.  However, high density residential housing, including two schools 
adjacent to the Site, has been and is continuing to be constructed within the majority of the 
watershed.  (Figure 2, Appendix 1 and Table 4).  It is anticipated that land uses will continue to 
trend towards residential and business development in the years to come. 
 
Table 4.  Land Use of Watershed 
Project ID No. 070708001 (UT to Rocky River Stream Restoration Site) 
Land Use Acres Percentage 

Pine Plantation/Forest Land 74 15 
Residential/Commercial Development 419 85 
Total 493 100 
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2.5  Protected Species 
Species with a Federal classification of Endangered or Threatened are protected under the 
Endangered Species Act (ESA) of 1973, as amended (16 U.S.C. 1531 et seq.).  The term 
“Endangered species” is defined as “any species which is in danger of extinction throughout all 
or a significant portion of its range,” and the term “Threatened species” is defined as “any 
species which is likely to become an Endangered species within the foreseeable future 
throughout all or a significant portion of its range” (16 U.S.C. 1532).  
 
Based on the most recently updated county-by-county database of federally listed species in 
North Carolina as posted by the USFWS at http://nc-es.fws.gov/es/countyfr.html, two federally 
protected species are listed for Cabarrus County.  The following table lists the federally protected 
species and indicates if potential habitat exists within the Site for each.  A species description 
and biological conclusion for each follow. 
 
Table 5.  Federally Protected Species for Cabarrus County  
Project ID No. 070708001 (UT to Rocky River Stream Restoration Site) 

Common Name Scientific Name Status* 
Habitat 
Present 

Within Site 

Biological 
Conclusion 

Invertebrates 
Carolina heelsplitter Lasmigona decorata Endangered No No Effect 
Vascular Plants 

Schweinitz’s sunflower Helianthus 
schweinitzii Endangered Yes Unresolved 

*Endangered = a taxon “in danger of extinction throughout all or a significant portion of its range” 
 
Lasmigona decorata  (Carolina heelsplitter)  Endangered 
Animal Family: Unionidae 
Date Listed: June 13, 1993 
 
The Carolina heelsplitter was once fairly widely distributed in the Catawba and Pee Dee river 
basins in North Carolina and Pee Dee and Savannah river basins in South Carolina.  There are 
only six known remaining populations of this species; two in North Carolina and four in South 
Carolina.  The listing status for this species in Cabarrus County is “historic” and has not been 
seen in the County since the mid 1800’s. 
 
This mussel is usually found in a variety of substrates usually near stable, well-shaded stream 
banks.  The stability of the stream banks appears to be very important to this species and no fish 
host has been identified. 
 
The Carolina heelsplitter is a medium-sized mussel that has an ovate, trapezoid-shaped shell.  
The shell is yellowish, greenish brown to dark brown.  Younger specimens have greenish brown 
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or black rays.  The nacre is pearly white to bluish-white, grading to orange in the area of the 
umbo.  The lateral teeth are well developed but thin and rather delicate.   
 

Biological Conclusion:             NO EFFECT 
Potential habitat for the Carolina heelsplitter does not occur within the Site due to the 
disturbed nature of Site streams and the lack of stream shading.  In addition, the listing 
for Carolina hellsplitter is a “historic” record and this species has not been documented 
in Cabarrus County since the mid 1800’s.  No known occurrences are documented by the 
North Carolina Natural Heritage Program (NCNHP) within or near the Site. 
 

Helianthus schweinitzii  (Schweinitz's sunflower)  Endangered 
Plant Family: Asteraceae 
Federally Listed: June 6, 1991 
 
This sunflower is found in the piedmont of North and South Carolina with 13 known populations 
occurring in North Carolina.  
 
Schweinitz's sunflower is a rhizomatous perennial herb with one to several fuzzy purple stems.  
It grows to 3 to 6 feet in height from a cluster of carrot-like tubrous roots.  Leaves are lance-
shaped, usually opposite, approximately 2 to 7 inches in length, and 0.4 to 0.8 inches in width.  
The leaves are rough and resin-dotted on the surface with a felt-like feel on the underside.  
Flowers are yellow composites and fruits are small and dark brown.  Flowering and fruiting 
occur from mid-September to frost.  Based on its similar morphology to H. laevigatus and H. 
microcephalus it is difficult to positively identify this species prior to flowering. 
 
Schweinitz's sunflower grows best in full sunlight or partial shade in clearings and along the 
edges of upland woods, thickets, and pastures.  It is also found along roadsides, powerline 
clearings, old pastures, and woodland openings.  Common soils that this species is found in 
include moist to dryish clays, clay-loams, or sandy clay-loams, often with high gravel content.  
Natural fires and large herbivores are considered to be historically important in maintaining open 
habitat for these sunflowers.  Today, disturbances such as mowing, controlled burning, and 
logging help maintain its open habitat. 
 

Biological Conclusion:            NO EFFECT 
 
Habitat for Schweinitz’s sunflower is present within the project in the form of 
maintained-disturbed land.  Plant-by-plant surveys for this species were conducted on 
September 5, 2008, during the optimal survey window.  No Schweinitz’s sunflower 
plants were identified during the surveys.  No known occurrences are documented by the 
NCNHP within or near the Site. 
 

No designated critical habitat is documented to occur within Cabarrus County.   
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2.6  Cultural Resources 
Pursuant to Section 106 of the National Historic Preservation Act and the Advisory Council on 
Historic Preservation’s Regulations for compliance with Section 106 (36 CFR Part 800) 
comments were received for the Site from the North Carolina State Historic Preservation Office 
(NCSHPO).  No documented archaeological sites or structures of historical or architectural 
importance occur within the Site.  See the approved Categorical Exclusion document for more 
information concerning cultural resources. 

2.7  Potential Constraints 
The presence of conditions or characteristics that have the potential to hinder restoration 
activities within the Site was evaluated.  The evaluation focused primarily on the presence of 
hazardous materials, utilities and restrictive easements, rare/threatened/endangered species or 
critical habitats, and the potential for hydrologic trespass.  Existing information regarding 
constraints was acquired and reviewed.  In addition, any Site conditions that have the potential to 
restrict the restoration design and implementation were documented during the field 
investigation. 
 
The primary design constraint within the Site includes a sewer easement that runs parallel to the 
UT to Rocky River’s valley through the majority of the Site, but also cuts perpendicular across 
the valley approximately one third of the way downstream of the upstream end of the Site.  
 
Other constraints that were analyzed are the presence of beavers, an overhead utility line, several 
outfalls from runoff of adjacent schools, existing mature trees, and a footpath and bridge crossing 
the floodplain. 

2.7.1  Property Ownership and Boundary  
The large majority of the Site is contained in one parcel owned by Cabarrus County.  However, it 
appears that there are two small pieces of land owned by Ambassador Development NC, LLC, 
and Bobbie Cannon Motley, respectively along the banks of Rocky River.  A formal property 
boundary survey has not been completed at this point, but all indications are that the two small 
pieces of property not owned by Cabarrus County run along the top of bank of Rocky River.  

2.7.2  Project Access 
The Site is bounded to the north by Moss Farm Street, Harris Road to the East, and Rocky River 
to the South.  There are two potential access points to the Site.  The first access point is located 
off of Moss Farm Street along the eastern boundary of the UT to Rocky River.  A second 
potential access point is located off of Harris Road near the downstream end of the Site.  A 
transportation plan, including the location of access routes and staging areas will be designed to 
minimize Site disturbance during construction.  The number of transportation access points into 
the floodplain will be maximized to avoid traversing long distances through the Site’s interior. 
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2.7.3  Utilities 
A sewer line (including its easement) runs parallel to the UT to Rocky River’s valley through the 
majority of the Site, but also cuts perpendicular across the valley approximately one third of the 
way downstream of the upstream end of the Site. An overhead utility line is located along the 
western side of the valley near the upstream end of the Site.   

2.7.4  FEMA/Hydrologic Trespass 
The HEC-RAS analysis indicates that the restoration design will result in a no-rise in the 100-
year floodplain water surface elevations outside of the project area.  The results of this analysis 
confirm that hydrologic trespass to adjacent properties will not occur (Appendix 12).   
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3.0  PROJECT SITE STREAMS (EXISTING CONDITIONS) 

3.1  Channel Classification 
Stream geometry and substrate data have been evaluated to classify existing stream conditions, 
utilizing fluvial geomorphic principles (Rosgen 1996).  Appendix 2 provides a summary of 
measured stream geometry attributes for the UT to Rocky River’s existing conditions, proposed 
conditions and reference streams.  Data collected during a Rosgen Level II survey were used to 
classify the UT to Rocky River as a degraded C5/D5 type channel through portions of the Site 
and a G5 type channel through other portions of the Site.   
 
It should be noted that there are three primary influences on the Site that are controlling the 
stability and in turn the channel classification of the UT to Rocky River.  First, the UT to Rocky 
River was channelized and ditched prior to August 4th, 2000 (see “Waters of the U.S. 
Survey/Delineation Verification” completed by Craig Wyant, in Appendix 7 for photos of the 
channel shortly after the landowner had ditched and channelized the UT to Rocky River).  This 
action degraded the channel to the point that no bankfull indicators would have been present 
after ditching was completed.  After reviewing cross-sections obtained on-site and reviewing 
photos taken of the channel in 2000 after it had been channelized and ditched, it is believed that 
in some areas the channel was relocated to sections of the valley that are higher than the low 
point of the valley.  The action of ditching and channelizing the UT to Rocky River greatly 
influenced the ability to accurately define the bankfull stage of the channel within the site.   
 
The second influence is that of beavers.  It is apparent through active and relic beaver dams and 
beaver lodges, and also numerous trees and saplings that have been felled, that beavers are active 
within the Site.  The dams, both active and relic, have blocked numerous sections of the channel 
causing many reaches of the Site to be influenced by ponding upstream of the dams.  The 
ponding has silted in the channel in many areas and forced lower than bankfull flows out onto 
the floodplain. 
 
The third influence is various remnant sediment and erosion control devices left from the 
construction of two schools adjacent to the valley of the UT to Rocky River.  On-site 
investigations revealed a large sediment basin in-line with the channel near the downstream end 
of the site, and various sections of the channel that contained a silt fence traversing the channel.  
The sediment basin and silt fence are essentially acting as dams that are ponding water within the 
channel and silting the channel in. 

 
C5 → G5 (Beaver and Sediment and Erosion Control Influence Reaches) 
The UT to Rocky River can be classified as a C5 being forced to transition towards a D5 type 
channel through many portions of the Site.  On-going beaver activity, and sediment and erosion 
control practices employed during the construction of adjacent schools are the primary culprits in 
the evolution of the channel’s stream type through these reaches.   
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C5 type channels are typically characterized by high entrenchment ratios (> 2.2), moderately 
high width/depth ratios (> 12), and a moderate to high sinuosity (> 1.2).  D type channels are 
characterized by very high width/depth ratios (>40, due to braiding), and a very low sinuosity.  
The 5 descriptor indicates the channel is dominated by sand particles. 

If the channel were not influenced by beavers or man it would probably be a low width/depth 
ratio C5 or E5 type channel.  However, there are numerous active and historic beaver dams 
through the site that are affecting the channels capacity to transport its flow and sediment.  
Additionally, when two schools were built on hill tops overlooking the Site, the building 
contractor placed a sediment basin and silt fences in the channel, which have also blocked flow.  
These impediments have silted in many portions of the channel and caused flows that are much 
less than bankfull to overtop the banks and spread through the floodplain.  There is evidence that 
small side channels in the floodplain are forming where flow is concentrating.  As previously 
stated these channels are collecting less than bankfull flows which indicate that portions of the 
Site are evolving into a D type (braided) channel. 

G5/B5 (Gull Reaches) 
The UT to Rocky River can be classified as a G5 type channel through many reaches on-site.  G 
type channels are typically characterized by low entrenchment ratios (< 1.4), low width/depth 
ratios (< 12), and a low sinuosity (< 1.2). 

There are two primary influences that are creating G type reaches within the Site.  The first 
influence can be directly linked to the channelization and ditching of the UT to Rocky River 
prior to 2000.  It is assumed that prior to channelization and ditching the historic channel was 
sinuous which helped to lower the stream slope considerably compared with the valley slope.  
After the channel was ditched and channelized the slope of the stream would have increased 
substantially which also would have dramatically increased the stream power and shear stress 
during high flows.  This would provide the opportunity for the channel banks to degrade and the 
invert to scour, which could create a head cut through the Site. 

The second influence that is creating gullies is the beaver dams.  The dams create a backwater 
effect upstream of the dam, however there is typically a dramatic drop in elevation from the top 
of the dam to the invert of the channel downstream of the dam, which creates a massive amount 
of hydraulic head.  The energy exerted on the channel downstream of the dam can scour the 
invert, which can create a gully or G type channel as previously explained. 

Sediment 
The channel classifies as being a sand bed stream.  It was thought that the channel contained a 
sand substrate because development within the watershed upstream of the Site was funneling 
large amounts of small particles downstream.  However, a study of the UT to Rocky River 
revealed that the channel substrate is sand dominated up through the watershed.  Investigations 
were also conducted on the Rocky River, trunk channels to the Rocky River, and numerous 
unnamed tributaries to determine the substrate of channels within this area of the Rocky River 
Watershed.  These investigations revealed that, at a minimum, this portion of the Rocky River 
Watershed is dominated by medium to large sand particles in the substrate.  Conversations with 
landowners within this portion of the Rocky River Watershed revealed that the channels have 
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always been sandy and the residents that were spoken to could not remember ever seeing gravel 
in the substrate. 

3.2  Discharge 
The UT to Rocky River has a bankfull discharge of approximately 15.7 cfs through the studied 
reaches, and a bankfull discharge of approximately 18 cfs at its downstream confluence with the 
Rocky River. 

3.3  Channel Morphology: 
Morphological characteristics of the UT to Rocky River were collected during a Rosgen Level II 
survey.  The Morphological Characteristics of UT to Rocky River and Reference table 
(Appendix 2) includes a summary of existing dimension, profile, and pattern data for the Site. 

3.4  Channel Stability Assessment: 
A visual assessment accompanied by a morphological assessment using data collected during a 
Rosgen Level II survey was used to determine channel stability.  These data, which can be found 
in Appendix 2 (Morphological Characteristics of UT to Rocky River and Reference), Appendix 3 
(Project Site Photographs), and Appendix 5 (Project Site NCDWQ Stream Classification Forms), 
confirms that the UT to Rocky River flowing through the Site does not display stable channel 
attributes 
 
The stability analysis should be analyzed by separating the two distinct stream types through the 
site.  The C5/G5 (Beaver and Sediment and Erosion Control Influence Reaches) reaches are 
characterized by 1) sediment buildup (aggrading conditions) inside of the bankfull channel, 2) a 
raised invert due to aggradation from beaver dams, the sediment basin, silt fence, and 
channelization that allows less than bankfull flows to access the floodplain causing small braded 
channels to form within the floodplain, 3) disturbance of flow dynamics by channel blockages 
which has impeded natural variation in pool and riffle lengths and depths, and 4) a Low Bank 
Erosion Hazard Index (BEHI) (scored a 16.4, Appendix 6). 
 
The G5/B5 (Gull Reaches) are characterized by 1) mass wasting of channel banks, 2) incision of 
the bankfull elevation below exiting ground and the rooting depth of trees (as evidenced by Bank 
Height Ratios of 2.12), 3) continued scouring of substrate, 4) scouring of riffles has impeded the 
natural variation of their lengths and depths, 5) a High BEHI (scored a 36, Appendix 6). 

3.5  Bankfull Verification: 
Bankfull discharge within the studied reach of the UT to Rocky River is estimated to be 
approximately 15.7 cfs (watershed area at this point is approximately 0.64 square miles).  
Bankfull discharge was estimated by two methods.  The first method used to estimate the 
discharge included identifying a stream reach on-site where bankfull indicators could be 
identified.  A cross-section was taken through a riffle where bankfull indicators were identified 
and a longitudinal profile of the water surface was taken through the reach.  A Manning’s 
Roughness Coefficient was estimated for the reach.  An estimated velocity was calculated using 
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Manning’s Equation solving for flow velocity using data obtained from the cross-section, the 
slope of the water surface profile, and Manning’s Roughness Coefficient.  The calculated 
velocity was multiplied by the riffle cross-sectional area to estimate the discharge at the bankfull 
flow.  Additionally, a reach of the UT to Rocky River was studied approximately 600’ upstream 
of the Site to determine a discharge.  This reach’s discharge was estimated to be 12.9 cfs 
(drainage area is 0.6 square miles), which matches closely with the studied reach on-site. 
 
The second method included comparing on-site data with existing hydraulic curves from 
Bankfull Hydraulic Geometry Relationships for North Carolina Streams (Harman, W. H. et al., 
1999) (Piedmont Regional Curve).  The Piedmont regional curves were deemed invalid for 
streams within the Rocky River Watershed near the Site after reviewing data obtained on-site, 
upstream of the Site and from other streams in the Rocky River Watershed near the Site.  
Therefore, a regional hydrologic geometry rating curve of the Rocky River Basin was created by 
Ko using reference streams in the vicinity of the Site.  Data was collected from seven reference 
streams.  This data included analyzing channel substrate, identifying bankfull, collecting cross-
sectional data, and performing a longitudinal profile to obtain the bankfull water surface slope.  
This information was analyzed and compiled together to compare bankfull discharge, cross-
sectional area, mean depth, and width.  Information regarding this curve is presented in 
Appendix 10.  The regional hydrologic geometry rating curves created for the Rocky River Basin 
correlated closely to the discharge estimated on-site.  The curve estimated discharge for a 0.64 
square mile watershed to be 17.9 cfs, which matches closely to the estimated discharge from on-
site.. 

3.6  Vegetation: 
The majority of the Site’s floodplain has been timbered and is characterized by a disturbed 
scrub/shrub community containing blackberry (Rubus argutus), soft rush (Juncus effuses), red 
maple (Acer rubrum), sweetgum (Liquidambar styraciflua), multiflora rose (Rosa multiflora), 
dog fennel (Eupatorium capillifolium), elm (Ulmus sp.), and broomsedge (Andropogon sp.) with 
cattail (Typha sp.) and crimsoneyed rosemallow (Hibiscus moscheutos) within ponded areas of 
the floodplain.  Existing vegetation along Site streams is disturbed bordered by a light riparian 
fringe of black willow (Salix nigra), red maple (Acer rubrum), and tag alder (Alnus serrulata).  
Beaver activity is abundant within the Site and appears to have commenced recently as indicated 
by a lack of mature tree death. 
 
The extreme upstream/northern portion of the Site is characterized by a small patch of mature 
forest containing willow oak (Quercus phellos), red maple, sycamore (Platanus occidentalis), 
winged elm (Ulmus alata), eastern red cedar (Juniperus virginiana), microstegium 
(Microstegium vimineum), and soft rush with smooth sumac (Rhus copallina) along the fringes 
of mature forest and disturbed, upland scrub/shrub.  In addition, a thin strip of riparian vegetation 
occurs adjacent to the Rocky River along the southwestern most Site boundary and is 
characterized by black walnut (Juglans nigra), red maple, eastern red cedar, black cherry 
(Prunus serotina), black willow, sycamore, multiflora rose, and greenbrier (Smilax rotundifolia).  
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4.0  REFERENCE STREAMS  
A reference reach search was completed to identify a stable, C5/E5 type stream within the UT to 
Rocky River Watershed in the vicinity of the Site.  The search did not reveal a suitable reference.  
The UT to Rocky River is an atypical stream when compared with the majority of streams within 
the Piedmont physiographic region of North Carolina because it is naturally a sand bed system 
rather than gravel/coble bed stream.   
 
Three sand bed streams, the UT to Ledge Creek, UT to Wildcat Branch, and Mill Creek were 
identified and used as reference reaches for the design of the UT to Rocky River.  The three 
streams are within distinct physiographic provinces within North Carolina, including the 
Piedmont, Sand Hills, and Coastal Plain.  These references were chosen for specific reasons.  
The UT to Ledge Creek, located within the Neuse River Basin north of Falls Lake, was used 
because it is a stable sand bed stream located within the Piedmont physiographic province.  The 
system is stable however its stream and valley slopes are somewhat lower when compared with 
the UT to Rocky River.  The UT to Wildcat Branch, located within the Lumber River Basin near 
the Howellsville Township, and Mill Creek, located within the Cape Fear River Basin near 
Southern Pines, are both outside of the Piedmont (Coastal Plain and Sand Hills, respectively), 
however, both are very stable sand bed streams that display stream and valley slopes similar to 
the UT to Rocky River. 
 
Vegetative data collected from these reference reaches are not used to derive the planting plan 
because they are not within the same general location of the Site.  Reference vegetative data are 
found in Section 6.0 Reference Forest Ecosystem. 

4.1  Channel Classification 
The UT to Ledge Creek is a low width/depth ratio (11.7) C5 type channel located in the 
Piedmont.  The UT to Wildcat Branch is a low width/depth ratio (8) E5 type channel located in 
the Coastal Plain.  Mill Creek is a low width/depth ratio (6.1) type channel located in the Sand 
Hills. 

4.2  Discharge 
The UT to Ledge Creek has a discharge of 22.3 cfs.  The UT to Wildcat Branch has a discharge 
of 8.5 cfs.  Mill Creek has a discharge of 30.6 cfs. 

4.3  UT to Ledge Creek  

4.3.1  Watershed Characterization 
Land use within the UT to Ledge Creek’s watershed can be characterized as rural in nature with 
the majority of lands historically being utilized for agriculture or woodlands.  However, there is 
strong evidence in the form of industrial buildings, subdivisions, and other forms of impervious 
areas to suggest that the watershed is experiencing a shift from rural to a more urban land use.   
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4.3.2  Bankfull Verification 
Onsite data was compared with the Piedmont Regional Curve to verify the bankfull discharge.  
The bankfull discharge estimated for the UT to Ledge Creek did not fall within a range of 
confidence when compared with the Piedmont Regional Curve.  A regional curve, which will be 
referred to as the Ko Curve, was completed for this area within the Triassic Basin.  Data from the 
Ko Curve verifies the estimated bankfull discharge for the UT to Ledge Creek reference reach.  
The estimated bankfull discharge for the UT to Ledge Creek was calculated to be 22.3 cubic feet 
per second.  The Ko Curve estimates bankfull to be 35.2 cubic feet per second for the UT to 
Ledge Creek, which closely compares to data obtained from onsite. 

4.3.3  Vegetation 
The UT to Ledge creek is surrounded by a mature (50 years of older) vegetated floodplain.  
Dominant vegetation within the floodplain includes river birch (Betula nigra), sweetgum, 
slippery elm (Ulmus rubra), winged elm, red maple, box elder (Acer negundo), and yellow 
poplar (Liriodendron tulipifera). 

4.4  UT to Wildcat Branch  

4.4.1  Watershed Characterization 
The UT to Wildcat Branch watershed is dominated (approximately 60 percent) by mature forests.  
Deforestation of the mature forests is occurring, but most deforested areas have been planted 
back into pine stands.  The remaining portion of the watershed’s land use is comprised primarily 
of agricultural practices (approximately 40 percent). 

4.4.2  Bankfull Verification 
On-site data was compared with Hydraulic Geometry Relationships for Rural North Carolina 
Coastal Plain Streams (Coastal Plain Regional Curve) (Doll et al. 2006) to verify the bankfull 
discharge.  The bankfull discharge on UT to Wildcat Branch at the point of the survey is 
estimated to be 8.2 cfs.  The regional curve estimates the bankfull discharge to be 9.2 cfs, which 
seems to verify the estimated bankfull discharge found on-site. 

4.4.3  Vegetation 
The UT to Wildcat Branch is surrounded by a mature (50 years or older) vegetated floodplain.  
The vegetated floodplain extends a minimum of 250 feet from both the left and right banks 
through the study area.  Dominant vegetation within the floodplain includes giant cane 
(Arundinaria gigantea), red maple, sweet gum, red bay (Persea borbonia), sweet bay (Magnolia 
virginiana), Chinese privet (Ligustrum sinense), yellow poplar, greenbrier (Smilax rotundifolia), 
Amerian holly (Ilex opaca), cinnamon fern (Osmunda cinnamomea), doghobble (Leucothoe 
fontanesiana), and black gum (Nyssa sylvatica). 
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4.5  Mill Creek  

4.5.1  Watershed Characterization 
The Mill Creek watershed is largely dominated (approximately 80 percent) by mature forests.  
Some of the forests are experiencing impacts from harvesting of trees and minor residential 
development (approximately 10 percent).  The remaining portion of the watershed’s land use is 
comprised of agricultural practices (approximately 10 percent). 

4.5.2  Bankfull Verification 
On-site data was compared with the Coastal Plain Regional Curve to verify the bankfull 
discharge.  The bankfull discharge on Mill Creek at the point of the survey is estimated to be 
30.6 cfs.  The regional curve estimates the bankfull discharge to be 18.1 cfs.  The high end of the 
95 percent confidence interval of the curve however, is 30 cfs, which would seem to verify the 
bankfull discharge for Mill Creek. 

4.5.3  Vegetation 
Mill Creek is surrounded by a mature (50 years or older) vegetated floodplain.  The vegetated 
floodplain extends a minimum of 200 feet from both the left and right banks through the study 
area.  Dominant vegetation within the flood plain includes giant cane, red maple, sweet gum, red 
bay (Persea borbonia), sweet bay, Chinese privet, yellow poplar, greenbrier, Amerian holly, 
cinnamon fern, and black gum. 

4.6  Channel Morphology 
Channel cross-sections and stream profiles were measured along the reference streams.  Surveys 
included a plan form analysis, bed material evaluation, and buffer assessment.  The reaches are 
transporting their sediment supply while maintaining their dimension, pattern, and profile.  The 
table “Morphological Characteristics of UT to Rocky River and Reference” (Appendix 2) 
includes a summary of dimension, profile, and pattern data for each reference reach to assist with 
the establishment of reconstruction parameters. 

All reference channels’ streambed material is dominated by sand-sized particles. 

4.7  Channel Stability Assessment 
A visual assessment accompanied by a morphological assessment using data collected during a 
Rosgen Level II survey was used to determine channel stability.  These data, which can be found 
in Appendix 2 (Morphological Tables), Appendix 8 (Reference Site Photographs) and Appendix 
9 (Reference Site NCDWQ Stream Classification Forms), confirmed that the channels fell within 
acceptable ranges for a stable reference channel. 

Major components for stability include determining if the channel is conveying its discharge and 
sediment load without aggrading or degrading.  Evidence that a channel does not fit this criteria 
includes bank degradation, channel incision, channel widening, channel aggradation, massive 
amounts of sediment loading within and/or outside of the channel banks, channel armoring, and 
generally speaking no vegetation on the channel’s banks. 
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5.0  SITE WETLANDS 

5.1  Existing Jurisdictional Wetlands 
Jurisdictional wetland limits are defined using criteria set forth in the Corps of Engineers 
Wetlands Delineation Manual (Environmental Laboratory 1987).  As stipulated in this manual, 
the presence of three clearly defined parameters (hydrophytic vegetation, hydric soils, and 
evidence of wetland hydrology) are required for a wetland jurisdictional determination.   
 
Jurisdictional wetland limits were mapped in the field during March 2008.  The Site contains 8.7 
acres of wetlands.  A Jurisdictional Determination was scheduled with the United States Army 
Corps of Engineers (USACE) for May 27, 2008 to verify the wetland boundaries.  Due to 
scheduling issues the USACE was unable to meet in the field and has determined that a tearsheet 
will be will issued, (Appendix 11, Concurrence Letters) ), as of August 26, 2008 the tearsheet 
has not been received.  Jurisdictional wetlands have been timbered in the past and are 
characterized by a disturbed scrub/shrub community containing black berry, soft rush, red maple, 
sweetgum, multi flora rose, dog fennel, elm, and broomsedge with black willow and tag alder 
adjacent to the UT to Rocky River, and cattail and crimsoneyed rosemallow in ponded areas.  
Beaver activity is abundant within the Site and appears to have commenced recently as indicated 
by a lack of mature tree death. 
 
Historically, onsite wetlands may have supported communities similar to a Piedmont Alluvial 
Forest (Schafale and Weakley 1990) and species contained within the reference forests.  
Piedmont Alluvial Forest communities typically occur on alluvial floodplains of smaller 
watersheds that are intermittently or seasonally flooded.   
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6.0  REFERENCE FOREST ECOSYSTEM 
According to Mitigation Site Classification (MiST) guidelines (USEPA 1990), a Reference 
Forest Ecosystem (RFE) must be established for restoration sites.  RFEs are forested areas on 
which to model restoration efforts of the restoration site in relation to soils and vegetation.  RFEs 
should be ecologically stable climax communities and should be a representative model of the 
Site forested ecosystem as it may have existed prior to human disturbances.  Quantitative data 
describing plant community composition and structure should be collected at the RFEs and 
subsequently applied as reference data in an attempt to emulate a natural climax community. 
 
Two RFE areas located northeast of the Site were evaluated:  UT to Crane Creek and UT to 
Reedy Creek.  The RFEs support plant community and landform characteristics that restoration 
efforts will attempt to emulate.  Circular plots, 0.1-acre in size were randomly established within 
the two RFEs with three plots at UT to Crane Creek and four plots at UT to Reedy Creek.  Data 
collected within each plot include 1) tree species composition; 2) number of stems for each tree 
species; 3) diameter at breast height (DBH) for each tree species; and 4) a list of understory 
species.  Data for the 0.1-acre plots were combined for each RFE and indicate importance values 
of dominant tree species calculated based on relative density, dominance, and frequency of tree 
species composition (Smith 1980).  Hydrology, surface topography, and habitat features were 
also evaluated.  Predominant species included swamp chestnut oak (Quercus michauxii), green 
ash (Fraxinus pennsylvanica), American elm (Ulmus americana), and tulip poplar. 
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Table 6.  Reference Forest Ecosystem (UT to Crane Creek) 
Project ID No. 070708001 (UT to Rocky River Stream Restoration Site) 

Tree Species 
Number of 
Individuals

* 

Relative 
Density 

(%) 

Frequency 
* (%) 

Relative 
Frequency 

(%) 

Basal Area 
* (ft2/acre) 

Relative 
Basal 

Area  (%)

Importance 
Value 

Box elder 
(Acer negundo) 3 7.9 67 8.7 2.3 5.9 0.07 

Red maple 
(Acer rubrum) 3 7.9 67 8.7 4.2 10.6 0.09 

Shagbark hickory 
(Carya ovata) 5 13.2 67 8.7 2.5 6.3 0.09 

Mockernut hickory 
(Carya alba/tomentosa) 1 2.6 33 4.3 0.1 0.2 0.02 

American beech 
(Fagus grandifolia) 1 2.6 33 4.3 2.0 5.2 0.04 

White ash 
(Fraxinus americana) 1 2.6 33 4.3 1.3 3.3 0.03 

Green ash 
(Fraxinus pennsylvanica) 6 15.8 100 13.0 3.5 8.8 0.13 

Eastern red cedar 
(Juniperus virginiana) 1 2.6 33 4.3 0.4 0.9 0.03 

Sweetgum 
(Liquidambar styraciflua) 1 2.6 33 4.3 0.1 0.3 0.02 

Tulip poplar 
(Liriodendron tulipifera) 3 7.9 67 8.7 2.7 6.7 0.08 

Black gum 
(Nyssa sylvatica) 1 2.6 33 4.3 0.1 0.2 0.02 

Southern red oak 
(Quercus falcata) 1 2.6 33 4.3 2.9 7.3 0.05 

Swamp chestnut oak 
(Quercus michauxii) 3 7.9 67 8.7 13.3 33.6 0.17 

Willow oak 
(Quercus phellos) 2 5.3 33 4.3 2.3 5.8 0.05 

American elm 
(Ulmus americana) 6 15.8 67 8.7 1.9 4.9 0.10 

TOTALS 38 100 767 100 165 100 1.00 
* Sum of three 0.1-acre plots 
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Table 7.  Reference Forest Ecosystem (UT to Reedy Creek) 
Project ID No. 070708001 (UT to Rocky River Stream Restoration Site) 

Tree Species 
Number of 
Individuals

* 

Relative 
Density 

(%) 

Frequency 
* (%) 

Relative 
Frequency 

(%) 

Basal Area 
* (ft2/acre) 

Relative 
Basal 

Area  (%)

Importance 
Value 

Box elder 
(Acer negundo) 6 7.8 50 5.3 1.9 2.6 0.05 

Red maple 
(Acer rubrum) 2 2.6 50 5.3 0.6 0.8 0.03 

Ironwood 
(Carpinus caroliniana) 7 9.1 50 5.3 1.2 1.7 0.05 

Shagbark hickory 
(Carya ovata) 2 2.6 50 5.3 5.4 7.3 0.05 

Hackberry 
(Celtis laevigata) 6 7.8 50 5.3 3.1 4.2 0.06 

American beech 
(Fagus grandifolia) 2 2.6 50 5.3 6.5 8.8 0.06 

Green ash 
(Fraxinus pennsylvanica) 1 1.3 25 2.6 0.4 0.5 0.01 

Black walnut 
(Juglans nigra) 4 5.2 75 7.9 5.2 7.0 0.07 

Sweetgum 
(Liquidambar styraciflua) 7 9.1 75 7.9 6.6 8.9 0.09 

Tulip poplar 
(Liriodendron tulipifera) 5 6.5 75 7.9 15.9 21.5 0.12 

Red mulberry 
(Morus rubra) 8 10.4 75 7.9 4.0 5.4 0.08 

Black gum 
(Nyssa sylvatica) 3 3.9 75 7.9 3.0 4.0 0.05 

Sycamore 
(Platanus occidentalis) 2 2.6 25 2.6 6.5 8.8 0.05 

White oak 
(Quercus alba) 2 2.6 25 2.6 1.7 2.2 0.02 

Swamp chestnut oak 
(Quercus michauxii) 1 1.3 25 2.6 0.5 0.7 0.02 

Willow oak 
(Quercus phellos) 1 1.3 25 2.6 1.6 2.2 0.02 

Northern red oak 
(Quercus rubra) 7 9.1 50 5.3 7.2 9.8 0.08 

American elm 
(Ulmus americana) 11 14.3 100 10.5 3.0 4.0 0.10 

TOTALS 77 100 950 100 74 100 1.00 
* Sum of four 0.1-acre plots 
 



 



Contract No. 070708001 
UT to Rocky River Stream Restoration Site, Cabarrus County, North Carolina 

RESTORATION PLAN  
 

 

     
 

Page 20 

7.0  PROJECT SITE RESTORATION PLAN 

7.1  Restoration Project Goals and Objectives 
The primary goals of this project focus on improving water quality, enhancing aquatic and 
terrestrial habitat within the UT to Rocky River watershed, establish wildlife corridors within the 
Site, enhance riparian wetlands adjacent to the UT to Rocky River, and provide an educational 
opportunity for students at grade schools adjacent to the Site.   

These goals will be accomplished through the following objectives: 

 Improve water quality and stabilize the UT to Rocky River on-site by restoring a more 
natural pattern, profile, and dimension that will transport its sediment and flow without 
aggrading (as seen in areas effected by beavers and erosion control devices), or degrading 
(as seen in gully reaches on-site) 

 Improve water quality by establishing a natural vegetative buffer adjacent to the UT to 
Rocky River that will filter runoff from adjacent development. 

 Improve water quality and enhance semi-aquatic habitat by enhancing existing wetlands 
with native tree and shrub plantings. 

 Improve aquatic habitat by enhancing stream bed variability, providing shading/cover 
areas within the stream channel, and introducing woody debris in the form of rootwads, 
log vanes, and log sills. 

 Enhance terrestrial habitat by planting the adjacent buffer (floodplain) with native trees, 
shrubs, herbs and grasses.   

 Create a wildlife corridor through the Site that will connect habitat areas along the Rocky 
River with habitat areas at the upstream end of the Site.  The corridors will provide 
connectivity to a diversity of habitats including mature forest, early successional forest, 
stream-side forest, riparian wetlands, and uplands. 

 Enhance terrestrial habitat by removing existing invasive vegetative species and planting 
the buffer (floodplain) with native trees, shrubs, herbs and grasses.   

 Provide an educational benefit to children who can utilize the pedestrian footpath 
crossing the floodplain, and can view the stream channel from adjacent terraces where 
schools are located. 

 
The proposed restoration plan, depicted on Sheets 2A through 2C (Appendix 1), is expected to 
produce a restored length of 2,703 linear feet of the UT to Rocky River.  Additionally, 8.7 acres 
of riparian wetlands will be enhanced by eradicating invasive vegetative species and installing 
supplemental vegetation plantings.  The remaining lands within the proposed easement will also 
be planted with native vegetation.  All activities within the Site will be protected in perpetuity by 
an 18.6 acre permanent conservation easement. 



Contract No. 070708001 
UT to Rocky River Stream Restoration Site, Cabarrus County, North Carolina 

RESTORATION PLAN  
 

 

     
 

Page 21 

7.1.1  Designed Channel Classification 
The UT to Rocky River was designed using Natural Channel Design principals.  Appendix 2 
(Morphologic Tables) details channel classification and variables used to classify the design 
channel.  The UT to Rocky River is designed as a low width/depth ratio (10) C5/E5 type stream.  
This channel classification is typical of low slope, sand bed streams that flow through broad 
alluvial valleys. 
 
The UT to Rocky River will be constructed as a Priority I and Priority II restoration (Appendix 1, 
Sheets 3).  Priority I restorations reconnect the bankfull discharge to the historic floodplain 
(existing ground).  A floodplain bench is cut at the bankfull elevation for a Priority II restoration.   
 
The UT to Rocky River will start as a Priority I restoration at the upstream end of the Site.  The 
large majority of the channel (~ 2,450 linear feet) will be constructed as a Priority I restoration. 
 
The UT to Rocky River will be constructed as a Priority II restoration in the downstream portion 
of the site (in the last ~ 304 linear feet).  This section of the Site is restored as a Priority II 
restoration because the UT to Rocky River’s channel invert has to drop through the floodplain to 
meet the existing invert of the Rocky River.  The Rocky River’s invert elevation is almost six 
feet lower than that of the floodplain that the UT to Rocky River is flowing through. 

7.1.2  Stream Restoration Activities 

Design Reasoning 
As stated, the majority of the UT to Rocky River will be constructed as a Priority I restoration.  
The Priority I restoration will allow for the restored channel to meander through existing trees in 
the upstream portions of the Site without felling many existing trees.  This also maximizes the 
amount of shading the channel will receive from existing mature vegetation, which should help 
to regulate water temperatures and add critical biomass to the stream from leaves, sticks, and 
nuts. 
 
The location of the bankfull channel follows as closely as possible the natural low point of the 
valley through the Site.  Historic aerial photographs were reviewed but no natural, historic 
alignments cold be clearly depicted (Figures 16, 17, and 18).  The channel is placed as close to 
the low point of the valley, because that is the point at which natural channels would have 
historically utilized.  Keeping the channel in the low point of the valley will ensure that the 
majority of water flowing through the valley is concentrated through the channel rather than 
utilizing the floodplain first.  There are some small portions of the channel that are moved just to 
the side of the natural low point, but these are in areas were the design channel was placed to 
stay out of the existing incised channel.  In these instances the existing channel will be filled with 
spoil material and raised to existing ground so that post-construction conditions have the 
bankfull channel in the low point of the valley.  Additionally, the restored location of the channel 
utilizes existing trees, their root masses, and shading so as to add stability to the channel side 
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slopes, add shading to the channel for water temperature regulation, and the trees will add critical 
biomass which aquatic biota can forage from. 
 
The designed channel is straight approximately 1,000 linear feet downstream of the beginning 
point of the Site due to a required bridge crossing for a pedestrian foot path.  The current foot 
path is a raised path comprised of crush and run material traversing the floodplain.  The design 
channel will require that the existing foot bridge on the path be relocated approximately 60 feet 
to the west of it current location.   
 
One of the primary constraints is a sewer line and easement that runs through the Site.  The 
proposed location of the channel spans the sewer easement at the existing location of the 
footpath.  The proposed channel only crosses the sewer easement one time through the Site, so as 
to minimize the sewer easement’s effects on the restored length of channel. 
 
The downstream portion of the Site (the last ~430 linear feet) is where numerous drop structures 
(log sills) were placed to step the UT to Rocky River’s invert down to the invert of Rocky River.  
The majority of this reach (~ 304 linear feet) is considered a Priority II restoration.  The design 
concept through this reach was to increase the meander length substantially and decrease the 
pool-pool spacing.  This will in effect promote a step-pool system similar to a B-type channel, 
with numerous pools to dissipate energy through each step.  Whereas energy is primarily 
dissipated through plan form (i.e. meanders) in the upstream reach, it will be dissipated through 
bed form (i.e. pools) which should decrease stress on the channel banks in this lower reach.  This 
concept was deemed critical rather than keeping a highly meandering channel through this 
section because of the overall increase in the slope of the UT to Rocky River’s Valley at this 
point.  Additionally, each drop structure was kept at approximately 0.25 feet, so as to not have 
large continuous steps at one point within the system.  This design concept should ensure long-
term stability through the downstream section of the UT to Rocky River. 
 
An erosion control plan and construction/transportation plan are expected to be developed during 
the next phase of this project.  Erosion control will be performed locally throughout the Site and 
incorporated into construction sequencing.  Exposed soils at the Site are unconsolidated, alluvial 
sediments, which do not revegetate rapidly after disturbance.  Therefore, seeding with 
appropriate grasses and immediate planting with disturbance-adapted shrubs will be employed 
following the earth-moving process.   
 
A transportation plan, including the location of access routes and staging areas will be designed 
to minimize Site disturbance to the maximum extent feasible.  The number of transportation 
access points into the floodplain will be maximized to avoid traversing long distances through 
the Site’s interior.  At this point it appears that two potential construction access points have 
been located for the Site. 
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Channel and Floodplain Bench Grading 
The channel and corresponding floodplain will be excavated along the alignment as shown in 
Sheets 2A through 2C (Appendix 1).  Material excavated during grading of the channel and 
floodplain will be stockpiled immediately adjacent to channel segments to be abandoned and 
backfilled.  These segments will be backfilled after the design channel has been constructed.  
Preliminary earthwork estimates indicate the project’s excavation and fill totals will balance out. 
 
Spoil material may be placed to stabilize temporary access roads and to minimize compaction of 
the underlying floodplain.  However, all spoil will be removed from floodplain surfaces upon 
completion of construction activities.     

Channel Plugs 
Impermeable plugs will be installed along abandoned channel segments.  Impermeable plugs are 
installed along the downstream side of the proposed channel banks where the proposed channel 
crosses the existing channel.  This will prevent the channel flow from accessing the abandoned 
channel segment.  The plugs will consist of low-permeability materials designed to be of 
sufficient strength to withstand the erosive energy of surface flow events across the Site.  The 
plug will be of sufficient width and depth to form an imbedded overlap in the existing banks and 
channel bed. 

Channel Backfilling 
After impermeable plugs are installed, the abandoned channel will be backfilled.  Backfilling 
will be performed primarily by pushing stockpiled materials into the channel.  The channel will 
be filled to the extent that onsite material is available and compacted to maximize 
microtopographic variability, including ruts, ephemeral pools, and hummocks in the vicinity of 
the backfilled channel.   

Wetland Impacts 
The proposed alignment of the UT to Rocky River is expected to impact 1.05 acres of existing 
riparian wetlands onsite.  It is anticipated that filled sections of the existing channel will revert to 
wetalnds.  It is expected that enhancing the existing 8.7 acres of riparian wetlands and the filling 
of the existing channel which should revert to wetlands will off set impacts to existing wetlands. 

Justification for Wetland Impacts 
Restoration activities will provide a functional uplift from existing conditions.  Current 
conditions have resulted in degraded water quality, a loss of aquatic habitat, reduced nutrient and 
sediment retention, and unstable channel characteristics (mass wasting of channel banks, channel 
incision and aggradation, sediment loading, and the loss of bed form diversity) at the Site.  
Restoration of the channel will restore stable riffle-pool morphology, aid in energy dissipation, 
move sediment in a stable manner, and increase aquatic habitat.  The proposed channel alignment 
took into account the existing wetlands, and the existing mature trees.  Minimizing impact to the 
wetlands and the loss of existing mature trees played an important role in determining the location 
of the proposed alignment.   
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Existing wetlands typically form in areas where relocated (channelized) streams historically were 
located.  The location of the restored channel follows the low point of the valley and will ultimately 
affect some of the existing wetlands on-site.  However, these wetlands would have to be considered 
low quality due to the abundance of invasive/nuisance vegetative species and the lack of mature 
vegetation. 

7.1.3  In-stream Structures 
Stream restoration using Natural Channel Design techniques, typically involves the use of in-
stream structures for bank stabilization, grade control, and habitat improvement.  Primary 
structures used to achieve these objectives may include the installation of log vanes, log sills, log 
and rock cross-vanes, and root wads.  Log structures will provide critical habitat for aquatic biota 
and assist in maintain pool integrity.  Log structures should be considered temporary support to 
restored channels, however their longevity (typically a minimum of 5 to 7 years) will be 
sufficient for vegetation on stream banks to take hold and form a natural, stable condition for 
bank and bed protection. 

7.1.4  Target Buffer Communities 
Restoration of floodplain forest and stream-side habitat allows for development and expansion of 
characteristic species across the landscape.  Community associations that will be utilized to 
develop primary plant community associations include: 1) Piedmont Alluvial Forest, 2) stream-
side assemblage, and 3) riparian wetland.  This is discussed in more detail in Section 7.5 (Natural 
Plant Community Restoration). 

7.2  Sediment Transport Analysis: 
One of the primary goals of this project is to construct a stable channel that will transport its 
sediment and flow such that, over time, the stream system neither aggrades nor degrades. This 
stability is achieved when the sediment input to the design reach equals the sediment output.   
 
The channel’s substrate is composed of sand materials, therefore bed substrate sampling was not 
necessary.  Below is a discussion of both sediment concentration and stream power and their 
relation to stability in the design.   

Sediment Concentration 
The Engelund-Hansen function was used to analyze sediment transport capacity through the 
designed channel.  The basic principal of the Engelund-Hansen function is to determine if 
sediment input to the design stream equals the sediment output from the design stream.  If 
sediment input equals or is adequately close to sediment output then the channel is considered a 
stable channel in equilibrium.  Below is the Engelund-Hansen function: 
 
g = 0.535 D1/2 S3/2 V Q / d 
 
where; 
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g = sediment discharge (lbs/s) 
D = water depth (ft) 
S = channel slope (ft/ft) 
V = average velocity (ft/s) 
Q = discharge (cubic ft/s) 
d = median particle diameter of stream bed material (ft) 
 
Two stable reference reaches at offsite locations were used for sediment input calculations and 
comparisons since the existing stream channel is unstable.  The reference reaches (UT to Wildcat 
Branch and Mill Creek) were characterized by similar stream types and had a similar slope, 
compared to the design channel, so that accurate comparisons could be made.  A stable reference 
reach can be used because the sediment input is in balance with sediment output over geologic 
time.  In most cases, the bankfull discharge of a reference reach is different from that of the 
design reach so, instead of using sediment discharge (lbs/s) for the comparison, sediment 
concentration (lbs/ft3) is used in the analysis because the function of discharge is set equal per 
cubic foot (ft3).   
 
Below is the equation for sediment concentration: 
 
SC = g/Q 
 
where; 
 
SC = sediment concentration (lbs/ft3) 
g = sediment discharge (lbs/s) 
Q = discharge (ft3/s) 
 
The UT to Rocky River has two distinct reach types through the site.  One stream type is 
aggrading due to channel blockages such as beaver dams and sediment and erosion control 
practices.  An accurate, sediment output calculation through these reaches could not be 
calculated because of the backwater effects caused by the channel blockages.  It is known 
however that these reaches are not transporting their sediment because the channel inverts 
aggrading due to siltation.  The second reach type is a gully type reach.  The sediment output 
through this reach type is calculated to be 0.936 lbs/ft3.  Conditions through the gully reaches are 
an indication that sediment being transported at a rate of 0.936 lbs/ft3 is indicative of a degrading 
reach. 
 
The sediment concentration input and output for the two references were deemed to be in 
equilibrium (because both channels are stable).  Their sediment outputs are 0.019 lbs/ft3 and 
0.022 lbs/ft3 respectively.  The designed sediment output for the UT to Rocky River is 0.014 
lbs/ft3 which correlates closely with the two reference streams.  The proposed design sediment 
output is similar to those of the stable reference reach and substantially lower than the output 
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calculation from the gully reach of existing conditions; therefore, the design channel is 
considered stable and in equilibrium. 

Stream Power 
A stream power analysis was used as a tool to study the capacity of the design channel to 
transport its sediment load.  An analysis of reference stream power and proposed conditions 
stream power were completed to determine if the restoration design stream power will 
adequately convey its sediment load at the bankfull discharge.  
 
Existing unit stream power through reaches impacted by channel blockages cannot be accurately 
calculated, however it is known that the stream power is not sufficient to move sediment through 
these reaches.  Existing unit stream power through gully reaches was calculated to be 4.55 lbs/ft-
s.  Degrading conditions through the gully reaches indicates that 4.55 lbs/ft-s is substantially 
high. 
 
The UT to Wildcat Branch and Mill Creek have calculated unit stream powers of 0.15 lbs/ft-s 
and 0.45 lbs/ft-s, respectively.  As previously stated, both references are stable channels that are 
in equilibrium and adequately convey their sediment load.  So, it can be assumed that the UT to 
Wildcat Branch’s and Mill Creek’s unit stream powers are adequate to transport their sediment 
loads.  The UT to Rocky River design displays a unit stream power of 0.26 lbs/ft s which 
corresponds closely to both reference unit stream powers.  Using the references, it was 
determined that the UT to Rocky River design has an adequate capacity to transport its sediment 
load at the bankfull discharge. 

7.3  HEC-RAS Analysis: 
Given that the project involves modifications to a stream channel, it is important to analyze the 
effect of these changes on flood elevations.  Floodwater elevations were analyzed using HEC-
RAS.  HEC-RAS is a software package designed to perform one-dimensional, steady flow, 
analysis of water surface profiles for a network of natural and constructed channels.   
 
HEC-RAS uses two equations, energy and/or momentum, depending upon the water surface 
profile.  The model is based on the energy equation.  The energy losses are evaluated by friction 
(Manning’s equation) and contraction/expansion (coefficient multiplied by the change in velocity 
head).  The momentum equation is used in situations where the water surface profile rapidly 
varies, such as hydraulic jumps and stream junctions.   
 
Backwater analysis was performed for the existing and proposed conditions for both bankfull 
and 100-year discharges.  In addition to steady flow data, geometric data is also required to run 
HEC-RAS.  Geometric data consists of establishing the connectivity of the river system, which 
includes cross-section data, reach lengths, energy loss coefficients (friction losses, contraction, 
and expansion losses), and stream junction information.   
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7.3.1  Bankfull Discharge Analysis 
Bankfull indicators were identified along the UT to Rocky River.  Existing conditions surveys 
were conducted which included surveying representative riffle cross-sections, representative 
hydraulic (bankfull) slope, and determining an existing Manning’s n coefficient for the surveyed 
reaches.  The surveyed data and calculated Manning’s n were correlated with identified bankfull 
indicators to estimate bankfull cross-sectional area and velocity, and consequently bankfull 
discharge.  The estimated on-site bankfull cross-sectional area and discharge were compared 
with a calculated bankfull cross-sectional area and discharge using a regional hydraulic geometry 
curve created by Ko for the Rocky River Watershed (Appendix 10).  Data obtained from on-site 
falls within a level of confidence of the data obtained from the Rocky River Watershed regional 
curve. 
 
The UT to Rocky River was designed using one discharge through the entire Site (the discharge 
was determined by the downstream most contributing watershed area of 0.77 square miles).  The 
discharge used is 18 cfs.  Hydrologic Engineering Center’s River Analysis System (HEC-RAS 
Version 4.0 Beta) was used to evaluate how the discharge flows within the proposed channel 
geometry.  This evaluation verifies that the proposed plan, dimension, and profile would 
adequately convey the discharge at the bankfull stage; the point where water begins to overflow 
onto the floodplain.   
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7.3.2  No-Rise 
A HEC-RAS analysis has been prepared and completed on existing and proposed conditions of 
the Site channel(s).  The resulting data output has been analyzed to determine if the design 
channel is adequately conveying its bankfull discharge, and to determine if a rise, fall, or no-rise 
in water surface elevations during the 100-year flood event has occurred.   
 
The analysis indicates the proposed channel geometry will not increase the 100-year flood 
elevations upstream of the project area.  Results are located within the UT Rocky River HEC 
RAS Analysis in Appendix 12. 

7.3.3  Hydrologic Trespass 
Hydrologic trespass includes any issue which may affect hydrology outside of the property 
boundaries on which the Site is located.  These issues were reviewed for this project.  All on-site 
modifications should not affect offsite hydrology. 

7.4  Topsoil Stockpiling 
Soil grading will occur during stream restoration activities.  Topsoils may be stockpiled during 
construction activities to place back on excavated subgrade soils where a bankfull bench has to 
be cut.  The replaced topsoil can serve as a viable growing medium for community restoration to 
provide nutrients and aid in the survival of planted species. 

7.4.1  Floodplain Soil Scarification 
Microtopography and differential drainage rates within localized floodplain areas represent 
important components of floodplain functions.  Reference forests in the region exhibit complex 
surface microtopography.  Efforts to advance the development of characteristic surface 
microtopography will be implemented where a floodplain bench is excavated.  In areas where 
soil surfaces have been compacted, ripping or scarification will be performed.  After 
construction, the soil surface is expected to exhibit complex microtopography ranging to one foot 
in vertical asymmetry.  Subsequently, plant community restoration will be initiated. 
 

7.5  Wetland Enhancement 
The areas to be enhanced already display all three wetland criteria (hydrology, vegetation, soils), 
and have been delineated as such (Figure 5 and Appendix 1).  However, the large majority of 
wetlands on-site are located within historic pasture areas that have grown over in early 
successional species, including blackberry thickets.  Theses areas are devoid of mature 
vegetation.  Existing wetlands will be enhanced within the easement area by removing 
exotic/nuisance species, which are dominated by blackberry, and planting native vegetative 
species.  The native species will be comprised of hydrophytic vegetation that allows for foraging 
habitat and cover for terrestrial and semi aquatic biota.   
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7.6  Natural Plant Community Restoration 
Restoration of the floodplains, side slopes and stream-side habitat allows for development and 
expansion of characteristic species across the landscape.  Ecotonal changes between community 
types contribute to diversity and provide secondary benefits, such as enhanced feeding and 
nesting opportunities for mammals, birds, amphibians, and other wildlife. 
 
Reference Forest Ecosystem (RFE) data, onsite observations, and community descriptions from 
Classification of the Natural Communities of North Carolina (Schafale and Weakley 1990) were 
used to develop primary plant community associations that will be promoted during community 
restoration activities.  Community descriptions of the RFE closely resemble a Piedmont Alluvial 
Forest community (Schafale and Weakley 1990).  Community associations to be utilized include 
1) Piedmont Alluvial Forest and 2) stream-side assemblage (Sheet 4, Appendix 1).  The 
Piedmont Alluvial Forest will be distinguished further into four distinct planting areas including 
a) riverine wetland areas, b) nonwetland areas, c) supplemental planting in forested areas, and d) 
roadside planting areas with containerized trees for aesthetic appeal.  Planting elements are listed 
below. 
 
Piedmont Alluvial Forest (riverine wetland areas) 

1. Sycamore (Platanus occidentalis) 
2. American elm (Ulmus americana) 
3. Hackberry (Celtis laevigata) 
4. Green ash (Fraxinus pennsylvanica) 
5. Willow oak (Quercus phellos) 
6. Swamp chestnut oak (Quercus michauxii) 
7. Tulip poplar (Liriodendron tulipifera) 
8. River birch (Betula nigra) 
9. Silky dogwood (Cornus amomum) 
10. Pawpaw (Asimina triloba) 
11. Shagbark hickory (Cary ovata) 
12. Emergent herbaceous seed mixture (20 pounds/acre) 

a. Fox sedge (Carex vulpinoidea) 20% of mixture 
b. Big bluestem (Andropogon gerardii) 20% of mixture 
c. Virginia wildrye (Elymus virgatum) 15% of mixture 
d. Switchgrass (Panicum virgatum) 15% of mixture 
e. Soft rush (Juncus effusus) 10% of mixture 
f. Deertongue (Dichanthelium clandestinum) 20% of mixture 

 
Piedmont Alluvial Forest (nonwetland areas) 

1. Sycamore (Platanus occidentalis) 
2. White ash (Fraxinus americana) 
3. Shagbark hickory (Carya ovata) 
4. Southern red oak (Quercus falcata) 
5. Shingle oak (Quercus imbricaria) 
6. Flowering dogwood (Cornus florida) 
7. Pawpaw (Asimina triloba) 
8. Shagbark hickory (Cary ovata) 
9. Emergent herbaceous seed mixture (30 pounds/acre) 

a. Switchgrass (Panicum virgatum) 15% of mixture 
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b. Indiangrass (Sorghastum nutans) 20% of mixture 
c. Big bluestem (Andropogon gerardii) 15% of mixture 
d. Broomsedge bluestem (Andropogon virginicus) 15% of mixture 
e. Gamagrass (Tripsicum dactyloides) 15% of mixture 
f. Purpletop (Tridens flavus) 20% of mixture 

 
Piedmont Alluvial Forest (supplemental planting in forested areas) 

1. American elm (Ulmus americana) 
2. Green ash (Fraxinus pennsylvanica) 
3. Willow oak (Quercus phellos) 
4. Tulip poplar (Liriodendron tulipifera) 
5. Silky dogwood (Cornus amomum) 
6. Pawpaw (Asimina triloba) 

 
Piedmont Alluvial Forest (roadside planting areas with containerized trees for aesthetic appeal) 

1. Sycamore (Platanus occidentalis) 
2. White ash (Fraxinus americana) 
3. Shagbark hickory (Carya ovata) 
4. Southern red oak (Quercus falcata var. falcata) 
5. Shingle oak (Quercus imbricaria) 
6. Flowering dogwood (Cornus florida) 
7. Pawpaw (Asimina triloba) 
8. Containerized trees with stems greater than or equal to 2 inches in diameter 

a. White ash (Fraxinus americana) 
b. Southern red oak (Quercus falcata var. falcata) 
c. Red maple (Acer rubrum) 
d. Flowering dogwood (Cornus florida) 

9. Emergent herbaceous seed mixture (30 pounds/acre) 
a. Switchgrass (Panicum virgatum) 15% of mixture 
b. Indiangrass (Sorghastum nutans) 20% of mixture 
c. Big bluestem (Andropogon gerardii) 15% of mixture 
d. Broomsedge bluestem (Andropogon virginicus) 15% of mixture 
e. Gamagrass (Tripsicum dactyloides) 15% of mixture 
f. Purpletop (Tridens flavus) 20% of mixture 

 
Stream-Side Assemblage 

1. Black willow (Salix nigra)  
2. Tag alder (Alnus serrulata) 
3. Buttonbush (Cephalanthus occidentalis) 
4. Emergent herbaceous seed mixture (20 pounds/acre) 

a. Fox sedge (Carex vulpinoidea) 20% of mixture 
b. Big bluestem (Andropogon gerardii) 20% of mixture 
c. Virginia wildrye (Elymus virgatum) 15% of mixture 
d. Switchgrass (Panicum virgatum) 15% of mixture 
e. Soft rush (Juncus effusus) 10% of mixture 
f. Deertongue (Dichanthelium clandestinum) 20% of mixture 

 
Stream-side assemblage trees and shrubs include species with high value for sediment 
stabilization, rapid growth rate, and the ability to withstand hydraulic forces associated with 
bankfull flow and overbank flood events.  Stream-side trees and shrubs will be planted from the 
toe of slope of the restored channel to the top of slope of the restored channel.  Piedmont 
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Alluvial Forest is targeted for the majority of the Site including the floodplain, floodplain slopes, 
terrace, and riverine wetland areas. 

7.6.1  Planting Plan 
Species selected for planting will be dependent upon availability of local seedling sources. 
Advance notification to nurseries (1 year) will facilitate availability of various noncommercial 
elements.  Bare-root seedlings of tree species will be planted within the Piedmont Alluvial Forest 
at a density of approximately 680 stems per acre on 8-foot centers including supplemental 
planting areas and roadside planting areas.  Shrub species in the stream-side assemblage will be 
planted at a density of 2720 stems per acre on 4-foot centers.   
 
In addition, larger, containerized trees will be planted throughout areas of the Piedmont Alluvial 
Forest adjacent to the roadside targeted for aesthetic appeal.  Containerized trees will be 
intersperced within bare-root seedlings at a density of 340 trees per acre on 16-foot centers and 
will be concentrated along the perimeter of the planting zone.  Containerized trees will be a 
minimum of one gallon in size with a minimum 2 inch diameter stem and will include white ash 
(Fraxinus americana), southern red oak (Quercus falcata var. falcata), red maple (Acer rubrum), 
and flowering dogwood (Cornus florida).   
 
Table 8 depicts the total number of stems and species distribution within each vegetation 
association.  Planting will be performed between December 1 and March 15 to allow plants to 
stabilize during the dormant period and set root during the spring season. 
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Table 8.  Planting Plan 
Project ID No. 070708001 (UT to Rocky River Stream Restoration Site) 

 

Acres 6.80

Species Common Name
Max 

Spacing 
Unit 

Type* Size** Stratum
Indiv. 

Spacing
% of 
Total

# of 
Stems

Total 
lbs

Asimina triloba Pawpaw 8' R 2 -3' Subcanopy 8' 10 68
Betula nigra River birch 8' R 2 -3' Canopy 8' 10 68

Celtis laevigata Hackberry 8' R 2 -3' Shrub 8' 10 68
Cornus amomum Silky dogwood 8' R 2 -3' Subcanopy 8' 10 68

Fraxinus pennsylvanica Green ash 8' R 2 -3' Canopy 8' 10 68
Platanus occidentalis Sycamore 8' R 2 -3' Canopy 8' 5 34

Liriodendron tulipifera Tulip poplar 8' R 2 -3' Canopy 8' 5 34
Quercus phellos Willow oak 8' R 2 -3' Canopy 8' 10 68

Quercus michauxii Swamp chestnut oak 8' R 2 -3' Canopy 8' 10 68
Ulmus americana American elm 8' R 2 -3' Canopy 8' 10 68

Carya ovata Shagbark hickory 8' R 2 -3' Canopy 8' 10 68
Carex vulpinoidea Fox sedge S Herb 20 4

Andropogon gerardii Big bluestem S Herb 20 4
Elymus virgatum Virginia wildrye S Herb 15 3

Panicum virgatum Switchgrass S Herb 15 3
Juncus effusus Soft rush S Herb 10 2

Dichanthelium clandestinum Deetrongue S Herb 20 4
Subtotal 680 20

Acres 7.80

Species Common Name
Max 

Spacing
Unit 

Type* Size** Stratum
Indiv. 

Spacing
% of 
Total

# of 
Stems

Total 
lbs

Asimina triloba Pawpaw 8' R 2 -3' Subcanopy 8' 15 102
Platanus occidentalis Sycamore 8' R 2 -3' Canopy 8' 10 68

Carya ovata Shagbark hickory 8' R 2 -3' Canopy 8' 15 102
Cornus florida Flowering dogwood 8' R 2 -3' Canopy 8' 15 102

Fraxinus americana Green ash 8' R 2 -3' Canopy 8' 15 102
Quercus falcata var. falcata Southern red oak 8' R 2 -3' Canopy 8' 15 102

Quercus imbricaria Shingle oak 8' R 2 -3' Canopy 8' 15 102
Panicum virgatum Switchgrass S Herb 15 4.5
Sorghastum nutans Indiangrass S Herb 20 6

Andropogon gerardii Big bluestem S Herb 15 4.5
Andropogon virginicius Broomsedge bluestem S Herb 15 4.5
Tripsicum dactyloides Gamagrass S Herb 15 4.5

Tridens flavus Purpletop S Herb 20 6
Subtotal 680 30

Piedmont Alluvial Forest - Riverine Wetlands

Piedmont Alluvial Forest - Non-wetlands
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Acres 1.50

Species Common Name
Max 

Spacing
Unit 

Type* Size** Stratum
Indiv. 

Spacing
% of 
Total

# of 
Stems

Total 
lbs

Asimina triloba Pawpaw 12' R 2 -3' Subcanopy 12' 20 60
Cornus amomum Flowering dogwood 12' R 2 -3' Subcanopy 12' 20 60

Fraxinus pennsylvanica Green ash 12' R 2 -3' Canopy 12' 15 45
Liriodendron tulipifera Tulip poplar 12' R 2 -3' Canopy 12' 15 45

Quercus phellos Willow oak 12' R 2 -3' Canopy 12' 15 45
Ulmus americana American elm 12' R 2 -3' Canopy 12' 15 45

Subtotal 300 0

Acres 0.60

Species Common Name
Max 

Spacing
Unit 

Type* Size** Stratum
Indiv. 

Spacing
% of 
Total

# of 
Stems

Total 
lbs

Acer rubrum Red maple 12' B 2" Canopy 12' 25 76
Cornus florida Flowering dogwood 12' B 2" Subcanopy 12' 25 76

Fraxinus americana Green ash 12' B 2" Canopy 12' 25 76
Quercus falcata var. falcata Southern red oak 12' B 2" Canopy 12' 25 76

Platanus occidentalis Sycamore 8' R 2 -3' Canopy 8' 10 30
Frazinus americana White ash 8' R 2 -3' Canopy 8' 15 45

Carya ovata Shagbark hickory 8' R 2 -3' Canopy 8' 15 45
Quercus falcata var. falcata Southern red oak 8' R 2 -3' Canopy 8' 15 45

Quercus imbricaria Shingle oak 8' R 2 -3' Canopy 8' 15 45
Cornus florida Flowering dogwood 8' R 2 -3' Subcanopy 8' 15 45
Asimina triloba Pawpaw 8' R 2 -3' Subcanopy 8' 15 45

Panicum virgatum Switchgrass S Herb 15 4.5
Sorghastum nutans Indiangrass S Herb 20 6

Andropogon gerardii Big bluestem S Herb 15 4.5
Andropogon virginicus Broomsedge bluestem S Herb 15 4.5
Tripsicum dactyloides Gamagrass S Herb 20 6

Tridens flavus Purpletop S Herb 15 4.5
Subtotal 604 30

Acres 0.75

Species Common Name
Max 

Spacing
Unit 

Type* Size** Stratum
Indiv. 

Spacing
% of 
Total

# of 
Stems

Total 
lbs

Alnus serrulata Tag alder 4' L 2' Canopy 4' 35 952
Cephalanthus occidentalis Buttonbush 4' L 2' Subcanopy 4' 35 952

Salix nigra Black willow 4' L 2' Canopy 4' 30 816
Carex vulpinoidea Fox sedge S Herb 20 4

Andropogon gerardii Big bluestem S Herb 20 4
Elymus virgatum Virginia wildrye S Herb 15 3

Panicum virgatum Switchgrass S Herb 15 3
Juncus effusus Soft rush S Herb 10 2

Dichanthelium clandestinum Deetrongue S Herb 20 4
Subtotal 2720 20

Total 4984 100 17.45

** Size units may vary, but must be stated.

Streamside Assemblage

* Unit Type choices inlcude: Transplant (T), Lives stake (L), Ball and Burlap (B), Pot (P), Tubling (T), Bare Root (R), Mechanically Planted (M), 

Piedmont Alluvial Forest - Supplemental Plantings

Piedmont Alluvial Forest - Roadside Plantings
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7.6.2  Invasive Species Management 
Noxious species will be identified and controlled so that none become dominant or alter the 
desired community structure of the Site.  Currently beaver activity is prevalent within the Site 
and proactive removal and control of this species should be implemented as soon as possible and 
continued as necessary.  Invasives such as black berry and multi flora rose have been identified 
throughout the Site and will be eradicated during construction.  
 
Through coordination with EEP during the five-year monitoring period, where necessary, 
removal, treatment, or management of undesirable plant or animal species, including physical 
removal, use of herbicides, live trapping, confining wires, or nets.   
 
All vegetation removal from the Site shall be done by mechanical means only unless EEP has 
first authorized the use of herbicides or algaecides for the control of plants in or immediately 
adjacent to the Site. 
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8.0  PERFORMANCE CRITERIA 
Monitoring of restoration efforts will be performed until success criteria are fulfilled.  
Monitoring is proposed for the stream channel and vegetation.  In general, the restoration success 
criteria, and required remediation actions, are based on the Stream Mitigation Guidelines 
(USACE et al. 2003). 

8.1  Streams 
The restored stream reaches are proposed to be monitored for geometric activity.  Annual fall 
monitoring will include development of channel cross-sections on riffles and pools and a water 
surface profile of the channel.  The data will be presented in graphic and tabular format.  Data to 
be presented may include 1) cross-sectional area, 2) bankfull width, 3) average depth, 4) 
maximum depth, 5) width-to-depth ratio, 6) meander wavelength, 7) belt-width, 8) water surface 
slope, and 9) sinuosity.  The stream will subsequently be classified according to stream geometry 
and substrate (Rosgen 1996).  Significant changes in channel morphology will be tracked and 
reported by comparing data in each successive monitoring year.  A photographic record that will 
include preconstruction and postconstruction pictures has been initiated with current Site 
photographs (Appendix 3). 

8.1.1  Stream Success Criteria 
Success criteria for stream restoration will include 1) successful classification of the reach as a 
functioning stream system (Rosgen 1996) and 2) channel variables indicative of a stable stream 
system. 
 
The channel configuration will be measured on an annual basis in order to track changes in 
channel geometry, profile, or substrate.  These data will be utilized to determine the success in 
restoring stream channel stability.  Specifically, the width-to-depth ratio should characterize an 
E-type or borderline E-/C-type channel, bank-height ratios indicative of a stable or moderately 
unstable channel, and minimal changes in cross-sectional area, channel width, and/or bank 
erosion along the monitoring reach.  In addition, channel abandonment and/or shoot cutoffs must 
not occur and sinuosity values must remain relatively constant.  The field indicator of bankfull 
will be described in each monitoring year and indicated on a representative channel cross-section 
figure.  If the stream channel is down-cutting or the channel width is enlarging due to bank 
erosion, additional bank or slope stabilization methods will be employed.   
 
Stream substrate is not expected to coarsen over time (because the channel is comprised of sand); 
therefore, pebble counts are not proposed as part of the stream success criteria. 
 
Visual assessment of in-stream structures will be conducted to determine if failure has occurred.  
Failure of a structure may be indicated by collapse of the structure, undermining of the structure, 
abandonment of the channel around the structure, and/or stream flow beneath the structure.   
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8.1.2  Stream Contingency 
In the event that stream success criteria are not fulfilled, a mechanism for contingency will be 
implemented.  Stream contingency may include, but may not be limited to 1) structure repair 
and/or installation; 2) repair of dimension, pattern, and/or profile variables; and 3) bank 
stabilization.  The method of contingency is expected to be dependent upon stream variables that 
are not in compliance with success criteria.  Primary concerns, which may jeopardize stream 
success, include 1) structure failure, 2) headcut migration through the Site, and/or 3) bank 
erosion. 

Structure Failure 
In the event that structures are compromised, the affected structure will be repaired, maintained, 
or replaced.  Once the structure is repaired or replaced, it must function to stabilize adjacent 
stream banks and/or maintain grade control within the channel.  Structures which remain intact, 
but exhibit flow around, beneath, or through the header/footer will be repaired by excavating a 
trench on the upstream side of the structure and reinstalling filter fabric in front of the pilings.  
Structures which have been compromised, resulting in shifting or collapse of header/footer, will 
be removed and replaced with a structure suitable for Site flows. 

Headcut Migration Through the Site 
In the event that a headcut occurs within the Site (identified visually or through measurements 
[i.e. bank-height ratios exceeding 1.4]), provisions for impeding headcut migration and repairing 
damage caused by the headcut will be implemented.  Headcut migration may be impeded 
through the installation of in-stream grade control structures (sill and/or log cross-vane) and/or 
restoring stream geometry variables until channel stability is achieved.  Channel repairs to stream 
geometry may include channel backfill with coarse material and stabilizing the material with 
erosion control matting, vegetative transplants, and/or willow stakes. 

Bank Erosion 
In the event that severe bank erosion occurs within the Site, resulting in elevated width-to-depth 
ratios, contingency measures to reduce bank erosion and width-to-depth ratio will be 
implemented.  Bank erosion contingency measures may include the installation of log-vanes 
and/or other bank stabilization measures.  If the resultant bank erosion induces shoot cutoffs or 
channel abandonment, a channel may be excavated which will reduce shear stress to stable 
values.   

8.2  Vegetation 
After planting has been completed in winter or early spring, an initial evaluation will be 
performed to verify planting methods were successful and to determine initial species 
composition and density.  Supplemental planting and additional modifications will be 
implemented, if necessary. 
 
During quantitative vegetation sampling in early fall of the first year, sample plots will be 
randomly placed within The Bank as per guidelines established in CVS-EEP Protocol for 
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Recording Vegetation, Version 4.0 (Lee et al. 2006).  In each sample plot, vegetation parameters 
to be monitored include species composition and species density.  Visual observations of the 
percent cover of shrub and herbaceous species will also be recorded. 

8.2.1  Vegetation Success Criteria 
An average density of 320 stems per acre of Characteristic Tree Species must be surviving in the 
first three monitoring years.  Characteristic Tree Species are defined as those species planted 
from trees included in the Planting Plan or tree species that were identified in Table 7 Reference 
Forest Ecosystem.  Subsequently, 290 Characteristic Tree Species per acre must be surviving in 
year 4 and 260 Character Tree Species per acre in year 5.  
 
One goal of the project is to remove exotic/nuisance vegetative species.  Exotic/nuisance species 
shall not comprise more than 20 percent of the total surveyed species.  If exotic/nuisance species 
comprise more than 20 percent of the total surveyed species then success criteria may not be met 
and removal of these species may be required. 

8.2.2  Vegetation Contingency 
If vegetation success criteria are not achieved based on average density calculations from 
combined plots over the entire restoration area, supplemental planting may be performed with 
tree species approved by regulatory agencies.  Supplemental planting will be performed as 
needed until achievement of vegetation success criteria.  

8.2.3  Wetlands 
Wetland success criteria will be strongly tied to vegetative success criteria.  It is anticipated that 
if vegetation within the wetlands are meeting their success criteria, then the wetlands have meet 
sufficient criteria for enhancement.  Existing wetlands meet the three criteria of wetlands 
(hydrology, vegetation, soils), therefore enhancement of the wetlands are the only means of 
obtaining mitigation credits.  It is not anticipated that hydrology will be enhanced sufficiently 
enough to garner enhancement credits, therefore success criteria will not be applied to hydrology 
enhancement.   
 
8.2.4  Scheduling and Reporting:   
A tentative phasing schedule for the proposed project is presented below. Certain tasks may be 
dependant on seasonal conditions. 
 
Table 9.  Project Scheduling and Reporting 
Project ID No. 070708001 (UT to Rocky River Stream Restoration Site) 
Task Description Date of Scheduled Completion 
Restoration Plan Finalized August 26, 2008 
Submission of Final Design August 26, 2008 
Permitting Initiated September 26, 2008 
Advertise for Bidders April 17, 2009 
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Bid Opening May 15, 2009 
Begin Construction October 9, 2009 
End Construction February 22, 2010 
Prepare As-built Mitigation Plan and Mitigation Plan March 22, 2010 
First Year Monitoring Report December 2010 
Second Year Monitoring Report December 2011 
Third Year Monitoring Report December 2012 
Fourth Year Monitoring Report December 2013 
Fifth Year Monitoring Report December 2014 
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MORPHOLOGIC TABLES 
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Silted in culvert at upstream end of Site. 

 
 

 
Silt fence traversing channel causing backwater through upstream culvert. 
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2008-02-19 
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Sediment basin inline with UT Rocky River’s channel.  Also, beavers have built a large dam that 

can be seen on far right side of picture. 
 

 
Remnant beaver dam and backwater influence its causing. 

2008-02-19 

2008-02-19 
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Floodplain flow from less than bankfull event. 

 
 

 
Beaver dam near confluence with Rocky River 
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Backwater effect from sediment basin and beaver dams. 

 
 

 
Mass wasting of channel banks through a gully reach. 
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UT to Ledge Creek looking upstream. 

 
 

 
UT to Ledge Creek looking downstream. 
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UT to Wildcat Branch looking upstream.  Notice mature vegetated riparian buffer. 

 
 

 
UT to Wildcat Branch looking upstream.  Notice stable meandering pattern. 
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Mill Creek looking upstream.  Notice mature vegetated riparian buffer and gently meandering 

pattern. 
 

 
Mill Creek looking upstream.  Notice roots along the banks which help to stabilize soils.
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UT ROCKY RIVER

 HEC-RAS ANALYSIS

3730.33 BKF 18 623.67 623.08 -0.59

3730.33 100 YR 1082 629.16 628.70 -0.46

3713.33 BKF 18 622.83

3713.33 100 YR 1082 627.83

3701.33 BKF 18 622.89

3701.33 100 YR 1082 626.90

3697.33 BKF 18 622.86

3697.33 100 YR 1082 626.72

3680.98 BKF 18 622.81

3680.98 100 YR 1082 626.05

3671.62 BKF 18 622.80

3671.62 100 YR 1082 626.02

3662.26 BKF 18 622.74

3662.26 100 YR 1082 626.13

3634.93 BKF 18 622.63

3634.93 100 YR 1082 626.15

3615.2 BKF 18 622.59

3615.2 100 YR 1082 626.07

3595.47 BKF 18 622.49

3595.47 100 YR 1082 625.96

3571.22 BKF 18 622.33

3571.22 100 YR 1082 625.79

3559.71 BKF 18 622.29

3559.71 100 YR 1082 625.78

3548.2 BKF 18 622.15

3548.2 100 YR 1082 625.79

3545.33 BKF 18 622.20

3545.33 100 YR 1082 625.77

3537.33 BKF 18 622.18

3537.33 100 YR 1082 625.76

3511.51 BKF 18 622.13

3511.51 100 YR 1082 625.73

Upstream End of Project 

Backwater 

(ft)

Existing 

WSEL (ft)

River 

Station

Proposed 

WSEL (ft)

Storm 

Event 

Discharge 

(cfs)
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UT ROCKY RIVER

 HEC-RAS ANALYSIS

Backwater 

(ft)

Existing 

WSEL (ft)

River 

Station

Proposed 

WSEL (ft)

Storm 

Event 

Discharge 

(cfs)

3494.77 BKF 18 622.11

3494.77 100 YR 1082 625.68

3478.04 BKF 18 622.09

3478.04 100 YR 1082 625.63

3447.65 BKF 18 621.90 621.99 0.09

3447.65 100 YR 1082 625.42 625.53 0.11

3435.8 BKF 18 621.98

3435.8 100 YR 1082 625.47

3423.95 BKF 18 621.93

3423.95 100 YR 1082 625.43

3394.6 BKF 18 621.85

3394.6 100 YR 1082 625.34

3375.19 BKF 18 621.83

3375.19 100 YR 1082 625.24

3355.38 BKF 18 621.75

3355.38 100 YR 1082 625.10

3336.27 BKF 18 621.68

3336.27 100 YR 1082 625.03

3320.55 BKF 18 621.67

3320.55 100 YR 1082 625.01

3276.34 BKF 18 621.55

3276.34 100 YR 1082 624.93

3269.84 BKF 18 621.55

3269.84 100 YR 1082 624.89

3263.34 BKF 18 621.52

3263.34 100 YR 1082 624.87

3224.56 BKF 18 621.74 621.36 -0.38

3224.56 100 YR 1082 624.69 624.75 0.06

3219.35 BKF 18 621.37

3219.35 100 YR 1082 624.73

3214.14 BKF 18 621.32

3214.14 100 YR 1082 624.71
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UT ROCKY RIVER

 HEC-RAS ANALYSIS

Backwater 

(ft)

Existing 

WSEL (ft)

River 

Station

Proposed 

WSEL (ft)

Storm 

Event 

Discharge 

(cfs)

3161.33 BKF 18 621.23

3161.33 100 YR 1082 624.54

3131.28 BKF 18 621.68 621.18 -0.50

3131.28 100 YR 1082 624.35 624.48 0.13

3125.33 BKF 18 621.14

3125.33 100 YR 1082 624.46

3113.33 BKF 18 621.13

3113.33 100 YR 1082 624.44

3087.61 BKF 18 621.06

3087.61 100 YR 1082 624.35

3056.3 BKF 18 621.01

3056.3 100 YR 1082 624.29

3038.69 BKF 18 621.66 620.98 -0.68

3038.69 100 YR 1082 624.08 624.25 0.17

3021.08 BKF 18 620.90

3021.08 100 YR 1082 624.17

2986.9 BKF 18 620.73

2986.9 100 YR 1082 624.05

2972.85 BKF 18 620.72

2972.85 100 YR 1082 624.01

2958.81 BKF 18 620.73 620.64 -0.09

2958.81 100 YR 1082 623.77 623.97 0.20

2947.49 BKF 18 620.52

2947.49 100 YR 1082 623.89

2929.11 BKF 18 620.46

2929.11 100 YR 1082 623.68

2910.73 BKF 18 620.17

2910.73 100 YR 1082 623.51

2907.33 BKF 18 620.25

2907.33 100 YR 1082 623.44

2902.33 BKF 18 620.22

2902.33 100 YR 1082 623.42
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UT ROCKY RIVER

 HEC-RAS ANALYSIS

Backwater 

(ft)

Existing 

WSEL (ft)

River 

Station

Proposed 

WSEL (ft)

Storm 

Event 

Discharge 

(cfs)

2887.33 BKF 18 620.10

2887.33 100 YR 1082 623.33

2872.7 BKF 18 620.04

2872.7 100 YR 1082 623.29

2869.16 BKF 18 620.04

2869.16 100 YR 1082 623.27

2864.16 BKF 18 620.03

2864.16 100 YR 1082 623.25

2845.53 BKF 18 619.89

2845.53 100 YR 1082 623.20

2818.56 BKF 18 619.59

2818.56 100 YR 1082 623.03

2791.6 BKF 18 619.49

2791.6 100 YR 1082 622.74

2789.16 BKF 18 619.48

2789.16 100 YR 1082 622.69

2784.16 BKF 18 619.48

2784.16 100 YR 1082 622.57

2760.96 BKF 18 619.32

2760.96 100 YR 1082 622.38

2749.55 BKF 18 617.98 619.32 1.34

2749.55 100 YR 1082 622.36 622.28 -0.08

2738.15 BKF 18 619.21

2738.15 100 YR 1082 622.25

2702.17 BKF 18 618.87

2702.17 100 YR 1082 621.75

2690.16 BKF 18 618.75

2690.16 100 YR 1082 621.68

2685.16 BKF 18 618.57

2685.16 100 YR 1082 621.58

2662.72 BKF 18 618.20

2662.72 100 YR 1082 621.38
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UT ROCKY RIVER

 HEC-RAS ANALYSIS

Backwater 

(ft)

Existing 

WSEL (ft)

River 

Station

Proposed 

WSEL (ft)

Storm 

Event 

Discharge 

(cfs)

2651.14 BKF 18 618.08

2651.14 100 YR 1082 621.26

2639.6 BKF 18 617.89

2639.6 100 YR 1082 621.17

2635.16 BKF 18 617.85

2635.16 100 YR 1082 621.14

2630.16 BKF 18 617.79

2630.16 100 YR 1082 621.11

2613.76 BKF 18 617.67

2613.76 100 YR 1082 621.03

2591.52 BKF 18 617.36

2591.52 100 YR 1082 620.87

2569.28 BKF 18 617.10

2569.28 100 YR 1082 620.66

2566.16 BKF 18 617.09

2566.16 100 YR 1082 620.59

2561.16 BKF 18 617.09

2561.16 100 YR 1082 620.32

2534.16 BKF 18 616.83

2534.16 100 YR 1082 619.95

2519.82 BKF 18 614.13 616.74 2.61

2519.82 100 YR 1082 619.62 619.70 0.08

2499.4 BKF 18 616.27

2499.4 100 YR 1082 619.11

2496.16 BKF 18 616.04

2496.16 100 YR 1082 619.10

2491.16 BKF 18 615.96

2491.16 100 YR 1082 619.02

2470.16 BKF 18 615.58

2470.16 100 YR 1082 618.91

2461.16 BKF 18 615.11

2461.16 100 YR 1082 618.36
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UT ROCKY RIVER

 HEC-RAS ANALYSIS

Backwater 

(ft)

Existing 

WSEL (ft)

River 

Station

Proposed 

WSEL (ft)

Storm 

Event 

Discharge 

(cfs)

2455.39 BKF 18 615.02

2455.39 100 YR 1082 618.35

2420.2 BKF 18 614.85

2420.2 100 YR 1082 618.23

2411.77 BKF 18 614.81

2411.77 100 YR 1082 618.14

2403.34 BKF 18 614.78

2403.34 100 YR 1082 618.04

2368.09 BKF 18 613.70 614.60 0.90

2368.09 100 YR 1082 617.85 617.72 -0.13

2348.94 BKF 18 614.36

2348.94 100 YR 1082 617.61

2329.79 BKF 18 614.06

2329.79 100 YR 1082 617.46

2327.16 BKF 18 614.05

2327.16 100 YR 1082 617.42

2323.16 BKF 18 614.06

2323.16 100 YR 1082 617.32

2312.86 BKF 18 614.00

2312.86 100 YR 1082 617.23

2292.02 BKF 18 613.93

2292.02 100 YR 1082 617.08

2272.16 BKF 18 613.85

2272.16 100 YR 1082 616.94

2269.16 BKF 18 613.85

2269.16 100 YR 1082 616.91

2264.16 BKF 18 613.42 613.85 0.43

2264.16 100 YR 1082 616.50 616.86 0.36

2241.56 BKF 18 613.76

2241.56 100 YR 1082 616.72

2222.05 BKF 18 613.68

2222.05 100 YR 1082 616.54

APPENDIX 12
Page 6 of 11



UT ROCKY RIVER

 HEC-RAS ANALYSIS

Backwater 

(ft)

Existing 

WSEL (ft)

River 

Station

Proposed 

WSEL (ft)

Storm 

Event 

Discharge 

(cfs)

2202.48 BKF 18 613.63

2202.48 100 YR 1082 616.31

2170.66 BKF 18 613.53

2170.66 100 YR 1082 615.96

2163.99 BKF 18 613.49

2163.99 100 YR 1082 615.92

2157.33 BKF 18 613.46

2157.33 100 YR 1082 615.89

2114.16 BKF 18 613.12

2114.16 100 YR 1082 615.74

2102.75 BKF 18 613.03

2102.75 100 YR 1082 615.70

2078.57 BKF 18 613.07 612.83 -0.24

2078.57 100 YR 1082 615.40 615.54 0.14

2063.39 BKF 18 612.83

2063.39 100 YR 1082 615.44

2056.43 BKF 18 612.79

2056.43 100 YR 1082 615.42

2049.47 BKF 18 612.77

2049.47 100 YR 1082 615.40

2028.21 BKF 18 612.71

2028.21 100 YR 1082 615.33

2003.9 BKF 18 612.57

2003.9 100 YR 1082 615.26

1979.6 BKF 18 612.53

1979.6 100 YR 1082 615.21

1953.09 BKF 18 612.80 612.49 -0.31

1953.09 100 YR 1082 615.11 615.17 0.06

1927.63 BKF 18 612.47

1927.63 100 YR 1082 615.14

1772.57 BKF 18 612.55 612.29 -0.26

1772.57 100 YR 1082 614.88 614.82 -0.06
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UT ROCKY RIVER

 HEC-RAS ANALYSIS

Backwater 

(ft)

Existing 

WSEL (ft)

River 

Station

Proposed 

WSEL (ft)

Storm 

Event 

Discharge 

(cfs)

1741.17 BKF 18 612.23

1741.17 100 YR 1082 614.62

1726.3 BKF 18 612.18

1726.3 100 YR 1082 614.62

1711.43 BKF 18 612.14

1711.43 100 YR 1082 614.59

1681.99 BKF 18 612.08

1681.99 100 YR 1082 614.52

1665.41 BKF 18 611.78 612.02 0.24

1665.41 100 YR 1082 614.65 614.50 -0.15

1648.84 BKF 18 611.97

1648.84 100 YR 1082 614.48

1616.9 BKF 18 611.38 611.91 0.53

1616.9 100 YR 1082 614.53 614.43 -0.10

1602.4 BKF 18 611.83

1602.4 100 YR 1082 614.38

1587.91 BKF 18 611.78

1587.91 100 YR 1082 614.36

1553.27 BKF 18 611.64

1553.27 100 YR 1082 614.32

1535 BKF 18 611.00 611.51 0.51

1535 100 YR 1082 614.46 614.29 -0.17

1516.73 BKF 18 611.40

1516.73 100 YR 1082 614.27

1489.16 BKF 18 611.27

1489.16 100 YR 1082 614.24

1486.16 BKF 18 611.25

1486.16 100 YR 1082 614.24

1481.16 BKF 18 611.19

1481.16 100 YR 1082 614.23

1453.32 BKF 18 611.09

1453.32 100 YR 1082 614.20

APPENDIX 12
Page 8 of 11



UT ROCKY RIVER

 HEC-RAS ANALYSIS

Backwater 

(ft)

Existing 

WSEL (ft)

River 

Station

Proposed 

WSEL (ft)

Storm 

Event 

Discharge 

(cfs)

1444.87 BKF 18 610.97

1444.87 100 YR 1082 614.19

1436.44 BKF 18 610.86

1436.44 100 YR 1082 614.17

1433.16 BKF 18 610.84

1433.16 100 YR 1082 614.17

1428.16 BKF 18 610.79

1428.16 100 YR 1082 614.16

1393.16 BKF 18 610.51

1393.16 100 YR 1082 614.07

1390.16 BKF 18 610.48

1390.16 100 YR 1082 614.06

1385.16 BKF 18 610.45

1385.16 100 YR 1082 614.04

1357.57 BKF 18 611.01 610.29 -0.72

1357.57 100 YR 1082 614.24 613.91 -0.33

1350.8 BKF 18 610.2

1350.8 100 YR 1082 613.89

1344.03 BKF 18 610.07

1344.03 100 YR 1082 613.89

1341.16 BKF 18 610.04

1341.16 100 YR 1082 613.89

1336.16 BKF 18 609.97

1336.16 100 YR 1082 613.89

1305.16 BKF 18 609.9

1305.16 100 YR 1082 613.84

1302.16 BKF 18 609.86

1302.16 100 YR 1082 613.84

1297.16 BKF 18 609.83

1297.16 100 YR 1082 613.82

1274.55 BKF 18 609.53

1274.55 100 YR 1082 613.77

1267.19 BKF 18 609.56

1267.19 100 YR 1082 613.74
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UT ROCKY RIVER

 HEC-RAS ANALYSIS

Backwater 

(ft)

Existing 

WSEL (ft)

River 

Station

Proposed 

WSEL (ft)

Storm 

Event 

Discharge 

(cfs)

1259.83 BKF 18 609.45

1259.83 100 YR 1082 613.72

1257.15 BKF 18 609.41

1257.15 100 YR 1082 613.71

1252.07 BKF 18 609.36

1252.07 100 YR 1082 613.69

1240.72 BKF 18 609.23

1240.72 100 YR 1082 613.66

1233.36 BKF 18 609.22

1233.36 100 YR 1082 613.65

1226 BKF 18 609.14

1226 100 YR 1082 613.64

1223.33 BKF 18 609.16

1223.33 100 YR 1082 613.64

1218.33 BKF 18 609.12

1218.33 100 YR 1082 613.65

1186.33 BKF 18 610.81 608.81 -2.00

1186.33 100 YR 1082 613.02 613.65 0.63

1183.33 BKF 18 608.85

1183.33 100 YR 1082 613.65

1178.33 BKF 18 608.78

1178.33 100 YR 1082 613.65

1156.61 BKF 18 608.49

1156.61 100 YR 1082 613.64

1139.77 BKF 18 608.45

1139.77 100 YR 1082 613.64

1122.93 BKF 18 608.28

1122.93 100 YR 1082 613.63

1120.33 BKF 18 608.32

1120.33 100 YR 1082 613.63

1115.33 BKF 18 607.71 608.27 0.56

1115.33 100 YR 1082 610.78 613.63 2.85

1093.33 BKF 18 608.07

1093.33 100 YR 1082 613.62
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UT ROCKY RIVER

 HEC-RAS ANALYSIS

Backwater 

(ft)

Existing 

WSEL (ft)

River 

Station

Proposed 

WSEL (ft)

Storm 

Event 

Discharge 

(cfs)

1090.33 BKF 18 608.11

1090.33 100 YR 1082 613.62

1085.33 BKF 18 608.04

1085.33 100 YR 1082 613.62

1071.65 BKF 18 607.8

1071.65 100 YR 1082 612.27

1055.14 BKF 18 606.92 607.79 0.87

1055.14 100 YR 1082 610.57 611.3 0.73

1038.64 BKF 18 607.56

1038.64 100 YR 1082 610.55

1035.33 BKF 18 607.62

1035.33 100 YR 1082 610.55

1030.33 BKF 18 607.56

1030.33 100 YR 1082 610.54

1004.33 BKF 18 607.05

1004.33 100 YR 1082 610.48

1001.33 BKF 18 606.34 606.53 0.19

1001.33 100 YR 1082 610.46 610.47 0.01

Downstream End of Project
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Appendix A 
 

Categorical Exclusion Form for Ecosystem Enhancement 
Program Projects 

Version 1.4 
 
Note: Only Appendix A should to be submitted (along with any supporting documentation) as the 
environmental document. 

 
Part 1: General Project Information 

Project Name:       
County Name:       
EEP Number:       
Project Sponsor:       
Project Contact Name:       
Project Contact Address:       
Project Contact E-mail:       
EEP Project Manager:       

Project Description 
      
 
 
 
 
 

For Official Use Only 
Reviewed By: 
   

Date  EEP Project Manager 
 
Conditional Approved By: 
   

Date  For Division Administrator 
FHWA 

 
 Check this box if there are outstanding issues 

 
 
Final Approval By: 
 
 
 

  

Date  For Division Administrator 
FHWA 

 
 

Version 1.4, 8/18/05 6

Corri Faquin
Text Box
EEP is developing stream restoration plans for the UT to Rocky River located in northwest Cabarrus County 6 miles southwest of Kannapolis.  The Project is located in USGS HU and Targeted Local Watershed 03040105010010 of the Yadkin-Pee Dee River Basin.  The primary goals of this restoration project focus on restoring a stable dimension, pattern, and profile to the UT to the Rocky River; revegetating the Site; improving water quality; attenuating floodwaters; controlling invasive species; and restoring aquatic and riparian habitat.  



Part 2: All Projects 
Regulation/Question Response 

Coastal Zone Management Act (CZMA)
1.  Is the project located in a CAMA county?  Yes 

 No 
2. Does the project involve ground-disturbing activities within a CAMA Area of 
Environmental Concern (AEC)? 

 Yes 
 No 
 N/A 

3. Has a CAMA permit been secured?  Yes 
 No 
 N/A 

4. Has NCDCM agreed that the project is consistent with the NC Coastal Management 
Program? 

 Yes 
 No 
 N/A 

Comprehensive Environmental Response, Compensation and Liability Act (CERCLA)  
1. Is this a “full-delivery” project?  Yes 

 No 
2. Has the zoning/land use of the subject property and adjacent properties ever been 
designated as commercial or industrial? 

 Yes 
 No 
 N/A 

3. As a result of a limited Phase I Site Assessment, are there known or potential 
hazardous waste sites within or adjacent to the project area? 

 Yes 
 No 
 N/A 

4. As a result of a Phase I Site Assessment, are there known or potential hazardous 
waste sites within or adjacent to the project area? 

 Yes 
 No 
 N/A 

5. As a result of a Phase II Site Assessment, are there known or potential hazardous 
waste sites within the project area? 

 Yes 
 No 
 N/A 

6. Is there an approved hazardous mitigation plan?  Yes 
 No 
 N/A 

National Historic Preservation Act (Section 106)
1. Are there properties listed on, or eligible for listing on, the National Register of 
Historic Places in the project area? 

 Yes 
 No 

2. Does the project affect such properties and does the SHPO/THPO concur?  Yes 
 No 
 N/A 

3. If the effects are adverse, have they been resolved?  Yes 
 No 
 N/A 

Uniform Relocation Assistance and Real Property Acquisition Policies Act (Uniform Act)
1. Is this a “full-delivery” project?  Yes 

 No 
2. Does the project require the acquisition of real estate?  Yes 

 No 
 N/A 

3. Was the property acquisition completed prior to the intent to use federal funds?  Yes 
 No 
 N/A 

4. Has the owner of the property been informed: 
* prior to making an offer that the agency does not have condemnation authority; and  
* what the fair market value is believed to be? 

 Yes 
 No 
 N/A 

Version 1.4, 8/18/05 7

Corri Faquin
Text Box
See attached SHPO response.

Corri Faquin
Text Box
However, an EDR report indicates no issues (see attached).



 
 

 
Part 3: Ground-Disturbing Activities 

 

Regulation/Question Response 
American Indian Religious Freedom Act (AIRFA)

1. Is the project located in a county claimed as “territory” by the Eastern Band of 
Cherokee Indians? 

 Yes 
 No 

2. Is the site of religious importance to American Indians?  Yes 
 No 
 N/A 

3. Is the project listed on, or eligible for listing on, the National Register of Historic 
Places?  

 Yes 
 No 
 N/A 

4. Have the effects of the project on this site been considered?  Yes 
 No 
 N/A 

Antiquities Act (AA)
1. Is the project located on Federal lands?   Yes 

 No 
2. Will there be loss or destruction of historic or prehistoric ruins, monuments or objects 
of antiquity? 

 Yes 
 No 
 N/A 

3. Will a permit from the appropriate Federal agency be required?  Yes 
 No 
 N/A 

4. Has a permit been obtained?  Yes 
 No 
 N/A 

Archaeological Resources Protection Act (ARPA)
1. Is the project located on federal or Indian lands (reservation)?  Yes 

 No 
2. Will there be a loss or destruction of archaeological resources?  Yes 

 No 
 N/A 

3. Will a permit from the appropriate Federal agency be required?  Yes 
 No 
 N/A 

4. Has a permit been obtained?  Yes 
 No 
 N/A 

Endangered Species Act (ESA)
1. Are federal Threatened and Endangered species and/or Designated Critical Habitat 
listed for the county? 

 Yes 
 No 

2. Is Designated Critical Habitat or suitable habitat present for listed species?  Yes 
 No 
 N/A 

3. Are T&E species present or is the project being conducted in Designated Critical 
Habitat? 

 Yes 
 No 
 N/A 

4. Is the project “likely to adversely affect” the species and/or “likely to adversely modify” 
Designated Critical Habitat? 

 Yes 
 No 
 N/A 

5. Does the USFWS/NOAA-Fisheries concur in the effects determination?  Yes 
 No 
 N/A 

6. Has the USFWS/NOAA-Fisheries rendered a “jeopardy” determination?  Yes 
 No 
 N/A 
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Corri Faquin
Text Box
Surveys for Schweinitzii's sunflower occurred on September 9, 2008 (during the survey window).  No plants were found.

Corri Faquin
Text Box
USFWS was contacted with no response.



Executive Order 13007 (Indian Sacred Sites)
1. Is the project located on Federal lands that are within a county claimed as “territory” 
by the EBCI? 

 Yes 
 No 

2. Has the EBCI indicated that Indian sacred sites may be impacted by the proposed 
project? 

 Yes 
 No 
 N/A 

3. Have accommodations been made for access to and ceremonial use of Indian sacred 
sites? 

 Yes 
 No 
 N/A 

Farmland Protection Policy Act (FPPA)
1. Will real estate be acquired?  Yes 

 No 
2. Has NRCS determined that the project contains prime, unique, statewide or locally 
important farmland? 

 Yes 
 No 
 N/A 

3. Has the completed Form AD-1006 been submitted to NRCS?  Yes 
 No 
 N/A 

Fish and Wildlife Coordination Act (FWCA)
1. Will the project impound, divert, channel deepen, or otherwise control/modify any 
water body? 

 Yes 
 No 

2. Have the USFWS and the NCWRC been consulted?  Yes 
 No 
 N/A 

Land and Water Conservation Fund Act (Section 6(f))
1. Will the project require the conversion of such property to a use other than public, 
outdoor recreation? 

 Yes 
 No 

2. Has the NPS approved of the conversion?  Yes 
 No 
 N/A 

Magnuson-Stevens Fishery Conservation and Management Act (Essential Fish Habitat)
1. Is the project located in an estuarine system?  Yes 

 No 
2. Is suitable habitat present for EFH-protected species? 
 

 Yes 
 No 
 N/A 

3. Is sufficient design information available to make a determination of the effect of the 
project on EFH? 

 Yes 
 No 
 N/A 

4. Will the project adversely affect EFH?  Yes 
 No 
 N/A 

5. Has consultation with NOAA-Fisheries occurred?  Yes 
 No 
 N/A 

Migratory Bird Treaty Act (MBTA)
1. Does the USFWS have any recommendations with the project relative to the MBTA?  Yes 

 No 
2. Have the USFWS recommendations been incorporated?  Yes 

 No 
 N/A 

Wilderness Act
1. Is the project in a Wilderness area?   Yes 

 No 
2. Has a special use permit and/or easement been obtained from the maintaining 
federal agency? 

 Yes 
 No 
 N/A 
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Corri Faquin
Text Box
See attached Form AD-1006.

Corri Faquin
Text Box
Both agencies have been contacted.  NCWRC response is attatched; no response was received from USFWS.

Corri Faquin
Text Box
USFWS was contacted with no response.

















SITE LOCATION
UT TO ROCKY CREEK

Cabarrus County, North Carolina

2126 Rowland Pond Dr.
Willow Spring, NC 27592
(919) 215-1693
(919) 341-3839 (fax)

FIGUREDwn. By:

Date:

Project:

WGL

March 2008

07-015

1

NC Highway 73

O
d
e
ll S
c
h
o
o
l R
o
a
d

Ha
rri
s R
oa
d

Moss Farm Street

Odell
Elementary
School

Harris
Middle 
School

�

0 1,300 2,600 3,900 5,200650
Feet

UT Rocky Creek Site Location
35.4256 N, 80.7404 W (NAD 83/WGS 84)

Site Boundaries = ~20 Acres













The Standard in
Environmental Risk
Information

440 Wheelers Farms Road
Milford, Connecticut 06461

Nationwide Customer Service

Telephone: 1-800-352-0050
Fax: 1-800-231-6802
Internet: www.edrnet.com

FORM-STD-SIL

EDR Radius Map™
with GeoCheck®

Prepared using the EDR FieldCheck® System

UT to Rocky River
Harris Road at the Rocky River

CONCORD, NC  28027

Inquiry Number: 2168239.2s

March 14, 2008



SECTION PAGE

Executive Summary ES1

Overview Map 2

Detail Map 3

Map Findings Summary 4

Map Findings 6

Orphan Summary 10

Government Records Searched/Data Currency Tracking GR-1

GEOCHECK ADDENDUM

Physical Setting Source Addendum A-1

Physical Setting Source Summary A-2

Physical Setting SSURGO Soil Map A-5

Physical Setting Source Map A-14

Physical Setting Source Map Findings A-15

Physical Setting Source Records Searched A-21

TC2168239.2s   Page 1

Thank you for your business.
Please contact EDR at 1-800-352-0050

with any questions or comments.

Disclaimer - Copyright and Trademark Notice

The EDR FieldCheck   System enables EDR’s customers to make certain online modifications to the maps and text contained in®
EDR Radius Map Reports. As a result, the maps and text contained in this Report may have been so modified. EDR has not taken
any action to verify any such modifications, and this report and the findings set forth herein must be read in light of this fact. The EDR
FieldCheck System accesses user-modified records from previously submitted reports.  Any user-modified record from a previous report
that is plotted outside the search radius of this report may not be included in this report.

This Report contains certain information obtained from a variety of public and other sources reasonably available to Environmental Data
Resources, Inc. It cannot be concluded from this Report that coverage information for the target and surrounding properties does not exist from
other sources. NO WARRANTY EXPRESSED OR IMPLIED, IS MADE WHATSOEVER IN CONNECTION WITH THIS REPORT. ENVIRONMENTAL
DATA RESOURCES, INC. SPECIFICALLY DISCLAIMS THE MAKING OF ANY SUCH WARRANTIES, INCLUDING WITHOUT LIMITATION,
MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE OR PURPOSE. ALL RISK IS ASSUMED BY THE USER. IN NO EVENT SHALL
ENVIRONMENTAL DATA RESOURCES, INC. BE LIABLE TO ANYONE, WHETHER ARISING OUT OF ERRORS OR OMISSIONS, NEGLIGENCE,
ACCIDENT OR ANY OTHER CAUSE, FOR ANY LOSS OF DAMAGE, INCLUDING, WITHOUT LIMITATION, SPECIAL, INCIDENTAL,
CONSEQUENTIAL, OR EXEMPLARY DAMAGES. ANY LIABILITY ON THE PART OF ENVIRONMENTAL DATA RESOURCES, INC. IS STRICTLY
LIMITED TO A REFUND OF THE AMOUNT PAID FOR THIS REPORT. Purchaser accepts this Report "AS IS". Any analyses, estimates, ratings,
environmental risk levels or risk codes provided in this Report are provided for illustrative purposes only, and are not intended to provide, nor
should they be interpreted as providing any facts regarding, or prediction or forecast of, any environmental risk for any property. Only a Phase I
Environmental Site Assessment performed by an environmental professional can provide information regarding the environmental risk for any
property. Additionally, the information provided in this Report is not to be construed as legal advice.

Copyright 2008 by Environmental Data Resources, Inc. All rights reserved. Reproduction in any media or format, in whole
or in part, of any report or map of Environmental Data Resources, Inc., or its affiliates, is prohibited without prior written permission.

EDR and its logos (including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, Inc. or its affiliates. All other
trademarks used herein are the property of their respective owners.
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A search of the environmental records was conducted by Environmental Data Resources, Inc. (EDR).
AXIOM ENVIRONMENTAL used the EDR FieldCheck System to review and/or revise the results of this
search, based on independent data verification by AXIOM ENVIRONMENTAL. The report was designed to
assist parties seeking to meet the search requirements of EPA’s Standards and Practices for All
Appropriate Inquiries (40 CFR Part 312), the ASTM Standard Practice for Environmental Site
Assessments (E 1527-05) or custom requirements developed for the evaluation of environmental risk
associated with a parcel of real estate.

TARGET PROPERTY INFORMATION

ADDRESS

HARRIS ROAD AT THE ROCKY RIVER
CONCORD, NC 28027

COORDINATES

35.426780 - 35˚ 25’ 36.4’’Latitude (North): 
80.740050 - 80˚ 44’ 24.2’’Longitude (West): 
Zone 17Universal Tranverse Mercator: 
523597.6UTM X (Meters): 
3920205.2UTM Y (Meters): 
617 ft. above sea levelElevation:

USGS TOPOGRAPHIC MAP ASSOCIATED WITH TARGET PROPERTY

35080-D6 KANNAPOLIS, NCTarget Property Map:
1996Most Recent Revision:

35080-D7 CORNELIUS, NCWest Map:
1996Most Recent Revision:

TARGET PROPERTY SEARCH RESULTS

The target property was not listed in any of the databases searched by EDR.

DATABASES WITH NO MAPPED SITES

No sites were identified in following databases.

FEDERAL RECORDS

NPL National Priority List
Proposed NPL Proposed National Priority List Sites
Delisted NPL National Priority List Deletions
NPL LIENS Federal Superfund Liens
CERCLIS Comprehensive Environmental Response, Compensation, and Liability Information System
CERC-NFRAP CERCLIS No Further Remedial Action Planned
LIENS 2 CERCLA Lien Information
CORRACTS Corrective Action Report
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RCRA-TSDF RCRA - Transporters, Storage and Disposal
RCRA-LQG RCRA - Large Quantity Generators
RCRA-SQG RCRA - Small Quantity Generators
RCRA-CESQG RCRA - Conditionally Exempt Small Quantity Generator
RCRA-NonGen RCRA - Non Generators
US ENG CONTROLS Engineering Controls Sites List
US INST CONTROL Sites with Institutional Controls
ERNS Emergency Response Notification System
HMIRS Hazardous Materials Information Reporting System
DOT OPS Incident and Accident Data
US CDL Clandestine Drug Labs
US BROWNFIELDS A Listing of Brownfields Sites
DOD Department of Defense Sites
FUDS Formerly Used Defense Sites
LUCIS Land Use Control Information System
CONSENT Superfund (CERCLA) Consent Decrees
ROD Records Of Decision
UMTRA Uranium Mill Tailings Sites
DEBRIS REGION 9 Torres Martinez Reservation Illegal Dump Site Locations
ODI Open Dump Inventory
MINES Mines Master Index File
TRIS Toxic Chemical Release Inventory System
TSCA Toxic Substances Control Act
FTTS FIFRA/ TSCA Tracking System - FIFRA (Federal Insecticide, Fungicide, & Rodenticide
                                                Act)/TSCA (Toxic Substances Control Act)
HIST FTTS FIFRA/TSCA Tracking System Administrative Case Listing
SSTS Section 7 Tracking Systems
ICIS Integrated Compliance Information System
PADS PCB Activity Database System
MLTS Material Licensing Tracking System
RADINFO Radiation Information Database
FINDS Facility Index System/Facility Registry System
RAATS RCRA Administrative Action Tracking System

STATE AND LOCAL RECORDS

SHWS Inactive Hazardous Sites Inventory
NC HSDS Hazardous Substance Disposal Site
SWF/LF List of Solid Waste Facilities
OLI Old Landfill Inventory
HIST LF Solid Waste Facility Listing
LUST TRUST State Trust Fund Database
UST Petroleum Underground Storage Tank Database
AST AST Database
INST CONTROL No Further Action Sites With Land Use Restrictions Monitoring
VCP Responsible Party Voluntary Action Sites
DRYCLEANERS Drycleaning Sites
BROWNFIELDS Brownfields Projects Inventory
NPDES NPDES Facility Location Listing

TRIBAL RECORDS

INDIAN RESERV Indian Reservations
INDIAN ODI Report on the Status of Open Dumps on Indian Lands
INDIAN LUST Leaking Underground Storage Tanks on Indian Land
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INDIAN UST Underground Storage Tanks on Indian Land

EDR PROPRIETARY RECORDS

Manufactured Gas Plants EDR Proprietary Manufactured Gas Plants

SURROUNDING SITES: SEARCH RESULTS

Surrounding sites were identified in the following databases.

Elevations have been determined from the USGS Digital Elevation Model and should be evaluated on
a relative (not an absolute) basis. Relative elevation information between sites of close proximity
should be field verified. Sites with an elevation equal to or higher than the target property have been
differentiated below from sites with an elevation lower than the target property.
Page numbers and map identification numbers refer to the EDR Radius Map report where detailed
data on individual sites can be reviewed.

Sites listed in bold italics are in multiple databases.

Unmappable (orphan) sites are not considered in the foregoing analysis.

STATE AND LOCAL RECORDS

IMD: Incident Management Database.

      An online review and analysis by AXIOM ENVIRONMENTAL of the IMD list,
      as provided by EDR, and dated 07/21/2006 has revealed that there are 2 IMD sites
      within approximately  0.5 miles of the target property.

PageMap IDDist / Dir     Address     Equal/Higher Elevation ____________________     ________     ____________________

61NE1/8 - 1/4  9436 HARRIS ROAD     HARRIS ROAD
82SSW1/4 - 1/2  9999 HARRIS ROAD     CANNON’S CROSSROADS DELI

LUST: The Leaking Underground Storage Tank Incidents Management Database contains an inventory
of reported leaking underground storage tank incidents. The data come from the Department of Environment, &
Natural Resources’ Incidents by Address.

      An online review and analysis by AXIOM ENVIRONMENTAL of the LUST list,
      as provided by EDR, and dated 11/30/2007 has revealed that there is 1 LUST site 
      within approximately  0.5 miles of the target property.

PageMap IDDist / Dir     Address     Equal/Higher Elevation ____________________     ________     ____________________

61NE1/8 - 1/4  9436 HARRIS ROAD     HARRIS ROAD
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Due to poor or inadequate address information, the following sites were not mapped:

Database(s)Site Name ________________________

HIST LF, IMDCABARRUS COUNTY LANDFILL
SWF/LF, HIST LFCABARRUS COUNTY LANDFILL LCID
SWF/LF, HIST LFJOE B PLOTT
SWF/LF, HIST LFCABARRUS COUNTY HHW COLLECTION FACILITY
SWF/LF, HIST LFCABARRUS COUNTY CDLF
SHWSHAMMORY/KINCAID FURNITURE
SHWS, IMDCABARRUS DISPOSAL COMPANY
SHWS, VCP, IMDCONCORD COAL GAS PLANT
SHWSLOVE BATTERY SITE
SHWSLES MYERS PARK
LUST, IMDBELL AUTO SALES
LUST, IMDCASPER’S SHELL
LUST, IMDDON’S AUTO SALES
LUSTPIERCE REALTY CO. PROPERTY
LUST TRUST, LUST, IMDMAX HARRIS RESIDENCE
LUST, IMDEXPRESS SHOPPE # 10
LUST, IMDLARRY MORRIS PROPERTY
LUST, IMDCARL’S COUNTRY STORE
LUST, IMDSHELL HWY 73 & 85
LUST TRUSTJOHNNY’S SAV-A-SUM
LUST TRUSTSHELL
USTACCEL 4
USTSAM LINKER
FINDS, RCRA-CESQGPENSKE AUTO CENTER
ERNSSADDLE TANK FROM A TRACTOR TRAILER/ MATERIAL SPILLED DUE TO
IMDBRAKE XPERTS (FORMER)
IMDPIC N PAY (FORMER)/ JOHN MURPH
IMDWHITES GRAVEL PIT
IMDORCHARD ELECTRONICS/ SUN TECH.
IMDCROWN NC-021
IMDNCDOT ASPHALT SITE #4 (M & M M
OLICABARRUS DISPOSAL DUMP

http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=6bXb6DJ6bgtwXriNb4ZH3Jg0DgVqJcNL64aYAvSVgrGYtReawcEE59LwrkQliWCjNAuM3anO435PZVBDHnys4qchJo59gM5v0wyV5HIxg4NFVfl7qvaECmlbc6GnNiHlLXDO8ZK54oDaacUvYh7vBRc8vWbOSVg.VciN6y4Yb6MTXio8b4Vw38rtDs6gJsgT6lUP9kRdg8nitWGNwINg30JprC7sisPjNhg16kNB4icUZluVHn0j4h8cJirBgjs50jVL76Gbg4yJVhy4q19n3wtKcc4GNLZDLEOqBQUF4uMGaXitYK7F6uiZbsUxXR7Wbtvq4NisD8reJcPP6.fR39AdgRWAtWZXwgk75DQMrHO8ihX4NYUJ4crS4sKZZMYGH3qp9nU0JDJqgXk50qpsBb85gs3CVhTvq6tr5xbkclTINYrgLWuD6C5c4xFcaLqfYgwfCRAdvpIuSHAIVWwU2YZ.rBwUGZYAY6We55j1RY6MevucaVTcv7ALcG3LE73jEtoc65EZb57NXeqBbB9L4sX6DiflJ3up6xdm3EaXgGGUtzfIwaWAVzDkrHNXi0vyNssS4Pcp4FrGZ60VHLen3LSKJ..Uge0A0CvN6ENdgxMMVVcwqjK153IXcVKjNvGfLg3x7RtJ4G0CahA4YPWW3Tl7vNWpSgCKV6bq4qwUrDwKGE0TYIyX8SuLRPQmercia9D49jfCcz1UEHszEh4a3
http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=6bXb6DJ6bgtwXriNb4ZH3Jg0DgVqJcNL64aYAvSVgrGYtReawcEE59LwrkQliWCjNAuM3anO435PZVBDHnys4qchJo59gM5v0wyV5HIxg4NFVfl7qvaECmlbc6GnNiHlLXDO8ZK54oDaacUvYh7vBRc8vWbOSVg.VciN6y4Yb6MTXio8b4Vw38rtDs6gJsgT6lUP9kRdg8nitWGNwINg30JprC7sisPjNhg16kNB4icUZluVHn0j4h8cJirBgjs50jVL76Gbg4yJVhy4q19n3wtKcc4GNLZDLEOqBQUF4uMGaXitYK7F6uiZbsUxXR7Wbtvq4NisD8reJcPP6.fR39AdgRWAtWZXwgk75DQMrHO8ihX4NYUJ4crS4sKZZMYGH3qp9nU0JDJqgXk50qpsBb85gs3CVhTvq6tr5xbkclTINYrgLWuD6C5c4xFcaLqfYgwfCRAdvpIuSHAIVWwU2YZ.rBwUGZYAY6We55j1RY6MevucaVTcv7ALcG3LE73jEtoc65EZb57NXeqBbB9L4sX6DiflJ3up6xdm3EaXgGGUtzfIwaWAVzDkrHNXi0vyNssS4Pcp4FrGZ60VHLen3LSKJ..Uge0A0CvN9ENdgxMMVVcwqjK173IXcVKjNvGfLg3x9RtJ4G0CahA4YPWWATl7vNWpSgCKV6bq3qwUrDwKGE0TYIyX3SuLRPQmercia9D4CjfCcz1UEHszEh4a3
http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=6bXb6DJ6bgtwXriNb4ZH3Jg0DgVqJcNL64aYAvSVgrGYtReawcEE59LwrkQliWCjNAuM3anO435PZVBDHnys4qchJo59gM5v0wyV5HIxg4NFVfl7qvaECmlbc6GnNiHlLXDO8ZK54oDaacUvYh7vBRc8vWbOSVg.VciN6y4Yb6MTXio8b4Vw38rtDs6gJsgT6lUP9kRdg8nitWGNwINg30JprC7sisPjNhg16kNB4icUZluVHn0j4h8cJirBgjs50jVL76Gbg4yJVhy4q19n3wtKcc4GNLZDLEOqBQUF4uMGaXitYK7F6uiZbsUxXR7Wbtvq4NisD8reJcPP6.fR39AdgRWAtWZXwgk75DQMrHO8ihX4NYUJ4crS4sKZZMYGH3qp9nU0JDJqgXk50qpsBb85gs3CVhTvq6tr5xbkclTINYrgLWuD6C5c4xFcaLqfYgwfCRAdvpIuSHAIVWwU2YZ.rBwUGZYAY6We55j1RY6MevucaVTcv7ALcG3LE73jEtoc65EZb57NXeqBbB9L4sX6DiflJ3up6xdm3EaXgGGUtzfIwaWAVzDkrHNXi0vyNssS4Pcp4FrGZ60VHLen3LSKJ..Uge0A0CvN8ENdgxMMVVcwqjK143IXcVKjNvGfLg3x9RtJ4G0CahA4YPWW6Tl7vNWpSgCKV6bqBqwUrDwKGE0TYIyXCSuLRPQmercia9D44jfCcz1UEHszEh4a3
http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=6bXb6DJ6bgtwXriNb4ZH3Jg0DgVqJcNL64aYAvSVgrGYtReawcEE59LwrkQliWCjNAuM3anO435PZVBDHnys4qchJo59gM5v0wyV5HIxg4NFVfl7qvaECmlbc6GnNiHlLXDO8ZK54oDaacUvYh7vBRc8vWbOSVg.VciN6y4Yb6MTXio8b4Vw38rtDs6gJsgT6lUP9kRdg8nitWGNwINg30JprC7sisPjNhg16kNB4icUZluVHn0j4h8cJirBgjs50jVL76Gbg4yJVhy4q19n3wtKcc4GNLZDLEOqBQUF4uMGaXitYK7F6uiZbsUxXR7Wbtvq4NisD8reJcPP6.fR39AdgRWAtWZXwgk75DQMrHO8ihX4NYUJ4crS4sKZZMYGH3qp9nU0JDJqgXk50qpsBb85gs3CVhTvq6tr5xbkclTINYrgLWuD6C5c4xFcaLqfYgwfCRAdvpIuSHAIVWwU2YZ.rBwUGZYAY6We55j1RY6MevucaVTcv7ALcG3LE73jEtoc65EZb57NXeqBbB9L4sX6DiflJ3up6xdm3EaXgGGUtzfIwaWAVzDkrHNXi0vyNssS4Pcp4FrGZ60VHLen3LSKJ..Uge0A0CvN8ENdgxMMVVcwqjK183IXcVKjNvGfLg3x5RtJ4G0CahA4YPWWCTl7vNWpSgCKV6bq5qwUrDwKGE0TYIyXASuLRPQmercia9D46jfCcz1UEHszEh4a3
http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=6bXb6DJ6bgtwXriNb4ZH3Jg0DgVqJcNL64aYAvSVgrGYtReawcEE59LwrkQliWCjNAuM3anO435PZVBDHnys4qchJo59gM5v0wyV5HIxg4NFVfl7qvaECmlbc6GnNiHlLXDO8ZK54oDaacUvYh7vBRc8vWbOSVg.VciN6y4Yb6MTXio8b4Vw38rtDs6gJsgT6lUP9kRdg8nitWGNwINg30JprC7sisPjNhg16kNB4icUZluVHn0j4h8cJirBgjs50jVL76Gbg4yJVhy4q19n3wtKcc4GNLZDLEOqBQUF4uMGaXitYK7F6uiZbsUxXR7Wbtvq4NisD8reJcPP6.fR39AdgRWAtWZXwgk75DQMrHO8ihX4NYUJ4crS4sKZZMYGH3qp9nU0JDJqgXk50qpsBb85gs3CVhTvq6tr5xbkclTINYrgLWuD6C5c4xFcaLqfYgwfCRAdvpIuSHAIVWwU2YZ.rBwUGZYAY6We55j1RY6MevucaVTcv7ALcG3LE73jEtoc65EZb57NXeqBbB9L4sX6DiflJ3up6xdm3EaXgGGUtzfIwaWAVzDkrHNXi0vyNssS4Pcp4FrGZ60VHLen3LSKJ..Uge0A0CvN9ENdgxMMVVcwqjK173IXcVKjNvGfLg3x9RtJ4G0CahA4YPWWATl7vNWpSgCKV6bq3qwUrDwKGE0TYIyX3SuLRPQmercia9D48jfCcz1UEHszEh4a3
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MAP FINDINGS SUMMARY

Search
Target Distance Total

Database Property (Miles) < 1/8 1/8 - 1/4 1/4 - 1/2 1/2 - 1 > 1 Plotted

FEDERAL RECORDS

    0  NR     0      0      0    0 1.000NPL
    0  NR     0      0      0    0 1.000Proposed NPL
    0  NR     0      0      0    0 1.000Delisted NPL
    0  NR   NR    NR    NR  NR   TPNPL LIENS
    0  NR   NR      0      0    0 0.500CERCLIS
    0  NR   NR      0      0    0 0.500CERC-NFRAP
    0  NR   NR    NR    NR  NR   TPLIENS 2
    0  NR     0      0      0    0 1.000CORRACTS
    0  NR   NR      0      0    0 0.500RCRA-TSDF
    0  NR   NR    NR      0    0 0.250RCRA-LQG
    0  NR   NR    NR      0    0 0.250RCRA-SQG
    0  NR   NR    NR      0    0 0.250RCRA-CESQG
    0  NR   NR    NR    NR  NR   TPRCRA-NonGen
    0  NR   NR      0      0    0 0.500US ENG CONTROLS
    0  NR   NR      0      0    0 0.500US INST CONTROL
    0  NR   NR    NR    NR  NR   TPERNS
    0  NR   NR    NR    NR  NR   TPHMIRS
    0  NR   NR    NR    NR  NR   TPDOT OPS
    0  NR   NR    NR    NR  NR   TPUS CDL
    0  NR   NR      0      0    0 0.500US BROWNFIELDS
    0  NR     0      0      0    0 1.000DOD
    0  NR     0      0      0    0 1.000FUDS
    0  NR   NR      0      0    0 0.500LUCIS
    0  NR     0      0      0    0 1.000CONSENT
    0  NR     0      0      0    0 1.000ROD
    0  NR   NR      0      0    0 0.500UMTRA
    0  NR   NR      0      0    0 0.500DEBRIS REGION 9
    0  NR   NR      0      0    0 0.500ODI
    0  NR   NR    NR      0    0 0.250MINES
    0  NR   NR    NR    NR  NR   TPTRIS
    0  NR   NR    NR    NR  NR   TPTSCA
    0  NR   NR    NR    NR  NR   TPFTTS
    0  NR   NR    NR    NR  NR   TPHIST FTTS
    0  NR   NR    NR    NR  NR   TPSSTS
    0  NR   NR    NR    NR  NR   TPICIS
    0  NR   NR    NR    NR  NR   TPPADS
    0  NR   NR    NR    NR  NR   TPMLTS
    0  NR   NR    NR    NR  NR   TPRADINFO
    0  NR   NR    NR    NR  NR   TPFINDS
    0  NR   NR    NR    NR  NR   TPRAATS

STATE AND LOCAL RECORDS

    0  NR     0      0      0    0 1.000SHWS
    2  NR   NR      1      1    0 0.500IMD
    0  NR     0      0      0    0 1.000NC HSDS
    0  NR   NR      0      0    0 0.500SWF/LF
    0  NR   NR      0      0    0 0.500OLI
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MAP FINDINGS SUMMARY

Search
Target Distance Total

Database Property (Miles) < 1/8 1/8 - 1/4 1/4 - 1/2 1/2 - 1 > 1 Plotted

    0  NR   NR      0      0    0 0.500HIST LF
    1  NR   NR      0      1    0 0.500LUST
    0  NR   NR      0      0    0 0.500LUST TRUST
    0  NR   NR    NR      0    0 0.250UST
    0  NR   NR    NR      0    0 0.250AST
    0  NR   NR      0      0    0 0.500INST CONTROL
    0  NR   NR      0      0    0 0.500VCP
    0  NR   NR    NR      0    0 0.250DRYCLEANERS
    0  NR   NR      0      0    0 0.500BROWNFIELDS
    0  NR   NR    NR    NR  NR   TPNPDES

TRIBAL RECORDS

    0  NR     0      0      0    0 1.000INDIAN RESERV
    0  NR   NR      0      0    0 0.500INDIAN ODI
    0  NR   NR      0      0    0 0.500INDIAN LUST
    0  NR   NR    NR      0    0 0.250INDIAN UST

EDR PROPRIETARY RECORDS

    0  NR     0      0      0    0 1.000Manufactured Gas Plants

NOTES:

   TP = Target Property

   NR = Not Requested at this Search Distance

   Sites may be listed in more than one database
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MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation

                      Not reported5 Minute Quad:
                      Y7#5 Minute Quad:
                      Not reportedSamples Include:
                      NWells Affected Y/N:
                      Not reportedPriority Update:
                      Not reportedSite Priority:
                      8Location:
                      Not reportedType:
                      3Operation Type:
                      4Ownership:
                      Not reportedOwner/Operator:
                      Not reportedDescription Of Incident:
                      9/17/2003Date Reported:
                      8/28/2003Date Occurred:
                      27588Facility Id:

PIRF:

FalseValid:Not reportedError Code:
0Error Flag:

FalseRPOP:TrueRPOW:
0Reel Num:209CD Num:
TrueRPL:4PETOPT:
Cleanups to 2L.0202 standardsRBCA GW:File Located in ArchivesCurrent Status:
10/9/2003Cleanup:7GPS Confirmed:
0Release Detection:Not reportedLUR Filed:
NoFlag1:NoFlag:
UnknownMTBE1:NoMTBE:

7/29/2004Close Out:
0# Of Supply Wells:Not reportedClosure Request:
ResidentialLand Use:Not reportedSite Risk Reason:
1Phase Of LSA Req:Not reportedSite Priority:
Not reportedNORR Issue Date:Not reportedNOV Issue Date:
8/28/2003Date Occur:9/17/2003Date Reported:
PETROLEUMProduct Type:Leak-undergroundSource Type:

                      SoilContamination Type:
                      Non RegulatedTank Regulated Status:
                      ResidentialLevel Of Soil Cleanup Achieved:
                      Not reportedCorrective Action Plan Type:
                      LRisk Class Based On Review:
                      HRisk Classification:
                      NON COMMERCIALComm / Non-comm UST Site:
                      Not reportedRP County:
                      CONCORD, NC 28027RP City,St,Zip:
                      9179 DAVIDSON HIGHWAYRP Address:
                      7047827800Telephone:
                      Not reportedContact Person:
                      J & B DEVELOPMENT AND MANAGEMECompany:
                      MooresvilleRegion:
                      RHTRegional Officer Project Mgr:
Not reportedTestlat:

0 0Lat/Long Decimal:352543 804412Lat/Long:
MO-6862UST Number:27588Incident Number:

Not reportedFacility ID:
LUST:

1134 ft.
0.215 mi.

Relative:
Higher

Actual:
662 ft.

1/8-1/4 CONCORD, NC  
NE IMD9436 HARRIS ROAD    N/A
1 LUSTHARRIS ROAD S106074774

TC2168239.2s   Page 6



MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation

               -80.73666666Longitude:
               35.42861111Latitude:
               Not reported5 Min Quad:
               Not reported7.5 Min Quad:
Not reportedSamples Include:
YSampled By:
Not reportedWells Contam:
Not reportedNum Affected:
NoWells Affected:
RHTDem Contact:
Not reportedPriority Update:
Not reportedPriority Code:
Not reportedSite Priority:
HRisk Site:
Not reportedSetting:
8Location:
Gasoline/dieselType:
Leak-undergroundSource:
Not reportedQty Recovered 1:
Not reportedQty Lost 1:
Not reportedMaterial:
ResidentialOperation:
PrivateOwnership:
CONCORD, NC 28027Oper City,St,Zip:
CONCORDOperator City:
9179 DAVIDSON HIGHWAYOperator Address:
J & B DEVELOPMENT AND MANAGEMEOwner Company:
7047827800Contact Phone:
Not reportedOperator:
Not reportedIncident Desc:
YesSoil Contam:
No Groundwater Contamination detectedGW Contam:
9/17/2003Submit Date:
8/28/2003Date Occurred:
27588Facility ID:
MORRegion:

IMD:

Not reportedComments:
                      Not reportedClose-out Report:
                      Not reportedClosure Request Date:
                      Not reportedRS Designation:
                      Not reportedReclassification Report:
                      Not reportedSOC Signed:
                      Not reportedCorrective Action Planned:
                      Not reportedPublic Meeting Held:
                      Not reported45 Day Report:
                      Not reportedNORR Issued:
                      Not reportedNOV Issued:
                      Closed OutIncident Phase:
                      7/29/2004Last Modified:

                      CUst Number:
                      2Err Type:
                      Not reportedSource Code:
                      Not reportedRelease Code:
                      Not reportedPirf/Min Soil:

HARRIS ROAD  (Continued) S106074774
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MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation

               Not reportedClose-out Report:
               Not reportedClosure Request Date:
               Not reportedRS Designation:
               Not reportedReclassification Report:
               Not reportedSOC Sighned:
               Not reportedCorrective Action Planned:
               Not reportedPublic Meeting Held:
               Not reported45 Day Report:
               Not reportedNORR Issued:
               Not reportedNOV Issued:
               Closed OutIncident Phase:
               7/29/2004Last Modified:
               27588Facility ID:
               DWMAgency:
               7GPS:
               80.7366666666667Longitude Decimal:
               35.4286111111111Latitude Decimal:
               804412Longitude Number:
               352543Latitude Number:

HARRIS ROAD  (Continued) S106074774

NoWells Affected:
USTDem Contact:
Not reportedPriority Update:
BPriority Code:
Not reportedSite Priority:
Not reportedRisk Site:
Not reportedSetting:
Not reportedLocation:
Gasoline/dieselType:
Leak-undergroundSource:
Not reportedQty Recovered 1:
Not reportedQty Lost 1:
Not reportedMaterial:
8Operation:
FederalOwnership:
Terrell, NCOper City,St,Zip:
TerrellOperator City:
3992 Cedar Wood TrailOperator Address:
Not reportedOwner Company:
Not reportedContact Phone:
Motley, JohnOperator:
related to a former AST
but new info reopened the site. After initial investigation by APS
UST Section had originally considered former tanks as a clean closureIncident Desc:
Not reportedSoil Contam:
Yes, Groundwater Contamination has been detectedGW Contam:
7/19/2005Submit Date:
10/9/2004Date Occurred:
86937Facility ID:
MORRegion:

IMD:

2618 ft.
0.496 mi.

Relative:
Higher

Actual:
675 ft.

1/4-1/2 CONCORD, NC  
SSW 9999 HARRIS ROAD    N/A
2 IMDCANNON’S CROSSROADS DELI S106349497
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MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation

               Not reportedClose-out Report:
               Not reportedClosure Request Date:
               Not reportedRS Designation:
               Not reportedReclassification Report:
               Not reportedSOC Sighned:
               Not reportedCorrective Action Planned:
               Not reportedPublic Meeting Held:
               Not reported45 Day Report:
               Not reportedNORR Issued:
               Not reportedNOV Issued:
               Follow UpIncident Phase:
               7/19/2005Last Modified:
               86937Facility ID:
               DWQAgency:
               ESTGPS:
               Not reportedLongitude Decimal:
               Not reportedLatitude Decimal:
               Not reportedLongitude Number:
               Not reportedLatitude Number:
               -80.74563Longitude:
               35.41844Latitude:
               Not reported5 Min Quad:
               Not reported7.5 Min Quad:
Not reportedSamples Include:
Not reportedSampled By:
Not reportedWells Contam:
Not reportedNum Affected:

CANNON’S CROSSROADS DELI  (Continued) S106349497
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http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=6eEx6NXseoGWEPXLx8WP3fWiNk5PXxY5sf7FAuTuoaluGKnQWioA5QvGPl46XTOaLPcF3JIA8E7aWmsgPMaT4YxFfNGFWUcYiGqB5boUk5Yt59R5Pns0C1NWxzGAYTwf5Coi8arQfLr47RNWFBggBr8NuMFLTD1buf4Q6fg4eJeaEqruxfoF3dYlNujQXL7LsxnT9xBzo34CGZUfWbzc39C0PkX7Xz0hLVtK6Rgz81whWJogPycb4pL8fwMyWX9LiFzu73W.k3vM5uB7PuEL3Ztkxo8DYFwm5XlcBdfhfuwV7HlsFZbz6D6mezZRENeFxcPQ4PEgN5ptXMiesxd93jPMoHhHG7f4WrMk5LwwPoU7XQboLGqk4zYH81wTW8KUPU7N9.Z7fDyuWzSqiUYxBODQkm.t5uvJPpKm5jgDxAbrYOV65ALx6z3sf5iy74u5FovLCt09ulqbT9B7uPYd2zFsaW0hlBxkukh45TexKCmznMBlQT7GvkOMivxrozNYAXmK6D8CeXsaE.tMxfRB3ft8NgasXuZBsLXDBR5zoMreG8mJWIdCC4ioPTxUXKL1LnzjBEHM8ZseWcBVPVHg7ugxfkJPWtk6iQ.B57UckxC15AcJPVzw4b9RxWwOYCGp5IBY7TTZffG87TxyFKZ4CYdIuhFoTxXgupsq8GslajFnld1Ouxvj3
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http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=6eEx6NXseoGWEPXLx8WP3fWiNk5PXxY5sf7FAuTuoaluGKnQWioA5QvGPl46XTOaLPcF3JIA8E7aWmsgPMaT4YxFfNGFWUcYiGqB5boUk5Yt59R5Pns0C1NWxzGAYTwf5Coi8arQfLr47RNWFBggBr8NuMFLTD1buf4Q6fg4eJeaEqruxfoF3dYlNujQXL7LsxnT9xBzo34CGZUfWbzc39C0PkX7Xz0hLVtK6Rgz81whWJogPycb4pL8fwMyWX9LiFzu73W.k3vM5uB7PuEL3Ztkxo8DYFwm5XlcBdfhfuwV7HlsFZbz6D6mezZRENeFxcPQ4PEgN5ptXMiesxd93jPMoHhHG7f4WrMk5LwwPoU7XQboLGqk4zYH81wTW8KUPU7N9.Z7fDyuWzSqiUYxBODQkm.t5uvJPpKm5jgDxAbrYOV65ALx6z3sf5iy74u5FovLCt09ulqbT9B7uPYd2zFsaW0hlBxkukh45TexKCmznMBlQT7GvkOMivxrozNYAXmK6D8CeXsaE.tMxfRB4ft8NgasXuZBsLXD3R5zoMreG8mJWIdCV4ioPTxUXKL1Lnzj4EHM8ZseWcBVPVHg3ugxfkJPWtk6iQ.B97UckxC15AcJPVzw8b9RxWwOYCGp5IBY6TTZffG87TxyFKZ44YdIuhFoTxXgupsqCGslajFnld1OuxvjBsnRKd1bnzsyQ9vI5GIaixSBobmNAvCP3


To maintain currency of the following federal and state databases, EDR contacts the appropriate governmental agency
on a monthly or quarterly basis, as required.

Number of Days to Update: Provides confirmation that EDR is reporting records that have been updated within 90 days
from the date the government agency made the information available to the public.

FEDERAL RECORDS

NPL:  National Priority List
National Priorities List (Superfund). The NPL is a subset of CERCLIS and identifies over 1,200 sites for priority
cleanup under the Superfund Program. NPL sites may encompass relatively large areas. As such, EDR provides polygon
coverage for over 1,000 NPL site boundaries produced by EPA’s Environmental Photographic Interpretation Center
(EPIC) and regional EPA offices.

Date of Government Version: 10/02/2007
Date Data Arrived at EDR: 12/03/2007
Date Made Active in Reports: 12/28/2007
Number of Days to Update: 25

Source:  EPA
Telephone:  N/A
Last EDR Contact: 01/28/2008
Next Scheduled EDR Contact: 04/28/2008
Data Release Frequency: Quarterly

NPL Site Boundaries

Sources:

EPA’s Environmental Photographic Interpretation Center (EPIC)
Telephone: 202-564-7333

EPA Region 1 EPA Region 6
Telephone 617-918-1143 Telephone: 214-655-6659

EPA Region 3 EPA Region 7
Telephone 215-814-5418 Telephone: 913-551-7247

EPA Region 4 EPA Region 8
Telephone 404-562-8033 Telephone: 303-312-6774

EPA Region 5 EPA Region 9
Telephone 312-886-6686 Telephone: 415-947-4246

EPA Region 10
Telephone 206-553-8665

Proposed NPL:  Proposed National Priority List Sites
A site that has been proposed for listing on the National Priorities List through the issuance of a proposed rule
in the Federal Register. EPA then accepts public comments on the site, responds to the comments, and places on
the NPL those sites that continue to meet the requirements for listing.

Date of Government Version: 10/02/2007
Date Data Arrived at EDR: 12/03/2007
Date Made Active in Reports: 12/28/2007
Number of Days to Update: 25

Source:  EPA
Telephone:  N/A
Last EDR Contact: 01/28/2008
Next Scheduled EDR Contact: 04/28/2008
Data Release Frequency: Quarterly

DELISTED NPL:  National Priority List Deletions
The National Oil and Hazardous Substances Pollution Contingency Plan (NCP) establishes the criteria that the
EPA uses to delete sites from the NPL. In accordance with 40 CFR 300.425.(e), sites may be deleted from the
NPL where no further response is appropriate.

Date of Government Version: 10/02/2007
Date Data Arrived at EDR: 12/03/2007
Date Made Active in Reports: 12/28/2007
Number of Days to Update: 25

Source:  EPA
Telephone:  N/A
Last EDR Contact: 01/28/2008
Next Scheduled EDR Contact: 04/28/2008
Data Release Frequency: Quarterly
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NPL LIENS:  Federal Superfund Liens
Federal Superfund Liens. Under the authority granted the USEPA by CERCLA of 1980, the USEPA has the authority
to file liens against real property in order to recover remedial action expenditures or when the property owner
received notification of potential liability. USEPA compiles a listing of filed notices of Superfund Liens.

Date of Government Version: 10/15/1991
Date Data Arrived at EDR: 02/02/1994
Date Made Active in Reports: 03/30/1994
Number of Days to Update: 56

Source:  EPA
Telephone:  202-564-4267
Last EDR Contact: 02/19/2008
Next Scheduled EDR Contact: 05/19/2008
Data Release Frequency: No Update Planned

CERCLIS:  Comprehensive Environmental Response, Compensation, and Liability Information System
CERCLIS contains data on potentially hazardous waste sites that have been reported to the USEPA by states, municipalities,
private companies and private persons, pursuant to Section 103 of the Comprehensive Environmental Response, Compensation,
and Liability Act (CERCLA). CERCLIS contains sites which are either proposed to or on the National Priorities
List (NPL) and sites which are in the screening and assessment phase for possible inclusion on the NPL.

Date of Government Version: 01/09/2008
Date Data Arrived at EDR: 02/05/2008
Date Made Active in Reports: 02/20/2008
Number of Days to Update: 15

Source:  EPA
Telephone:  703-412-9810
Last EDR Contact: 02/05/2008
Next Scheduled EDR Contact: 03/17/2008
Data Release Frequency: Quarterly

CERCLIS-NFRAP:  CERCLIS No Further Remedial Action Planned
Archived sites are sites that have been removed and archived from the inventory of CERCLIS sites. Archived status
indicates that, to the best of EPA’s knowledge, assessment at a site has been completed and that EPA has determined
no further steps will be taken to list this site on the National Priorities List (NPL), unless information indicates
this decision was not appropriate or other considerations require a recommendation for listing at a later time.
This decision does not necessarily mean that there is no hazard associated with a given site; it only means that,
based upon available information, the location is not judged to be a potential NPL site. 

Date of Government Version: 12/03/2007
Date Data Arrived at EDR: 12/06/2007
Date Made Active in Reports: 02/20/2008
Number of Days to Update: 76

Source:  EPA
Telephone:  703-412-9810
Last EDR Contact: 12/06/2007
Next Scheduled EDR Contact: 03/17/2008
Data Release Frequency: Quarterly

LIENS 2:  CERCLA Lien Information
A Federal CERCLA (’Superfund’) lien can exist by operation of law at any site or property at which EPA has spent
Superfund monies. These monies are spent to investigate and address releases and threatened releases of contamination.
CERCLIS provides information as to the identity of these sites and properties.

Date of Government Version: 12/09/2007
Date Data Arrived at EDR: 01/07/2008
Date Made Active in Reports: 02/20/2008
Number of Days to Update: 44

Source:  Environmental Protection Agency
Telephone:  202-564-6023
Last EDR Contact: 02/15/2008
Next Scheduled EDR Contact: 05/19/2008
Data Release Frequency: Varies

CORRACTS:  Corrective Action Report
CORRACTS identifies hazardous waste handlers with RCRA corrective action activity.

Date of Government Version: 12/12/2007
Date Data Arrived at EDR: 12/18/2007
Date Made Active in Reports: 02/20/2008
Number of Days to Update: 64

Source:  EPA
Telephone:  800-424-9346
Last EDR Contact: 03/03/2008
Next Scheduled EDR Contact: 06/02/2008
Data Release Frequency: Quarterly

RCRA-TSDF:  RCRA - Transporters, Storage and Disposal
RCRAInfo is EPA’s comprehensive information system, providing access to data supporting the Resource Conservation
and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA) of 1984. The database
includes selective information on sites which generate, transport, store, treat and/or dispose of hazardous waste
as defined by the Resource Conservation and Recovery Act (RCRA). Transporters are individuals or entities that
move hazardous waste from the generator offsite to a facility that can recycle, treat, store, or dispose of the
waste. TSDFs treat, store, or dispose of the waste.
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Date of Government Version: 09/11/2007
Date Data Arrived at EDR: 12/03/2007
Date Made Active in Reports: 12/28/2007
Number of Days to Update: 25

Source:  Environmental Protection Agency
Telephone:  (404) 562-8651
Last EDR Contact: 03/06/2008
Next Scheduled EDR Contact: 05/19/2008
Data Release Frequency: Quarterly

RCRA-LQG:  RCRA - Large Quantity Generators
RCRAInfo is EPA’s comprehensive information system, providing access to data supporting the Resource Conservation
and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA) of 1984. The database
includes selective information on sites which generate, transport, store, treat and/or dispose of hazardous waste
as defined by the Resource Conservation and Recovery Act (RCRA). Large quantity generators (LQGs) generate
over 1,000 kilograms (kg) of hazardous waste, or over 1 kg of acutely hazardous waste per month.

Date of Government Version: 09/11/2007
Date Data Arrived at EDR: 12/03/2007
Date Made Active in Reports: 12/28/2007
Number of Days to Update: 25

Source:  Environmental Protection Agency
Telephone:  (404) 562-8651
Last EDR Contact: 03/06/2008
Next Scheduled EDR Contact: 05/19/2008
Data Release Frequency: Quarterly

RCRA-SQG:  RCRA - Small Quantity Generators
RCRAInfo is EPA’s comprehensive information system, providing access to data supporting the Resource Conservation
and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA) of 1984. The database
includes selective information on sites which generate, transport, store, treat and/or dispose of hazardous waste
as defined by the Resource Conservation and Recovery Act (RCRA). Small quantity generators (SQGs) generate
between 100 kg and 1,000 kg of hazardous waste per month.

Date of Government Version: 09/11/2007
Date Data Arrived at EDR: 12/03/2007
Date Made Active in Reports: 12/28/2007
Number of Days to Update: 25

Source:  Environmental Protection Agency
Telephone:  (404) 562-8651
Last EDR Contact: 03/06/2008
Next Scheduled EDR Contact: 05/19/2008
Data Release Frequency: Quarterly

RCRA-CESQG:  RCRA - Conditionally Exempt Small Quantity Generators
RCRAInfo is EPA’s comprehensive information system, providing access to data supporting the Resource Conservation
and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA) of 1984. The database
includes selective information on sites which generate, transport, store, treat and/or dispose of hazardous waste
as defined by the Resource Conservation and Recovery Act (RCRA). Conditionally exempt small quantity generators
(CESQGs) generate less than 100 kg of hazardous waste, or less than 1 kg of acutely hazardous waste per month.

Date of Government Version: 09/11/2007
Date Data Arrived at EDR: 12/03/2007
Date Made Active in Reports: 12/28/2007
Number of Days to Update: 25

Source:  Environmental Protection Agency
Telephone:  (404) 562-8651
Last EDR Contact: 03/06/2008
Next Scheduled EDR Contact: 05/19/2008
Data Release Frequency: Varies

RCRA-NonGen:  RCRA - Non Generators
RCRAInfo is EPA’s comprehensive information system, providing access to data supporting the Resource Conservation
and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA) of 1984. The database
includes selective information on sites which generate, transport, store, treat and/or dispose of hazardous waste
as defined by the Resource Conservation and Recovery Act (RCRA). Non-Generators do not presently generate hazardous
waste.

Date of Government Version: 09/11/2007
Date Data Arrived at EDR: 12/03/2007
Date Made Active in Reports: 12/28/2007
Number of Days to Update: 25

Source:  Environmental Protection Agency
Telephone:  (404) 562-8651
Last EDR Contact: 03/06/2008
Next Scheduled EDR Contact: 05/19/2008
Data Release Frequency: Varies
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US ENG CONTROLS:  Engineering Controls Sites List
A listing of sites with engineering controls in place. Engineering controls include various forms of caps, building
foundations, liners, and treatment methods to create pathway elimination for regulated substances to enter environmental
media or effect human health.

Date of Government Version: 07/16/2007
Date Data Arrived at EDR: 08/03/2007
Date Made Active in Reports: 10/11/2007
Number of Days to Update: 69

Source:  Environmental Protection Agency
Telephone:  703-603-8905
Last EDR Contact: 01/02/2008
Next Scheduled EDR Contact: 03/31/2008
Data Release Frequency: Varies

US INST CONTROL:  Sites with Institutional Controls
A listing of sites with institutional controls in place. Institutional controls include administrative measures,
such as groundwater use restrictions, construction restrictions, property use restrictions, and post remediation
care requirements intended to prevent exposure to contaminants remaining on site. Deed restrictions are generally
required as part of the institutional controls.

Date of Government Version: 07/16/2007
Date Data Arrived at EDR: 08/03/2007
Date Made Active in Reports: 10/11/2007
Number of Days to Update: 69

Source:  Environmental Protection Agency
Telephone:  703-603-8905
Last EDR Contact: 01/02/2008
Next Scheduled EDR Contact: 03/31/2008
Data Release Frequency: Varies

ERNS:  Emergency Response Notification System
Emergency Response Notification System. ERNS records and stores information on reported releases of oil and hazardous
substances.

Date of Government Version: 12/31/2006
Date Data Arrived at EDR: 01/24/2007
Date Made Active in Reports: 03/12/2007
Number of Days to Update: 47

Source:  National Response Center, United States Coast Guard
Telephone:  202-267-2180
Last EDR Contact: 01/23/2008
Next Scheduled EDR Contact: 04/21/2008
Data Release Frequency: Annually

HMIRS:  Hazardous Materials Information Reporting System
Hazardous Materials Incident Report System. HMIRS contains hazardous material spill incidents reported to DOT.

Date of Government Version: 10/01/2007
Date Data Arrived at EDR: 12/03/2007
Date Made Active in Reports: 12/28/2007
Number of Days to Update: 25

Source:  U.S. Department of Transportation
Telephone:  202-366-4555
Last EDR Contact: 01/17/2008
Next Scheduled EDR Contact: 04/14/2008
Data Release Frequency: Annually

DOT OPS:  Incident and Accident Data
Department of Transporation, Office of Pipeline Safety Incident and Accident data.

Date of Government Version: 11/14/2007
Date Data Arrived at EDR: 11/29/2007
Date Made Active in Reports: 02/20/2008
Number of Days to Update: 83

Source:  Department of Transporation, Office of Pipeline Safety
Telephone:  202-366-4595
Last EDR Contact: 02/27/2008
Next Scheduled EDR Contact: 05/26/2008
Data Release Frequency: Varies

CDL:  Clandestine Drug Labs
A listing of clandestine drug lab locations. The U.S. Department of Justice ("the Department") provides this
web site as a public service. It contains addresses of some locations where law enforcement agencies reported
they found chemicals or other items that indicated the presence of either clandestine drug laboratories or dumpsites.
In most cases, the source of the entries is not the Department, and the Department has not verified the entry
and does not guarantee its accuracy. Members of the public must verify the accuracy of all entries by, for example,
contacting local law enforcement and local health departments.
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Date of Government Version: 09/01/2007
Date Data Arrived at EDR: 12/03/2007
Date Made Active in Reports: 12/28/2007
Number of Days to Update: 25

Source:  Drug Enforcement Administration
Telephone:  202-307-1000
Last EDR Contact: 12/28/2007
Next Scheduled EDR Contact: 03/24/2008
Data Release Frequency: Quarterly

US BROWNFIELDS:  A Listing of Brownfields Sites
Included in the listing are brownfields properties addresses by Cooperative Agreement Recipients and brownfields
properties addressed by Targeted Brownfields Assessments. Targeted Brownfields Assessments-EPA’s Targeted Brownfields
Assessments (TBA) program is designed to help states, tribes, and municipalities--especially those without EPA
Brownfields Assessment Demonstration Pilots--minimize the uncertainties of contamination often associated with
brownfields. Under the TBA program, EPA provides funding and/or technical assistance for environmental assessments
at brownfields sites throughout the country. Targeted Brownfields Assessments supplement and work with other efforts
under EPA’s Brownfields Initiative to promote cleanup and redevelopment of brownfields. Cooperative Agreement
Recipients-States, political subdivisions, territories, and Indian tribes become Brownfields Cleanup Revolving
Loan Fund (BCRLF) cooperative agreement recipients when they enter into BCRLF cooperative agreements with the
U.S. EPA. EPA selects BCRLF cooperative agreement recipients based on a proposal and application process. BCRLF
cooperative agreement recipients must use EPA funds provided through BCRLF cooperative agreement for specified
brownfields-related cleanup activities.

Date of Government Version: 01/03/2008
Date Data Arrived at EDR: 01/17/2008
Date Made Active in Reports: 02/20/2008
Number of Days to Update: 34

Source:  Environmental Protection Agency
Telephone:  202-566-2777
Last EDR Contact: 01/17/2008
Next Scheduled EDR Contact: 03/10/2008
Data Release Frequency: Semi-Annually

DOD:  Department of Defense Sites
This data set consists of federally owned or administered lands, administered by the Department of Defense, that
have any area equal to or greater than 640 acres of the United States, Puerto Rico, and the U.S. Virgin Islands.

Date of Government Version: 12/31/2005
Date Data Arrived at EDR: 11/10/2006
Date Made Active in Reports: 01/11/2007
Number of Days to Update: 62

Source:  USGS
Telephone:  703-692-8801
Last EDR Contact: 02/08/2008
Next Scheduled EDR Contact: 05/05/2008
Data Release Frequency: Semi-Annually

FUDS:  Formerly Used Defense Sites
The listing includes locations of Formerly Used Defense Sites properties where the US Army Corps of Engineers
is actively working or will take necessary cleanup actions.

Date of Government Version: 12/31/2006
Date Data Arrived at EDR: 08/31/2007
Date Made Active in Reports: 10/11/2007
Number of Days to Update: 41

Source:  U.S. Army Corps of Engineers
Telephone:  202-528-4285
Last EDR Contact: 01/02/2008
Next Scheduled EDR Contact: 03/31/2008
Data Release Frequency: Varies

LUCIS:  Land Use Control Information System
LUCIS contains records of land use control information pertaining to the former Navy Base Realignment and Closure
properties.

Date of Government Version: 12/09/2005
Date Data Arrived at EDR: 12/11/2006
Date Made Active in Reports: 01/11/2007
Number of Days to Update: 31

Source:  Department of the Navy
Telephone:  843-820-7326
Last EDR Contact: 03/10/2008
Next Scheduled EDR Contact: 06/09/2008
Data Release Frequency: Varies

CONSENT:  Superfund (CERCLA) Consent Decrees
Major legal settlements that establish responsibility and standards for cleanup at NPL (Superfund) sites. Released
periodically by United States District Courts after settlement by parties to litigation matters.
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Date of Government Version: 09/01/2007
Date Data Arrived at EDR: 12/03/2007
Date Made Active in Reports: 12/28/2007
Number of Days to Update: 25

Source:  Department of Justice, Consent Decree Library
Telephone:  Varies
Last EDR Contact: 01/21/2008
Next Scheduled EDR Contact: 04/21/2008
Data Release Frequency: Varies

ROD:  Records Of Decision
Record of Decision. ROD documents mandate a permanent remedy at an NPL (Superfund) site containing technical
and health information to aid in the cleanup.

Date of Government Version: 01/14/2008
Date Data Arrived at EDR: 01/22/2008
Date Made Active in Reports: 01/30/2008
Number of Days to Update: 8

Source:  EPA
Telephone:  703-416-0223
Last EDR Contact: 01/02/2008
Next Scheduled EDR Contact: 03/31/2008
Data Release Frequency: Annually

UMTRA:  Uranium Mill Tailings Sites
Uranium ore was mined by private companies for federal government use in national defense programs. When the mills
shut down, large piles of the sand-like material (mill tailings) remain after uranium has been extracted from
the ore. Levels of human exposure to radioactive materials from the piles are low; however, in some cases tailings
were used as construction materials before the potential health hazards of the tailings were recognized.

Date of Government Version: 07/13/2007
Date Data Arrived at EDR: 12/03/2007
Date Made Active in Reports: 01/24/2008
Number of Days to Update: 52

Source:  Department of Energy
Telephone:  505-845-0011
Last EDR Contact: 12/17/2007
Next Scheduled EDR Contact: 03/17/2008
Data Release Frequency: Varies

ODI:  Open Dump Inventory
An open dump is defined as a disposal facility that does not comply with one or more of the Part 257 or Part 258
Subtitle D Criteria.

Date of Government Version: 06/30/1985
Date Data Arrived at EDR: 08/09/2004
Date Made Active in Reports: 09/17/2004
Number of Days to Update: 39

Source:  Environmental Protection Agency
Telephone:  800-424-9346
Last EDR Contact: 06/09/2004
Next Scheduled EDR Contact: N/A
Data Release Frequency: No Update Planned

DEBRIS REGION 9:  Torres Martinez Reservation Illegal Dump Site Locations
A listing of illegal dump sites location on the Torres Martinez Indian Reservation located in eastern Riverside
County and northern Imperial County, California.

Date of Government Version: 12/28/2007
Date Data Arrived at EDR: 12/28/2007
Date Made Active in Reports: 01/24/2008
Number of Days to Update: 27

Source:  EPA, Region 9
Telephone:  415-972-3336
Last EDR Contact: 12/26/2007
Next Scheduled EDR Contact: 03/24/2008
Data Release Frequency: Varies

MINES:  Mines Master Index File
Contains all mine identification numbers issued for mines active or opened since 1971. The data also includes
violation information.

Date of Government Version: 11/20/2007
Date Data Arrived at EDR: 01/03/2008
Date Made Active in Reports: 02/20/2008
Number of Days to Update: 48

Source:  Department of Labor, Mine Safety and Health Administration
Telephone:  303-231-5959
Last EDR Contact: 01/03/2008
Next Scheduled EDR Contact: 03/24/2008
Data Release Frequency: Semi-Annually

TRIS:  Toxic Chemical Release Inventory System
Toxic Release Inventory System. TRIS identifies facilities which release toxic chemicals to the air, water and
land in reportable quantities under SARA Title III Section 313.
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Date of Government Version: 12/31/2005
Date Data Arrived at EDR: 04/27/2007
Date Made Active in Reports: 07/05/2007
Number of Days to Update: 69

Source:  EPA
Telephone:  202-566-0250
Last EDR Contact: 02/29/2008
Next Scheduled EDR Contact: 06/16/2008
Data Release Frequency: Annually

TSCA:  Toxic Substances Control Act
Toxic Substances Control Act. TSCA identifies manufacturers and importers of chemical substances included on the
TSCA Chemical Substance Inventory list. It includes data on the production volume of these substances by plant
site.

Date of Government Version: 12/31/2002
Date Data Arrived at EDR: 04/14/2006
Date Made Active in Reports: 05/30/2006
Number of Days to Update: 46

Source:  EPA
Telephone:  202-260-5521
Last EDR Contact: 01/28/2008
Next Scheduled EDR Contact: 04/14/2008
Data Release Frequency: Every 4 Years

FTTS:  FIFRA/ TSCA Tracking System - FIFRA (Federal Insecticide, Fungicide, & Rodenticide Act)/TSCA (Toxic Substances Control Act)
FTTS tracks administrative cases and pesticide enforcement actions and compliance activities related to FIFRA,
TSCA and EPCRA (Emergency Planning and Community Right-to-Know Act). To maintain currency, EDR contacts the
Agency on a quarterly basis.

Date of Government Version: 01/15/2008
Date Data Arrived at EDR: 01/22/2008
Date Made Active in Reports: 01/30/2008
Number of Days to Update: 8

Source:  EPA/Office of Prevention, Pesticides and Toxic Substances
Telephone:  202-566-1667
Last EDR Contact: 12/17/2007
Next Scheduled EDR Contact: 03/17/2008
Data Release Frequency: Quarterly

FTTS INSP:  FIFRA/ TSCA Tracking System - FIFRA (Federal Insecticide, Fungicide, & Rodenticide Act)/TSCA (Toxic Substances Control Act)
A listing of FIFRA/TSCA Tracking System (FTTS) inspections and enforcements.

Date of Government Version: 01/15/2008
Date Data Arrived at EDR: 01/22/2008
Date Made Active in Reports: 01/30/2008
Number of Days to Update: 8

Source:  EPA
Telephone:  202-566-1667
Last EDR Contact: 12/17/2007
Next Scheduled EDR Contact: 03/17/2008
Data Release Frequency: Quarterly

HIST FTTS:  FIFRA/TSCA Tracking System Administrative Case Listing
A complete administrative case listing from the FIFRA/TSCA Tracking System (FTTS) for all ten EPA regions. The
information was obtained from the National Compliance Database (NCDB). NCDB supports the implementation of FIFRA
(Federal Insecticide, Fungicide, and Rodenticide Act) and TSCA (Toxic Substances Control Act). Some EPA regions
are now closing out records. Because of that, and the fact that some EPA regions are not providing EPA Headquarters
with updated records, it was decided to create a HIST FTTS database. It included records that may not be included
in the newer FTTS database updates. This database is no longer updated.

Date of Government Version: 10/19/2006
Date Data Arrived at EDR: 03/01/2007
Date Made Active in Reports: 04/10/2007
Number of Days to Update: 40

Source:  Environmental Protection Agency
Telephone:  202-564-2501
Last EDR Contact: 12/17/2007
Next Scheduled EDR Contact: 03/17/2008
Data Release Frequency: No Update Planned

HIST FTTS INSP:  FIFRA/TSCA Tracking System Inspection & Enforcement Case Listing
A complete inspection and enforcement case listing from the FIFRA/TSCA Tracking System (FTTS) for all ten EPA
regions. The information was obtained from the National Compliance Database (NCDB). NCDB supports the implementation
of FIFRA (Federal Insecticide, Fungicide, and Rodenticide Act) and TSCA (Toxic Substances Control Act). Some
EPA regions are now closing out records. Because of that, and the fact that some EPA regions are not providing
EPA Headquarters with updated records, it was decided to create a HIST FTTS database. It included records that
may not be included in the newer FTTS database updates. This database is no longer updated.
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Date of Government Version: 10/19/2006
Date Data Arrived at EDR: 03/01/2007
Date Made Active in Reports: 04/10/2007
Number of Days to Update: 40

Source:  Environmental Protection Agency
Telephone:  202-564-2501
Last EDR Contact: 12/17/2008
Next Scheduled EDR Contact: 03/17/2008
Data Release Frequency: No Update Planned

SSTS:  Section 7 Tracking Systems
Section 7 of the Federal Insecticide, Fungicide and Rodenticide Act, as amended (92 Stat. 829) requires all
registered pesticide-producing establishments to submit a report to the Environmental Protection Agency by March
1st each year. Each establishment must report the types and amounts of pesticides, active ingredients and devices
being produced, and those having been produced and sold or distributed in the past year.

Date of Government Version: 12/31/2005
Date Data Arrived at EDR: 03/13/2007
Date Made Active in Reports: 04/27/2007
Number of Days to Update: 45

Source:  EPA
Telephone:  202-564-4203
Last EDR Contact: 01/28/2008
Next Scheduled EDR Contact: 04/14/2008
Data Release Frequency: Annually

ICIS:  Integrated Compliance Information System
The Integrated Compliance Information System (ICIS) supports the information needs of the national enforcement
and compliance program as well as the unique needs of the National Pollutant Discharge Elimination System (NPDES)
program.

Date of Government Version: 07/27/2007
Date Data Arrived at EDR: 08/13/2007
Date Made Active in Reports: 10/11/2007
Number of Days to Update: 59

Source:  Environmental Protection Agency
Telephone:  202-564-5088
Last EDR Contact: 01/15/2008
Next Scheduled EDR Contact: 04/14/2008
Data Release Frequency: Quarterly

PADS:  PCB Activity Database System
PCB Activity Database. PADS Identifies generators, transporters, commercial storers and/or brokers and disposers
of PCB’s who are required to notify the EPA of such activities.

Date of Government Version: 04/12/2007
Date Data Arrived at EDR: 06/08/2007
Date Made Active in Reports: 08/29/2007
Number of Days to Update: 82

Source:  EPA
Telephone:  202-566-0500
Last EDR Contact: 02/07/2008
Next Scheduled EDR Contact: 05/05/2008
Data Release Frequency: Annually

MLTS:  Material Licensing Tracking System
MLTS is maintained by the Nuclear Regulatory Commission and contains a list of approximately 8,100 sites which
possess or use radioactive materials and which are subject to NRC licensing requirements. To maintain currency,
EDR contacts the Agency on a quarterly basis.

Date of Government Version: 10/04/2007
Date Data Arrived at EDR: 12/03/2007
Date Made Active in Reports: 12/28/2007
Number of Days to Update: 25

Source:  Nuclear Regulatory Commission
Telephone:  301-415-7169
Last EDR Contact: 01/02/2008
Next Scheduled EDR Contact: 03/31/2008
Data Release Frequency: Quarterly

RADINFO:  Radiation Information Database
The Radiation Information Database (RADINFO) contains information about facilities that are regulated by U.S.
Environmental Protection Agency (EPA) regulations for radiation and radioactivity.

Date of Government Version: 10/30/2007
Date Data Arrived at EDR: 12/03/2007
Date Made Active in Reports: 01/24/2008
Number of Days to Update: 52

Source:  Environmental Protection Agency
Telephone:  202-343-9775
Last EDR Contact: 01/31/2008
Next Scheduled EDR Contact: 04/28/2008
Data Release Frequency: Quarterly
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FINDS:  Facility Index System/Facility Registry System
Facility Index System. FINDS contains both facility information and ’pointers’ to other sources that contain more
detail. EDR includes the following FINDS databases in this report: PCS (Permit Compliance System), AIRS (Aerometric
Information Retrieval System), DOCKET (Enforcement Docket used to manage and track information on civil judicial
enforcement cases for all environmental statutes), FURS (Federal Underground Injection Control), C-DOCKET (Criminal
Docket System used to track criminal enforcement actions for all environmental statutes), FFIS (Federal Facilities
Information System), STATE (State Environmental Laws and Statutes), and PADS (PCB Activity Data System).

Date of Government Version: 01/04/2008
Date Data Arrived at EDR: 01/10/2008
Date Made Active in Reports: 02/20/2008
Number of Days to Update: 41

Source:  EPA
Telephone:  (404) 562-9900
Last EDR Contact: 01/02/2008
Next Scheduled EDR Contact: 03/31/2008
Data Release Frequency: Quarterly

RAATS:  RCRA Administrative Action Tracking System
RCRA Administration Action Tracking System. RAATS contains records based on enforcement actions issued under RCRA
pertaining to major violators and includes administrative and civil actions brought by the EPA. For administration
actions after September 30, 1995, data entry in the RAATS database was discontinued. EPA will retain a copy of
the database for historical records. It was necessary to terminate RAATS because a decrease in agency resources
made it impossible to continue to update the information contained in the database.

Date of Government Version: 04/17/1995
Date Data Arrived at EDR: 07/03/1995
Date Made Active in Reports: 08/07/1995
Number of Days to Update: 35

Source:  EPA
Telephone:  202-564-4104
Last EDR Contact: 03/03/2008
Next Scheduled EDR Contact: 06/02/2008
Data Release Frequency: No Update Planned

BRS:  Biennial Reporting System
The Biennial Reporting System is a national system administered by the EPA that collects data on the generation
and management of hazardous waste. BRS captures detailed data from two groups: Large Quantity Generators (LQG)
and Treatment, Storage, and Disposal Facilities.

Date of Government Version: 12/31/2005
Date Data Arrived at EDR: 03/06/2007
Date Made Active in Reports: 04/13/2007
Number of Days to Update: 38

Source:  EPA/NTIS
Telephone:  800-424-9346
Last EDR Contact: 03/13/2008
Next Scheduled EDR Contact: 06/09/2008
Data Release Frequency: Biennially

STATE AND LOCAL RECORDS

SHWS:  Inactive Hazardous Sites Inventory
State Hazardous Waste Sites. State hazardous waste site records are the states’ equivalent to CERCLIS. These sites
may or may not already be listed on the federal CERCLIS list. Priority sites planned for cleanup using state funds
(state equivalent of Superfund) are identified along with sites where cleanup will be paid for by potentially
responsible parties. Available information varies by state.

Date of Government Version: 01/09/2008
Date Data Arrived at EDR: 01/11/2008
Date Made Active in Reports: 01/31/2008
Number of Days to Update: 20

Source:  Department of Environment, Health and Natural Resources
Telephone:  919-733-2801
Last EDR Contact: 01/07/2008
Next Scheduled EDR Contact: 04/07/2008
Data Release Frequency: Quarterly

IMD:  Incident Management Database
Groundwater and/or soil contamination incidents

Date of Government Version: 07/21/2006
Date Data Arrived at EDR: 08/01/2006
Date Made Active in Reports: 08/23/2006
Number of Days to Update: 22

Source:  Department of Environment and Natural Resources
Telephone:  919-733-3221
Last EDR Contact: 01/25/2008
Next Scheduled EDR Contact: 04/21/2008
Data Release Frequency: Quarterly
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HSDS:  Hazardous Substance Disposal Site
Locations of uncontrolled and unregulated hazardous waste sites. The file includes sites on the National Priority
List as well as those on the state priority list.

Date of Government Version: 04/06/2006
Date Data Arrived at EDR: 02/28/2007
Date Made Active in Reports: 04/13/2007
Number of Days to Update: 44

Source:  North Carolina Center for Geographic Information and Analysis
Telephone:  919-733-2090
Last EDR Contact: 02/28/2008
Next Scheduled EDR Contact: 05/26/2008
Data Release Frequency: Biennially

SWF/LF:  List of Solid Waste Facilities
Solid Waste Facilities/Landfill Sites. SWF/LF type records typically contain an inventory of solid waste disposal
facilities or landfills in a particular state. Depending on the state, these may be active or inactive facilities
or open dumps that failed to meet RCRA Subtitle D Section 4004 criteria for solid waste landfills or disposal
sites.

Date of Government Version: 01/22/2008
Date Data Arrived at EDR: 01/23/2008
Date Made Active in Reports: 01/31/2008
Number of Days to Update: 8

Source:  Department of Environment and Natural Resources
Telephone:  919-733-0692
Last EDR Contact: 01/23/2008
Next Scheduled EDR Contact: 04/21/2008
Data Release Frequency: Semi-Annually

OLI:  Old Landfill Inventory
Old landfill inventory location information. (Does not include no further action sites and other agency lead
sites).

Date of Government Version: 10/01/2007
Date Data Arrived at EDR: 11/05/2007
Date Made Active in Reports: 01/14/2008
Number of Days to Update: 70

Source:  Department of Environment & Natural Resources
Telephone:  919-733-4996
Last EDR Contact: 01/24/2008
Next Scheduled EDR Contact: 04/21/2008
Data Release Frequency: Varies

HIST LF:  Solid Waste Facility Listing
A listing of solid waste facilities.

Date of Government Version: 11/06/2006
Date Data Arrived at EDR: 02/13/2007
Date Made Active in Reports: 03/02/2007
Number of Days to Update: 17

Source:  Department of Environment &  Natural Resources
Telephone:  919-733-0692
Last EDR Contact: 01/21/2008
Next Scheduled EDR Contact: 04/21/2008
Data Release Frequency: Quarterly

LUST:  Regional UST Database
This database contains information obtained from the Regional Offices. It provides a more detailed explanation
of current and historic activity for individual sites, as well as what was previously found in the Incident Management
Database. Sites in this database with Incident Numbers are considered LUSTs.

Date of Government Version: 11/30/2007
Date Data Arrived at EDR: 12/06/2007
Date Made Active in Reports: 01/14/2008
Number of Days to Update: 39

Source:  Department of Environment and Natural Resources
Telephone:  919-733-1308
Last EDR Contact: 03/05/2008
Next Scheduled EDR Contact: 06/02/2008
Data Release Frequency: Quarterly

LUST TRUST:  State Trust Fund Database
This database contains information about claims against the State Trust Funds for reimbursements for expenses
incurred while remediating Leaking USTs.

Date of Government Version: 11/02/2007
Date Data Arrived at EDR: 11/07/2007
Date Made Active in Reports: 01/14/2008
Number of Days to Update: 68

Source:  Department of Environment and Natural Resources
Telephone:  919-733-1315
Last EDR Contact: 02/06/2008
Next Scheduled EDR Contact: 05/05/2008
Data Release Frequency: Semi-Annually
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UST:  Petroleum Underground Storage Tank Database
Registered Underground Storage Tanks. UST’s are regulated under Subtitle I of the Resource Conservation and Recovery
Act (RCRA) and must be registered with the state department responsible for administering the UST program. Available
information varies by state program.

Date of Government Version: 01/08/2008
Date Data Arrived at EDR: 02/06/2008
Date Made Active in Reports: 03/14/2008
Number of Days to Update: 37

Source:  Department of Environment and Natural Resources
Telephone:  919-733-1308
Last EDR Contact: 03/07/2008
Next Scheduled EDR Contact: 05/05/2008
Data Release Frequency: Quarterly

AST:  AST Database
Facilities with aboveground storage tanks that have a capacity greater than 21,000 gallons.

Date of Government Version: 01/17/2008
Date Data Arrived at EDR: 01/18/2008
Date Made Active in Reports: 02/21/2008
Number of Days to Update: 34

Source:  Department of Environment and Natural Resources
Telephone:  919-715-6183
Last EDR Contact: 01/15/2008
Next Scheduled EDR Contact: 04/14/2008
Data Release Frequency: Semi-Annually

INST CONTROL:  No Further Action Sites With Land Use Restrictions Monitoring
A land use restricted site is a property where there are limits or requirements on future use of the property
due to varying levels of cleanup possible, practical, or necessary at the site.

Date of Government Version: 01/09/2008
Date Data Arrived at EDR: 01/11/2008
Date Made Active in Reports: 01/31/2008
Number of Days to Update: 20

Source:  Department of Environment, Health and Natural Resources
Telephone:  919-733-2801
Last EDR Contact: 01/07/2008
Next Scheduled EDR Contact: 04/07/2008
Data Release Frequency: Quarterly

VCP:  Responsible Party Voluntary Action Sites
Responsible Party Voluntary Action site locations.

Date of Government Version: 01/09/2008
Date Data Arrived at EDR: 01/11/2008
Date Made Active in Reports: 01/31/2008
Number of Days to Update: 20

Source:  Department of Environment and Natural Resources
Telephone:  919-733-4996
Last EDR Contact: 01/07/2008
Next Scheduled EDR Contact: 04/07/2008
Data Release Frequency: Semi-Annually

DRYCLEANERS:  Drycleaning Sites
Potential and known drycleaning sites, active and abandoned, that the Drycleaning Solvent Cleanup Program has
knowledge of and entered into this database.

Date of Government Version: 12/21/2007
Date Data Arrived at EDR: 01/17/2008
Date Made Active in Reports: 01/31/2008
Number of Days to Update: 14

Source:  Department of Environment & Natural Resources
Telephone:  919-508-8400
Last EDR Contact: 01/17/2008
Next Scheduled EDR Contact: 04/14/2008
Data Release Frequency: Varies

BROWNFIELDS:  Brownfields Projects Inventory
A brownfield site is an abandoned, idled, or underused property where the threat of environmental contamination
has hindered its redevelopment. All of the sites in the inventory are working toward a brownfield agreement for
cleanup and liabitliy control.

Date of Government Version: 10/01/2007
Date Data Arrived at EDR: 10/31/2007
Date Made Active in Reports: 01/14/2008
Number of Days to Update: 75

Source:  Department of Environment and Natural Resources
Telephone:  919-733-4996
Last EDR Contact: 02/01/2008
Next Scheduled EDR Contact: 04/28/2008
Data Release Frequency: Varies
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NPDES:  NPDES Facility Location Listing
General information regarding NPDES(National Pollutant Discharge Elimination System) permits.

Date of Government Version: 12/31/2007
Date Data Arrived at EDR: 01/03/2008
Date Made Active in Reports: 01/31/2008
Number of Days to Update: 28

Source:  Department of Environment & Natural Resources
Telephone:  919-733-7015
Last EDR Contact: 03/10/2008
Next Scheduled EDR Contact: 05/26/2008
Data Release Frequency: Varies

TRIBAL RECORDS

INDIAN RESERV:  Indian Reservations
This map layer portrays Indian administered lands of the United States that have any area equal to or greater
than 640 acres.

Date of Government Version: 12/31/2005
Date Data Arrived at EDR: 12/08/2006
Date Made Active in Reports: 01/11/2007
Number of Days to Update: 34

Source:  USGS
Telephone:  202-208-3710
Last EDR Contact: 02/08/2008
Next Scheduled EDR Contact: 05/05/2008
Data Release Frequency: Semi-Annually

INDIAN ODI:  Report on the Status of Open Dumps on Indian Lands
Location of open dumps on Indian land.

Date of Government Version: 12/31/1998
Date Data Arrived at EDR: 12/03/2007
Date Made Active in Reports: 01/24/2008
Number of Days to Update: 52

Source:  Environmental Protection Agency
Telephone:  703-308-8245
Last EDR Contact: 02/25/2008
Next Scheduled EDR Contact: 05/26/2008
Data Release Frequency: Varies

INDIAN LUST R6:  Leaking Underground Storage Tanks on Indian Land
LUSTs on Indian land in New Mexico and Oklahoma.

Date of Government Version: 12/12/2007
Date Data Arrived at EDR: 12/12/2007
Date Made Active in Reports: 01/24/2008
Number of Days to Update: 43

Source:  EPA Region 6
Telephone:  214-665-6597
Last EDR Contact: 02/15/2008
Next Scheduled EDR Contact: 05/19/2008
Data Release Frequency: Varies

INDIAN LUST R8:  Leaking Underground Storage Tanks on Indian Land
LUSTs on Indian land in Colorado, Montana, North Dakota, South Dakota, Utah and Wyoming.

Date of Government Version: 12/03/2007
Date Data Arrived at EDR: 12/06/2007
Date Made Active in Reports: 12/28/2007
Number of Days to Update: 22

Source:  EPA Region 8
Telephone:  303-312-6271
Last EDR Contact: 02/15/2008
Next Scheduled EDR Contact: 05/19/2008
Data Release Frequency: Quarterly

INDIAN LUST R7:  Leaking Underground Storage Tanks on Indian Land
LUSTs on Indian land in Iowa, Kansas, and Nebraska

Date of Government Version: 06/01/2007
Date Data Arrived at EDR: 06/14/2007
Date Made Active in Reports: 07/05/2007
Number of Days to Update: 21

Source:  EPA Region 7
Telephone:  913-551-7003
Last EDR Contact: 02/15/2008
Next Scheduled EDR Contact: 05/19/2008
Data Release Frequency: Varies

INDIAN LUST R9:  Leaking Underground Storage Tanks on Indian Land
LUSTs on Indian land in Arizona, California, New Mexico and Nevada

Date of Government Version: 11/30/2007
Date Data Arrived at EDR: 11/30/2007
Date Made Active in Reports: 12/28/2007
Number of Days to Update: 28

Source:  Environmental Protection Agency
Telephone:  415-972-3372
Last EDR Contact: 02/15/2008
Next Scheduled EDR Contact: 05/19/2008
Data Release Frequency: Quarterly
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INDIAN LUST R1:  Leaking Underground Storage Tanks on Indian Land
A listing of leaking underground storage tank locations on Indian Land.

Date of Government Version: 12/01/2006
Date Data Arrived at EDR: 12/01/2006
Date Made Active in Reports: 01/29/2007
Number of Days to Update: 59

Source:  EPA Region 1
Telephone:  617-918-1313
Last EDR Contact: 02/15/2008
Next Scheduled EDR Contact: 05/19/2008
Data Release Frequency: Varies

INDIAN LUST R4:  Leaking Underground Storage Tanks on Indian Land
LUSTs on Indian land in Florida, Mississippi and North Carolina.

Date of Government Version: 09/05/2007
Date Data Arrived at EDR: 10/02/2007
Date Made Active in Reports: 10/11/2007
Number of Days to Update: 9

Source:  EPA Region 4
Telephone:  404-562-8677
Last EDR Contact: 02/15/2008
Next Scheduled EDR Contact: 05/19/2008
Data Release Frequency: Semi-Annually

INDIAN LUST R10:  Leaking Underground Storage Tanks on Indian Land
LUSTs on Indian land in Alaska, Idaho, Oregon and Washington.

Date of Government Version: 11/27/2007
Date Data Arrived at EDR: 12/03/2007
Date Made Active in Reports: 01/24/2008
Number of Days to Update: 52

Source:  EPA Region 10
Telephone:  206-553-2857
Last EDR Contact: 02/15/2008
Next Scheduled EDR Contact: 05/19/2008
Data Release Frequency: Quarterly

INDIAN UST R4:  Underground Storage Tanks on Indian Land
No description is available for this data

Date of Government Version: 09/05/2007
Date Data Arrived at EDR: 10/02/2007
Date Made Active in Reports: 10/11/2007
Number of Days to Update: 9

Source:  EPA Region 4
Telephone:  404-562-9424
Last EDR Contact: 02/15/2008
Next Scheduled EDR Contact: 05/19/2008
Data Release Frequency: Semi-Annually

INDIAN UST R5:  Underground Storage Tanks on Indian Land
No description is available for this data

Date of Government Version: 12/21/2007
Date Data Arrived at EDR: 12/21/2007
Date Made Active in Reports: 01/24/2008
Number of Days to Update: 34

Source:  EPA Region 5
Telephone:  312-886-6136
Last EDR Contact: 02/15/2008
Next Scheduled EDR Contact: 05/19/2008
Data Release Frequency: Varies

INDIAN UST R10:  Underground Storage Tanks on Indian Land
No description is available for this data

Date of Government Version: 11/27/2007
Date Data Arrived at EDR: 12/03/2007
Date Made Active in Reports: 01/24/2008
Number of Days to Update: 52

Source:  EPA Region 10
Telephone:  206-553-2857
Last EDR Contact: 02/15/2008
Next Scheduled EDR Contact: 05/19/2008
Data Release Frequency: Quarterly

INDIAN UST R8:  Underground Storage Tanks on Indian Land
No description is available for this data

Date of Government Version: 12/03/2007
Date Data Arrived at EDR: 12/06/2007
Date Made Active in Reports: 01/24/2008
Number of Days to Update: 49

Source:  EPA Region 8
Telephone:  303-312-6137
Last EDR Contact: 02/15/2008
Next Scheduled EDR Contact: 05/19/2008
Data Release Frequency: Quarterly
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INDIAN UST R1:  Underground Storage Tanks on Indian Land
A listing of underground storage tank locations on Indian Land.

Date of Government Version: 12/01/2006
Date Data Arrived at EDR: 12/01/2006
Date Made Active in Reports: 01/29/2007
Number of Days to Update: 59

Source:  EPA, Region 1
Telephone:  617-918-1313
Last EDR Contact: 02/15/2008
Next Scheduled EDR Contact: 05/19/2008
Data Release Frequency: Varies

INDIAN UST R6:  Underground Storage Tanks on Indian Land
No description is available for this data

Date of Government Version: 12/12/2007
Date Data Arrived at EDR: 12/12/2007
Date Made Active in Reports: 01/24/2008
Number of Days to Update: 43

Source:  EPA Region 6
Telephone:  214-665-7591
Last EDR Contact: 02/15/2008
Next Scheduled EDR Contact: 05/19/2008
Data Release Frequency: Semi-Annually

INDIAN UST R9:  Underground Storage Tanks on Indian Land
No description is available for this data

Date of Government Version: 11/30/2007
Date Data Arrived at EDR: 12/03/2007
Date Made Active in Reports: 01/24/2008
Number of Days to Update: 52

Source:  EPA Region 9
Telephone:  415-972-3368
Last EDR Contact: 02/15/2008
Next Scheduled EDR Contact: 05/19/2008
Data Release Frequency: Quarterly

INDIAN UST R7:  Underground Storage Tanks on Indian Land
No description is available for this data

Date of Government Version: 06/01/2007
Date Data Arrived at EDR: 06/14/2007
Date Made Active in Reports: 07/05/2007
Number of Days to Update: 21

Source:  EPA Region 7
Telephone:  913-551-7003
Last EDR Contact: 02/15/2008
Next Scheduled EDR Contact: 05/19/2008
Data Release Frequency: Varies

EDR PROPRIETARY RECORDS

Manufactured Gas Plants:  EDR Proprietary Manufactured Gas Plants
The EDR Proprietary Manufactured Gas Plant Database includes records of coal gas plants (manufactured gas plants)
compiled by EDR’s researchers. Manufactured gas sites were used in the United States from the 1800’s to 1950’s
to produce a gas that could be distributed and used as fuel. These plants used whale oil, rosin, coal, or a mixture
of coal, oil, and water that also produced a significant amount of waste. Many of the byproducts of the gas production,
such as coal tar (oily waste containing volatile and non-volatile chemicals), sludges, oils and other compounds
are potentially hazardous to human health and the environment. The byproduct from this process was frequently
disposed of directly at the plant site and can remain or spread slowly, serving as a continuous source of soil
and groundwater contamination.

Date of Government Version: N/A
Date Data Arrived at EDR: N/A
Date Made Active in Reports: N/A
Number of Days to Update: N/A

Source:  EDR, Inc.
Telephone:  N/A
Last EDR Contact: N/A
Next Scheduled EDR Contact: N/A
Data Release Frequency: No Update Planned

OTHER DATABASE(S)

Depending on the geographic area covered by this report, the data provided in these specialty databases may or may not be
complete.  For example, the existence of wetlands information data in a specific report does not mean that all wetlands in the
area covered by the report are included.  Moreover, the absence of any reported wetlands information does not necessarily
mean that wetlands do not exist in the area covered by the report.
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CT MANIFEST:  Hazardous Waste Manifest Data
Facility and manifest data. Manifest is a document that lists and tracks hazardous waste from the generator through
transporters to a tsd facility.

Date of Government Version: 12/31/2005
Date Data Arrived at EDR: 06/15/2007
Date Made Active in Reports: 08/20/2007
Number of Days to Update: 66

Source:  Department of Environmental Protection
Telephone:  860-424-3375
Last EDR Contact: 03/14/2008
Next Scheduled EDR Contact: 06/09/2008
Data Release Frequency: Annually

NJ MANIFEST:  Manifest Information
Hazardous waste manifest information.

Date of Government Version: 09/30/2007
Date Data Arrived at EDR: 12/04/2007
Date Made Active in Reports: 12/31/2007
Number of Days to Update: 27

Source:  Department of Environmental Protection
Telephone:  N/A
Last EDR Contact: 01/03/2008
Next Scheduled EDR Contact: 03/31/2008
Data Release Frequency: Annually

NY MANIFEST:  Facility and Manifest Data
Manifest is a document that lists and tracks hazardous waste from the generator through transporters to a TSD
facility.

Date of Government Version: 11/26/2007
Date Data Arrived at EDR: 11/29/2007
Date Made Active in Reports: 02/05/2008
Number of Days to Update: 68

Source:  Department of Environmental Conservation
Telephone:  518-402-8651
Last EDR Contact: 02/28/2008
Next Scheduled EDR Contact: 05/26/2008
Data Release Frequency: Annually

PA MANIFEST:  Manifest Information
Hazardous waste manifest information.

Date of Government Version: 12/31/2006
Date Data Arrived at EDR: 12/21/2007
Date Made Active in Reports: 01/10/2008
Number of Days to Update: 20

Source:  Department of Environmental Protection
Telephone:  N/A
Last EDR Contact: 03/10/2008
Next Scheduled EDR Contact: 06/09/2008
Data Release Frequency: Annually

RI MANIFEST:  Manifest information
Hazardous waste manifest information

Date of Government Version: 10/01/2007
Date Data Arrived at EDR: 11/09/2007
Date Made Active in Reports: 01/15/2008
Number of Days to Update: 67

Source:  Department of Environmental Management
Telephone:  401-222-2797
Last EDR Contact: 12/17/2007
Next Scheduled EDR Contact: 03/17/2008
Data Release Frequency: Annually

WI MANIFEST:  Manifest Information
Hazardous waste manifest information.

Date of Government Version: 12/31/2006
Date Data Arrived at EDR: 04/27/2007
Date Made Active in Reports: 06/08/2007
Number of Days to Update: 42

Source:  Department of Natural Resources
Telephone:  N/A
Last EDR Contact: 01/07/2008
Next Scheduled EDR Contact: 04/07/2008
Data Release Frequency: Annually

Oil/Gas Pipelines: This data was obtained by EDR from the USGS in 1994. It is referred to by USGS as GeoData Digital Line Graphs
from 1:100,000-Scale Maps. It was extracted from the transportation category including some oil, but primarily
gas pipelines.

Electric Power Transmission Line Data
Source: PennWell Corporation
Telephone: (800) 823-6277
This map includes information copyrighted by PennWell Corporation. This information is provided
on a best effort basis and PennWell Corporation does not guarantee its accuracy nor warrant its
fitness for any particular purpose.  Such information has been reprinted with the permission of PennWell.
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Sensitive Receptors: There are individuals deemed sensitive receptors due to their fragile immune systems and special sensitivity
to environmental discharges.  These sensitive receptors typically include the elderly, the sick, and children.  While the location of all
sensitive receptors cannot be determined, EDR indicates those buildings and facilities - schools, daycares, hospitals, medical centers,
and nursing homes - where individuals who are sensitive receptors are likely to be located.

AHA Hospitals:
Source: American Hospital Association, Inc.
Telephone: 312-280-5991
The database includes a listing of hospitals based on the American Hospital Association’s annual survey of hospitals.

Medical Centers: Provider of Services Listing
Source: Centers for Medicare & Medicaid Services
Telephone: 410-786-3000
A listing of hospitals with Medicare provider number, produced by Centers of Medicare & Medicaid Services,
a federal agency within the U.S. Department of Health and Human Services.

Nursing Homes
Source: National Institutes of Health
Telephone: 301-594-6248
Information on Medicare and Medicaid certified nursing homes in the United States.

Public Schools
Source: National Center for Education Statistics
Telephone: 202-502-7300
The National Center for Education Statistics’ primary database on elementary
and secondary public education in the United States.  It is a comprehensive, annual, national statistical
database of all public elementary and secondary schools and school districts, which contains data that are
comparable across all states.

Private Schools
Source: National Center for Education Statistics
Telephone: 202-502-7300
The National Center for Education Statistics’ primary database on private school locations in the United States. 

Daycare Centers: Child Care Facility List
Source: Department of Health & Human Services
Telephone: 919-662-4499

Flood Zone Data: This data, available in select counties across the country, was obtained by EDR in 1999 from the Federal
Emergency Management Agency (FEMA).  Data depicts 100-year and 500-year flood zones as defined by FEMA.

NWI: National Wetlands Inventory.  This data, available in select counties across the country, was obtained by EDR
in 2002 and 2005 from the U.S. Fish and Wildlife Service.

State Wetlands Data: Wetlands Inventory
Source: Department of Environment & Natural Resources
Telephone: 919-733-2090

Scanned Digital USGS 7.5’ Topographic Map (DRG)
Source: United States Geologic Survey
A digital raster graphic (DRG) is a scanned image of a U.S. Geological Survey topographic map. The map images
are made by scanning published paper maps on high-resolution scanners. The raster image
is georeferenced and fit to the Universal Transverse Mercator (UTM) projection.

STREET AND ADDRESS INFORMATION

© 2008 Tele Atlas North America, Inc. All rights reserved.  This material is proprietary and the subject of copyright protection
and other intellectual property rights owned by or licensed to Tele Atlas North America, Inc.  The use of this material is subject
to the terms of a license agreement.  You will be held liable for any unauthorized copying or disclosure of this material.
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geologic strata.
of the soil, and nearby wells.  Groundwater flow velocity is generally impacted by the nature of the
Groundwater flow direction may be impacted by surface topography, hydrology, hydrogeology, characteristics

  2.  Groundwater flow velocity.
  1.  Groundwater flow direction, and

Assessment of the impact of contaminant migration generally has two principle investigative components:

forming an opinion about the impact of potential contaminant migration.
EDR’s GeoCheck Physical Setting Source Addendum is provided to assist the environmental professional in

1996Most Recent Revision:
35080-D7 CORNELIUS, NCWest Map:

1996Most Recent Revision:
35080-D6 KANNAPOLIS, NCTarget Property Map:

USGS TOPOGRAPHIC MAP

617 ft. above sea levelElevation:
3920205.2UTM Y (Meters): 
523597.6UTM X (Meters): 
Zone 17Universal Tranverse Mercator: 
80.74005 - 80˚ 44’ 24.2’’Longitude (West): 
35.42678 - 35˚ 25’ 36.4’’Latitude (North): 

TARGET PROPERTY COORDINATES

CONCORD, NC 28027
HARRIS ROAD AT THE ROCKY RIVER
UT TO ROCKY RIVER

TARGET PROPERTY ADDRESS

GEOCHECK   - PHYSICAL SETTING SOURCE ADDENDUM®
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should be field verified.
on a relative (not an absolute) basis. Relative elevation information between sites of close proximity
Source: Topography has been determined from the USGS 7.5’ Digital Elevation Model and should be evaluated

SURROUNDING TOPOGRAPHY: ELEVATION PROFILES

E
le

va
tio

n 
(f

t)
E

le
va

tio
n 

(f
t)

TP

TP
0 1/2 1 Miles

✩Target Property Elevation: 617 ft.

North South

West East

682

686

682666

663

656622

617

623

617

633

635

660

677

669

692

705

701

702
716 688

691 662 636 613

612

608

606

617

635

656

668

692

703 679

682

712

729

General WSWGeneral Topographic Gradient:
TARGET PROPERTY TOPOGRAPHY

should contamination exist on the target property, what downgradient sites might be impacted.
assist the environmental professional in forming an opinion about the impact of nearby contaminated properties or,
Surface topography may be indicative of the direction of surficial groundwater flow.  This information can be used to
TOPOGRAPHIC INFORMATION

collected on nearby properties, and regional groundwater flow information (from deep aquifers).
sources of information, such as surface topographic information, hydrologic information, hydrogeologic data
using site-specific well data. If such data is not reasonably ascertainable, it may be necessary to rely on other
Groundwater flow direction for a particular site is best determined by a qualified environmental professional
GROUNDWATER FLOW DIRECTION INFORMATION

GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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Not Reported

GENERAL DIRECTIONLOCATION
GROUNDWATER FLOWFROM TPMAP ID

hydrogeologically, and the depth to water table.
authorities at select sites and has extracted the date of the report, groundwater flow direction as determined
flow at specific points. EDR has reviewed reports submitted by environmental professionals to regulatory
EDR has developed the AQUIFLOW Information System to provide data on the general direction of groundwater

AQUIFLOW®

 Search Radius: 1.000 Mile.

contamination exist on the target property, what downgradient sites might be impacted.
environmental professional in forming an opinion about the impact of nearby contaminated properties or, should
of groundwater flow direction in the immediate area.  Such hydrogeologic information can be used to assist the
Hydrogeologic information obtained by installation of wells on a specific site can often be an indicator
HYDROGEOLOGIC INFORMATION

YES - refer to the Overview Map and Detail MapKANNAPOLIS

NATIONAL WETLAND INVENTORY
NWI Electronic
Data CoverageNWI Quad at Target Property

37025C0070D 
37025C0025D 
37025C0030D 
3701580040B Additional Panels in search area:

37025C0075D Flood Plain Panel at Target Property:

YES - refer to the Overview Map and Detail MapCABARRUS, NC

FEMA FLOOD ZONE
FEMA Flood
Electronic DataTarget Property County

and bodies of water).
Refer to the Physical Setting Source Map following this summary for hydrologic information (major waterways

contamination exist on the target property, what downgradient sites might be impacted.
the environmental professional in forming an opinion about the impact of nearby contaminated properties or, should
Surface water can act as a hydrologic barrier to groundwater flow.  Such hydrologic information can be used to assist
HYDROLOGIC INFORMATION

GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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Map, USGS Digital Data Series DDS - 11 (1994).
of the Conterminous U.S. at 1:2,500,000 Scale - a digital representation of the 1974 P.B. King and H.M. Beikman
Geologic Age and Rock Stratigraphic Unit Source: P.G. Schruben, R.E. Arndt and W.J. Bawiec, Geology

ROCK STRATIGRAPHIC UNIT GEOLOGIC AGE IDENTIFICATION

Plutonic and Intrusive RocksCategory:PaleozoicEra:
MississippianSystem:
Paleozoic mafic intrusivesSeries:
PzmiCode:    (decoded above as Era, System & Series)

at which contaminant migration may be occurring.
Geologic information can be used by the environmental professional in forming an opinion about the relative speed
GEOLOGIC INFORMATION IN GENERAL AREA OF TARGET PROPERTY

move more quickly through sandy-gravelly types of soils than silty-clayey types of soils.
characteristics data collected on nearby properties and regional soil information. In general, contaminant plumes
to rely on other sources of information, including geologic age identification, rock stratigraphic unit and soil
using site specific geologic and soil strata data. If such data are not reasonably ascertainable, it may be necessary
Groundwater flow velocity information for a particular site is best determined by a qualified environmental professional
GROUNDWATER FLOW VELOCITY INFORMATION

GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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Min:    4.50
Max:   6.50

Min:    0.60
Max:   2.00

50%), Lean Clay
limit less than
Clays (liquid
SOILS, Silts and
FINE-GRAINED

Soils.
200), Silty
passing No.
than 35 pct.
Materials (more
Silt-Claysandy clay loam50 inches 7 inches 2

Min:    4.50
Max:   6.50

Min:    0.60
Max:   2.00

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED
Clayey sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

and Sand.
Clayey Gravel
200), Silty, or
passing No.
pct. or less
materials (35
Granularsandy loam 7 inches 0 inches 1

Min:    7.40
Max:   8.40

Min:    0.60
Max:   2.00

50%), Lean Clay
limit less than
Clays (liquid
SOILS, Silts and
FINE-GRAINED

Soils.
200), Silty
passing No.
than 35 pct.
Materials (more
Silt-Clayloam 9 inches 0 inches 1

Soil Layer Information           

Boundary Classification

Permeability
Rate (in/hr)

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

 
> 0 inchesDepth to Bedrock Max:

> 0 inchesDepth to Bedrock Min:

HIGHCorrosion Potential - Uncoated Steel:

Hydric Status: Soil does not meet the requirements for a hydric soil.

1 to 3 feet.
conductivity, wet state high in profile, etc. Depth to water table is
Somewhat poorly. Soils commonly have a layer with low hydraulicSoil Drainage Class:

movement of water, or soils with moderately fine or fine textures.
Class C - Slow infiltration rates. Soils with layers impeding downwardHydrologic Group:

sandy loamSoil Surface Texture:

CHEWACLASoil Component Name:

Soil Map ID: 1

in a landscape. The following information is based on Soil Conservation Service SSURGO data.
for privately owned lands in the United States. A soil map in a soil survey is a representation of soil patterns
Survey (NCSS) and is responsible for collecting, storing, maintaining and distributing soil survey information
The U.S. Department of Agriculture’s (USDA) Soil Conservation Service (SCS) leads the National Cooperative Soil

DOMINANT SOIL COMPOSITION IN GENERAL AREA OF TARGET PROPERTY

GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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Min:    5.10
Max:   6.50

Min:    2.00
Max:   6.00

Clayey sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

and Sand.
Clayey Gravel
200), Silty, or
passing No.
pct. or less
materials (35
Granularsandy loam 7 inches 0 inches 1

Soil Layer Information           

Boundary Classification

Permeability
Rate (in/hr)

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

 
> 0 inchesDepth to Bedrock Max:

> 0 inchesDepth to Bedrock Min:

HIGHCorrosion Potential - Uncoated Steel:

Hydric Status: Soil does not meet the requirements for a hydric soil.

water table is more than 6 feet.
Well drained. Soils have intermediate water holding capacity. Depth toSoil Drainage Class:

movement of water, or soils with moderately fine or fine textures.
Class C - Slow infiltration rates. Soils with layers impeding downwardHydrologic Group:

sandy loamSoil Surface Texture:

ENONSoil Component Name:

Soil Map ID: 2

Min:    0.00
Max:   0.00

Min:    0.00
Max:   0.60Not reportedNot reported

bedrock
unweathered13 inches13 inches 3

Min:    0.00
Max:   0.00

Min:    0.00
Max:   0.00Not reportedNot reportedvariable70 inches50 inches 3

Min:    7.40
Max:   8.40

Min:    0.60
Max:   2.00

50%), Lean Clay
limit less than
Clays (liquid
SOILS, Silts and
FINE-GRAINED

Soils.
200), Silty
passing No.
than 35 pct.
Materials (more
Silt-Clayloam13 inches 9 inches 2

Soil Layer Information           

Boundary Classification

Permeability
Rate (in/hr)

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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Min:    5.10
Max:   6.50

Min:    2.00
Max:   6.00

Clayey sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

and Sand.
Clayey Gravel
200), Silty, or
passing No.
pct. or less
materials (35
Granularsandy loam 7 inches 0 inches 1

Soil Layer Information           

Boundary Classification

Permeability
Rate (in/hr)

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

 
> 0 inchesDepth to Bedrock Max:

> 0 inchesDepth to Bedrock Min:

HIGHCorrosion Potential - Uncoated Steel:

Hydric Status: Soil does not meet the requirements for a hydric soil.

water table is more than 6 feet.
Well drained. Soils have intermediate water holding capacity. Depth toSoil Drainage Class:

movement of water, or soils with moderately fine or fine textures.
Class C - Slow infiltration rates. Soils with layers impeding downwardHydrologic Group:

sandy loamSoil Surface Texture:

ENONSoil Component Name:

Soil Map ID: 3

Min:    0.00
Max:   0.00

Min:    0.00
Max:   0.00Not reportedNot reportedvariable60 inches27 inches 3

Min:    5.10
Max:   7.80

Min:    0.06
Max:   0.20

more), Fat Clay.
limit 50% or
Clays (liquid
SOILS, Silts and
FINE-GRAINED

Soils.
200), Clayey
passing No.
than 35 pct.
Materials (more
Silt-Clayclay loam27 inches 7 inches 2

Soil Layer Information           

Boundary Classification

Permeability
Rate (in/hr)

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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Min:    4.50
Max:   6.50

Min:    2.00
Max:   6.00

Clayey sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

and Sand.
Clayey Gravel
200), Silty, or
passing No.
pct. or less
materials (35
Granularloam 8 inches 0 inches 1

Soil Layer Information           

Boundary Classification

Permeability
Rate (in/hr)

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

 
> 0 inchesDepth to Bedrock Max:

> 0 inchesDepth to Bedrock Min:

HIGHCorrosion Potential - Uncoated Steel:

Hydric Status: Soil meets the requirements for a hydric soil.

conductivity, or seepage. Depth to water table is less than 1 foot.
Poorly. Soils may have a saturated zone, a layer of low hydraulicSoil Drainage Class:

water table, or are shallow to an impervious layer.
Class D - Very slow infiltration rates. Soils are clayey, have a highHydrologic Group:

loamSoil Surface Texture:

WEHADKEESoil Component Name:

Soil Map ID: 4

Min:    0.00
Max:   0.00

Min:    0.00
Max:   0.00Not reportedNot reportedvariable60 inches27 inches 3

Min:    5.10
Max:   7.80

Min:    0.06
Max:   0.20

more), Fat Clay.
limit 50% or
Clays (liquid
SOILS, Silts and
FINE-GRAINED

Soils.
200), Clayey
passing No.
than 35 pct.
Materials (more
Silt-Clayclay loam27 inches 7 inches 2

Soil Layer Information           

Boundary Classification

Permeability
Rate (in/hr)

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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Min:    4.50
Max:   6.50

Min:    0.60
Max:   2.00

50%), Lean Clay
limit less than
Clays (liquid
SOILS, Silts and
FINE-GRAINED

Soils.
200), Silty
passing No.
than 35 pct.
Materials (more
Silt-Claysandy clay loam 7 inches 0 inches 1

Soil Layer Information           

Boundary Classification

Permeability
Rate (in/hr)

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

 
> 0 inchesDepth to Bedrock Max:

> 0 inchesDepth to Bedrock Min:

HIGHCorrosion Potential - Uncoated Steel:

Hydric Status: Soil does not meet the requirements for a hydric soil.

water table is more than 6 feet.
Well drained. Soils have intermediate water holding capacity. Depth toSoil Drainage Class:

textures.
moderately well and well drained soils with moderately coarse
Class B - Moderate infiltration rates. Deep and moderately deep,Hydrologic Group:

sandy clay loamSoil Surface Texture:

CECILSoil Component Name:

Soil Map ID: 5

Min:    0.00
Max:   0.00

Min:    0.00
Max:   0.00Not reportedNot reportedvariable72 inches43 inches 3

Min:    4.50
Max:   6.50

Min:    0.60
Max:   2.00

50%), Lean Clay
limit less than
Clays (liquid
SOILS, Silts and
FINE-GRAINED

Soils.
200), Silty
passing No.
than 35 pct.
Materials (more
Silt-Claysilty clay loam43 inches 8 inches 2

Soil Layer Information           

Boundary Classification

Permeability
Rate (in/hr)

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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Min:    5.10
Max:   7.30

Min:    2.00
Max:   6.00

50%), silt.
limit less than
Clays (liquid
SOILS, Silts and
FINE-GRAINED
50%), Lean Clay.
limit less than
Clays (liquid
SOILS, Silts and
FINE-GRAINED

Soils.
200), Silty
passing No.
than 35 pct.
Materials (more
Silt-Clayloam 7 inches 0 inches 1

Soil Layer Information           

Boundary Classification

Permeability
Rate (in/hr)

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

 
> 40 inchesDepth to Bedrock Max:

> 20 inchesDepth to Bedrock Min:

MODERATECorrosion Potential - Uncoated Steel:

Hydric Status: Soil does not meet the requirements for a hydric soil.

water table is more than 6 feet.
Well drained. Soils have intermediate water holding capacity. Depth toSoil Drainage Class:

textures.
moderately well and well drained soils with moderately coarse
Class B - Moderate infiltration rates. Deep and moderately deep,Hydrologic Group:

loamSoil Surface Texture:

POINDEXTERSoil Component Name:

Soil Map ID: 6

Min:    0.00
Max:   0.00

Min:    0.00
Max:   0.00Not reportedNot reportedvariable72 inches48 inches 3

Min:    4.50
Max:   5.50

Min:    0.60
Max:   2.00

more), Fat Clay.
limit 50% or
Clays (liquid
SOILS, Silts and
FINE-GRAINED

Soils.
200), Silty
passing No.
than 35 pct.
Materials (more
Silt-Clayclay48 inches 7 inches 2

Soil Layer Information           

Boundary Classification

Permeability
Rate (in/hr)

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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> 0 inchesDepth to Bedrock Max:

> 0 inchesDepth to Bedrock Min:

HIGHCorrosion Potential - Uncoated Steel:

Hydric Status: Soil does not meet the requirements for a hydric soil.

water table is more than 6 feet.
Well drained. Soils have intermediate water holding capacity. Depth toSoil Drainage Class:

textures.
moderately well and well drained soils with moderately coarse
Class B - Moderate infiltration rates. Deep and moderately deep,Hydrologic Group:

sandy clay loamSoil Surface Texture:

CECILSoil Component Name:

Soil Map ID: 7

Min:    0.00
Max:   0.00

Min:    0.00
Max:   0.06Not reportedNot reported

bedrock
weathered52 inches48 inches 4

Min:    5.10
Max:   7.30

Min:    0.60
Max:   6.00

50%), silt.
limit less than
Clays (liquid
SOILS, Silts and
FINE-GRAINED
50%), Lean Clay.
limit less than
Clays (liquid
SOILS, Silts and
FINE-GRAINED

and Sand.
Clayey Gravel
200), Silty, or
passing No.
pct. or less
materials (35
Granularsilty clay loam48 inches22 inches 3

Min:    5.10
Max:   7.30

Min:    0.60
Max:   2.00

50%), Lean Clay
limit less than
Clays (liquid
SOILS, Silts and
FINE-GRAINED

Soils.
200), Clayey
passing No.
than 35 pct.
Materials (more
Silt-Clayclay loam22 inches 7 inches 2

Soil Layer Information           

Boundary Classification

Permeability
Rate (in/hr)

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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1/2 - 1 Mile SSWNC0113451   5

FEDERAL FRDS PUBLIC WATER SUPPLY SYSTEM INFORMATION

LOCATION
FROM TPWELL IDMAP ID

1/2 - 1 Mile EastUSGS2260102   2
1/4 - 1/2 Mile SSWUSGS2260091   1

FEDERAL USGS WELL INFORMATION

LOCATION
FROM TPWELL IDMAP ID

1.000State Database
Nearest PWS within 1 mileFederal FRDS PWS
1.000Federal USGS

WELL SEARCH DISTANCE INFORMATION

SEARCH DISTANCE (miles)DATABASE

opinion about the impact of contaminant migration on nearby drinking water wells.
professional in assessing sources that may impact ground water flow direction, and in forming an
EDR Local/Regional Water Agency records provide water well information to assist the environmental

LOCAL / REGIONAL WATER AGENCY RECORDS

Min:    0.00
Max:   0.00

Min:    0.00
Max:   0.00Not reportedNot reportedvariable72 inches48 inches 3

Min:    4.50
Max:   5.50

Min:    0.60
Max:   2.00

more), Fat Clay.
limit 50% or
Clays (liquid
SOILS, Silts and
FINE-GRAINED

Soils.
200), Silty
passing No.
than 35 pct.
Materials (more
Silt-Clayclay48 inches 7 inches 2

Min:    4.50
Max:   6.50

Min:    0.60
Max:   2.00

50%), Lean Clay
limit less than
Clays (liquid
SOILS, Silts and
FINE-GRAINED

Soils.
200), Silty
passing No.
than 35 pct.
Materials (more
Silt-Claysandy clay loam 7 inches 0 inches 1

Soil Layer Information           

Boundary Classification

Permeability
Rate (in/hr)

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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CODDLE CREEK RESERVOIR   NC10002511
_________   ___
Name   ID

 NORTH CAROLINA SIGNIFICANT NATURAL HERITAGE AREAS DATABASE:

Plants   NC50008148
Invertebrate   NC50004811
_________   ___
Class   ID

 NORTH CAROLINA NATURAL HERITAGE ELEMENT OCCURRENCES

OTHER STATE DATABASE INFORMATION

1/2 - 1 Mile SENC10001107   4
1/2 - 1 Mile SSWNC10001038   3

STATE DATABASE WELL INFORMATION

LOCATION
FROM TPWELL IDMAP ID

Note: PWS System location is not always the same as well location.

FEDERAL FRDS PUBLIC WATER SUPPLY SYSTEM INFORMATION

LOCATION
FROM TPWELL IDMAP ID

GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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Not ReportedMap scale:Not ReportedLocation map:
Not ReportedLand net:USCountry:
025County:37State:
37District:NAD83Dec latlong datum:
NAD27Latlong datum:SCoor accr:
MCoor meth:-80.72923707Dec lon:
35.42847271Dec lat:0804346Longitude:

352542Latitude:
CB-53Site name:

352542080434601Site no:USGSAgency cd:

2
East
1/2 - 1 Mile
Higher

USGS2260102FED USGS

Ground-water levels, Number of Measurements: 0

Not ReportedGround water data count:
Not ReportedGround water data end date:Ground water data begin date: Not Reported
Not ReportedWater quality data count:Not ReportedWater quality data end date:
Not ReportedWater quality data begin date:Not ReportedPeak flow data count:
Not ReportedPeak flow data end date:Not ReportedPeak flow data begin date:
Not ReportedDaily flow data count:Not ReportedDaily flow data end date:
Not ReportedDaily flow data begin date:Not ReportedReal time data flag:

453709900Project number:
reporting agency (generally USGS)Source of depth data:

Not ReportedHole depth:125.0Well depth:
INTERMEDIATE METAIGNEOUS ROCKAquifer:
Not ReportedAquifer Type:
Single well, other than collector or Ranney typeType of ground water site:
YLocal standard time flag:

ESTMean greenwich time offset:Not ReportedDate inventoried:
Not ReportedDate construction:Ground-water other than SpringSite type:

HilltopTopographic:
Not ReportedHydrologic:
Not ReportedAltitude datum:
Not ReportedAltitude accuracy:
Not ReportedAltitude method:
Not ReportedAltitude:

Not ReportedMap scale:Not ReportedLocation map:
Not ReportedLand net:USCountry:
025County:37State:
37District:NAD83Dec latlong datum:
NAD27Latlong datum:SCoor accr:
MCoor meth:-80.74173733Dec lon:
35.42041724Dec lat:0804431Longitude:

352513Latitude:
CB-54Site name:

352513080443101Site no:USGSAgency cd:

1
SSW
1/4 - 1/2 Mile
Higher

USGS2260091FED USGS

Map ID
Direction
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-80.7310844444444Long dec:
35.4198452777778Lat dec:

CORRIHER WATER SERVICE INCOwner:DrilledWelltype:
30Depthft:PermanentAvailabili:
804351.904Longitude:352511.443Latitude:
WELL #3Sourcename:GroundWatertype:
S03Sourcecode:CabarrusCounty:
CONCORDLocationci:CommunityPwstype:
POPLAR TRAILS WATER SYSTEMSystemname:0113191Pwsid:

35.419845Y coord:
-80.731084X coord:

4
SE
1/2 - 1 Mile
Higher

NC10001107NC WELLS

-80.7451805555555Long dec:
35.4187575Lat dec:

CANNON’S-X-ROADS SEROwner:DrilledWelltype:
Not ReportedDepthft:PermanentAvailabili:
804442.650Longitude:352507.527Latitude:
WELL #1Sourcename:GroundWatertype:
W01Sourcecode:CabarrusCounty:
CONCORDLocationci:TransientNonCommunityPwstype:
CANNON’S-X-ROADS SERSystemname:0113451Pwsid:

35.418758Y coord:
-80.745181X coord:

3
SSW
1/2 - 1 Mile
Higher

NC10001038NC WELLS

1952      45

Date
Feet below
Surface

Feet to
Sealevel

-------------------------------------------------

Ground-water levels, Number of Measurements: 1

1Ground water data count:
1952-00-00Ground water data end date:Ground water data begin date: 1952-00-00
0Water quality data count:0000-00-00Water quality data end date:
0000-00-00Water quality data begin date:0Peak flow data count:
0000-00-00Peak flow data end date:0000-00-00Peak flow data begin date:
0Daily flow data count:0000-00-00Daily flow data end date:
0000-00-00Daily flow data begin date:0Real time data flag:

453709900Project number:
reporting agency (generally USGS)Source of depth data:

Not ReportedHole depth:110.0Well depth:
INTERMEDIATE METAIGNEOUS ROCKAquifer:
Not ReportedAquifer Type:
Single well, other than collector or Ranney typeType of ground water site:
YLocal standard time flag:

ESTMean greenwich time offset:Not ReportedDate inventoried:
Not ReportedDate construction:Ground-water other than SpringSite type:

Not ReportedTopographic:
Not ReportedHydrologic:
Not ReportedAltitude datum:
Not ReportedAltitude accuracy:
Not ReportedAltitude method:
Not ReportedAltitude:
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State Formal NOV IssuedEnf. Action:2/4/2005 0:00:00Enforcement Date:
505Violation ID:
10/1/2004 0:00:00 - 12/31/2004 0:00:00Compliance Period:
COLIFORM (TCR)Contaminant:
Monitoring, Routine Major (TCR)Violation Type:
CANNON‘S XROADS SERSystem Name:

State Public Notif RequestedEnf. Action:2/21/2001 0:00:00Enforcement Date:
401Violation ID:
10/1/2000 0:00:00 - 12/31/2000 0:00:00Compliance Period:
COLIFORM (TCR)Contaminant:
Monitoring, Routine Major (TCR)Violation Type:
CANNON‘S XROADS SERSystem Name:

State Formal NOV IssuedEnf. Action:2/21/2001 0:00:00Enforcement Date:
401Violation ID:
10/1/2000 0:00:00 - 12/31/2000 0:00:00Compliance Period:
COLIFORM (TCR)Contaminant:
Monitoring, Routine Major (TCR)Violation Type:
CANNON‘S XROADS SERSystem Name:

State Compliance AchievedEnf. Action:7/31/2001 0:00:00Enforcement Date:
401Violation ID:
10/1/2000 0:00:00 - 12/31/2000 0:00:00Compliance Period:
COLIFORM (TCR)Contaminant:
Monitoring, Routine Major (TCR)Violation Type:
CANNON‘S XROADS SERSystem Name:

ENFORCEMENT INFORMATION:

Violations information not reported.

00000035Population:UntreatedTreatment Class:
CONCORDCity Served:

080 44 45Facility Longitude:35 25 00Facility Latitude:
080 34 46Facility Longitude:35 24 30Facility Latitude:

CONCORD,  NC 28025
POPLAR TENT RD
CANNON’S-X-ROADS SER
System Owner/Responsible PartyAddressee / Facility: 

CONCORD,  NC 28025
POPLAR TENT RD
CANNON’S-X-ROADS SER
System Owner/Responsible PartyAddressee / Facility: 

CONCORD,  NC 28025
CANNON’S-X-ROADS SERPWS Name:

Not ReportedDate Deactivated:7706Date Initiated:
ActivePWS Status:NC0113451PWS ID:

5
SSW
1/2 - 1 Mile
Higher

NC0113451FRDS PWS

Map ID
Direction
Distance
Elevation EDR ID NumberDatabase
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State Public Notif RequestedEnf. Action:1999-08-12Enforcement Date:
9909786Violation ID:
1999-04-01 - 1999-06-30Compliance Period:
COLIFORM (TCR)Contaminant:
Monitoring, Routine Major (TCR)Violation Type:
CANNON’S-X-ROADS SERSystem Name:

State Formal NOV IssuedEnf. Action:1999-08-12Enforcement Date:
9909786Violation ID:
1999-04-01 - 1999-06-30Compliance Period:
COLIFORM (TCR)Contaminant:
Monitoring, Routine Major (TCR)Violation Type:
CANNON’S-X-ROADS SERSystem Name:

State Public Notif RequestedEnf. Action:2/4/2005 0:00:00Enforcement Date:
505Violation ID:
10/1/2004 0:00:00 - 12/31/2004 0:00:00Compliance Period:
COLIFORM (TCR)Contaminant:
Monitoring, Routine Major (TCR)Violation Type:
CANNON‘S XROADS SERSystem Name:

ENFORCEMENT INFORMATION:
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1285.6Acres per Polygon:
Not ReportedQuality:
CODDLE CREEK RESERVOIRSite Name:

NC10002511NC_SNHA

Historic, no evidence of destructionOccurrence Status:
PlantsClassification by Type:
61757GIS ID:

NC50008148NC_NHEO

ExtantOccurrence Status:
InvertebrateClassification by Type:
191824GIS ID:

NC50004811NC_NHEO

Direction
Distance EDR ID NumberDatabase
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0%33%67%1.900 pCi/LBasement
Not ReportedNot ReportedNot ReportedNot ReportedLiving Area - 2nd Floor
0%0%100%0.809 pCi/LLiving Area - 1st Floor

% >20 pCi/L% 4-20 pCi/L% <4 pCi/LAverage ActivityArea

Number of sites tested: 11

Federal Area Radon Information for CABARRUS COUNTY, NC

             : Zone 3 indoor average level < 2 pCi/L.
             : Zone 2 indoor average level >= 2 pCi/L and <= 4 pCi/L.
     Note: Zone 1 indoor average level > 4 pCi/L.

Federal EPA Radon Zone for CABARRUS County:  3 

0.00-10.502.0572CABARRUS
Non-Statistical-0.30-4.201.0513StatisticalCABARRUS

_____________________________________________________
Result TypeRange pCi/LAvg pCi/LTotal SitesResult TypeCounty

Radon Test Results                                                                                 

State Database: NC Radon                                                                           

AREA RADON INFORMATION

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS
RADON

®



TOPOGRAPHIC INFORMATION

USGS 7.5’ Digital Elevation Model (DEM)
Source: United States Geologic Survey
EDR acquired the USGS 7.5’ Digital Elevation Model in 2002 and updated it in 2006. The 7.5 minute DEM corresponds
to the USGS 1:24,000- and 1:25,000-scale topographic quadrangle maps. The DEM provides elevation data
with consistent elevation units and projection.

Scanned Digital USGS 7.5’ Topographic Map (DRG)
Source: United States Geologic Survey
A digital raster graphic (DRG) is a scanned image of a U.S. Geological Survey topographic map. The map images
are made by scanning published paper maps on high-resolution scanners. The raster image
is georeferenced and fit to the Universal Transverse Mercator (UTM) projection.

HYDROLOGIC INFORMATION

Flood Zone Data: This data, available in select counties across the country, was obtained by EDR in 1999 from the Federal
Emergency Management Agency (FEMA).  Data depicts 100-year and 500-year flood zones as defined by FEMA.

NWI: National Wetlands Inventory.  This data, available in select counties across the country, was obtained by EDR
in 2002 and 2005 from the U.S. Fish and Wildlife Service.

State Wetlands Data: Wetlands Inventory
Source: Department of Environment & Natural Resources
Telephone: 919-733-2090

HYDROGEOLOGIC INFORMATION

AQUIFLOW       Information SystemR

Source:  EDR proprietary database of groundwater flow information
EDR has developed the AQUIFLOW Information System (AIS) to provide data on the general direction of groundwater

flow at specific points. EDR has reviewed reports submitted to regulatory authorities at select sites and has
extracted the date of the report, hydrogeologically determined groundwater flow direction and depth to water table
information.

GEOLOGIC INFORMATION

Geologic Age and Rock Stratigraphic Unit
Source: P.G. Schruben, R.E. Arndt and W.J. Bawiec, Geology of the Conterminous U.S. at 1:2,500,000 Scale - A digital
representation of the 1974 P.B. King and H.M. Beikman Map, USGS Digital Data Series DDS - 11 (1994).

STATSGO: State Soil Geographic Database
Source:  Department of Agriculture, Natural Resources Conservation Services
The U.S. Department of Agriculture’s (USDA) Natural Resources Conservation Service (NRCS) leads the national
Conservation Soil Survey (NCSS) and is responsible for collecting, storing, maintaining and distributing soil
survey information for privately owned lands in the United States. A soil map in a soil survey is a representation
of soil patterns in a landscape. Soil maps for STATSGO are compiled by generalizing more detailed (SSURGO)
soil survey maps.

SSURGO: Soil Survey Geographic Database
Source:  Department of Agriculture, Natural Resources Conservation Services (NRCS)
Telephone:  800-672-5559
SSURGO is the most detailed level of mapping done by the Natural Resources Conservation Services, mapping
scales generally range from 1:12,000 to 1:63,360. Field mapping methods using national standards are used to
construct the soil maps in the Soil Survey Geographic (SSURGO) database. SSURGO digitizing duplicates the
original soil survey maps. This level of mapping is designed for use by landowners, townships and county
natural resource planning and management.
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LOCAL / REGIONAL WATER AGENCY RECORDS

FEDERAL WATER WELLS

PWS: Public Water Systems
Source:  EPA/Office of Drinking Water
Telephone:  202-564-3750
Public Water System data from the Federal Reporting Data System.  A PWS is any water system which provides water to at

least 25 people for at least 60 days annually.  PWSs provide water from wells, rivers and other sources.

PWS ENF: Public Water Systems Violation and Enforcement Data
Source:  EPA/Office of Drinking Water
Telephone:  202-564-3750
Violation and Enforcement data for Public Water Systems from the Safe Drinking Water Information System (SDWIS) after

August 1995.  Prior to August 1995, the data came from the Federal Reporting Data System (FRDS).

USGS Water Wells: USGS National Water Inventory System (NWIS)
This database contains descriptive information on sites where the USGS collects or has collected data on surface
water and/or groundwater. The groundwater data includes information on wells, springs, and other sources of groundwater.

STATE RECORDS

North Carolina Public Water Supply Wells
Source:  Department of Environmental Health
Telephone:  919-715-3243

OTHER STATE DATABASE INFORMATION

NC Natural Areas: Significant Natural Heritage Areas
Source:  Center for Geographic Information and Analysis
Telephone:  919-733-2090
A polygon converage identifying sites (terrestrial or aquatic that have particular biodiversity significance.

A site’s significance may be due to the presenceof rare species, rare or hight quality natural communities, or
other important ecological features.

NC Game Lands:  Wildlife Resources Commission Game Lands
Source:  Center for Geographic Information and Analysis
Telephone:  919-733-2090
All publicly owned game lands managed by the North Carolina Wildlife Resources Commission and as listed in Hunting

and Fishing Maps.

NC Natural Heritage Sites: Natural Heritage Element Occurrence Sites
Source:  Center for Geographic Information and Analysis
Telephone:  919-733-2090
A point coverage identifying locations of rare and endangered species, occurrences of exemplary or unique natural

ecosystems (terrestrial or aquatic), and special animal habitats (e.g., colonial waterbird nesting sites).

RADON

State Database: NC Radon
Source: Department of Environment & Natural Resources
Telephone: 919-733-4984
Radon Statistical and Non Statiscal Data

Area Radon Information
Source: USGS
Telephone:  703-356-4020
The National Radon Database has been developed by the U.S. Environmental Protection Agency
(USEPA) and is a compilation of the EPA/State Residential Radon Survey and the National Residential Radon Survey.
The study covers the years 1986 - 1992. Where necessary data has been supplemented by information collected at
private sources such as universities and research institutions.
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EPA Radon Zones
Source:  EPA
Telephone:  703-356-4020
Sections 307 & 309 of IRAA directed EPA to list and identify areas of U.S. with the potential for elevated indoor
radon levels.

OTHER

Airport Landing Facilities: Private and public use landing facilities
Source:  Federal Aviation Administration, 800-457-6656

Epicenters: World earthquake epicenters, Richter 5 or greater
Source:  Department of Commerce, National Oceanic and Atmospheric Administration

STREET AND ADDRESS INFORMATION

© 2008 Tele Atlas North America, Inc. All rights reserved.  This material is proprietary and the subject of copyright protection
and other intellectual property rights owned by or licensed to Tele Atlas North America, Inc.  The use of this material is subject
to the terms of a license agreement.  You will be held liable for any unauthorized copying or disclosure of this material.

TC2168239.2s     Page A-23

PHYSICAL SETTING SOURCE RECORDS SEARCHED



Contract No. 070708001 
UT to Rocky River Stream Restoration Site, Cabarrus County, North Carolina 

RESTORATION PLAN  
 

 

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX 14 
ERTR  

 



 



 

ERTR 
 

UT TO ROCKY RIVER STREAM RESTORATION SITE 
 
Cabarrus County, North Carolina 
Contract No. 070708001 

 
 
 

 
 
 
 

 
Prepared for: 

 
 
 
 

NCDENR-Ecosystem Enhancement Program 
2728 Capital Boulevard, Suite 1H 103 

Raleigh, North Carolina 27604 
 
September 9, 2008 



Contract No. 070708001 
UT to Rocky River Stream Restoration Site, Cabarrus County, North Carolina 

ERTR  
 

 
 

Page i 

Prepared by: 
 
 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

Ko & Associates, P.C. 
5121 Kingdom Way, Suite 100 
Raleigh, North Carolina 27607 

 
919.851.6066 

919.851.6846 (fax) 
 
 
 
 
 

_____________________________ 
 

R. Kevin Williams, PE, PLS, CPESC, CPSWQ 
Project Engineer/Manager 

 
 
 



Contract No. 070708001 
UT to Rocky River Stream Restoration Site, Cabarrus County, North Carolina 

ERTR  
 

 
 

Page ii 

TABLE OF CONTENTS 
 

1.0 INTRODUCTION............................................................................................................ 1 

1.1 RESTORATION PROJECT DESCRIPTION ......................................................................... 1 
1.2 RESTORATION PROJECT GOALS AND OBJECTIVES........................................................ 1 
1.3 QUALIFICATIONS OF INVESTIGATORS........................................................................... 2 

2.0 PROJECT SITE LOCATION .......................................................................................... 3 

2.1 DIRECTIONS TO PROJECT SITE...................................................................................... 3 
2.2 USGS HYDROLOGIC UNIT CODE AND NCDWQ RIVER BASIN DESIGNATION............. 3 
2.3 STUDY AREA ............................................................................................................... 3 

3.0 WATERS OF THE UNITED STATES ........................................................................... 3 

3.1 SITE EVALUATION METHODOLOGY ............................................................................. 3 
3.2 JURISDICTIONAL STREAMS........................................................................................... 4 
3.3 JURISDICTIONAL WETLANDS........................................................................................ 4 

4.0 ENVIRONMENTAL SCREENING AND DOCUMENTATION .................................. 4 

4.1 FEDERALLY PROTECTED SPECIES ................................................................................ 4 
4.1.1 Site Evaluation Methodology ............................................................................. 4 
4.1.2 Threatened and Endangered Species .................................................................. 5 
4.1.3 Federal Designated Critical Habitat.................................................................... 7 
4.1.4 USFWS Concurrence.......................................................................................... 7 

4.2 CULTURAL RESOURCES ............................................................................................... 7 
4.2.1 Site Evaluation Methodology ............................................................................. 7 
4.2.2 NCSHPO Concurrence ....................................................................................... 7 

 
 

List of Tables 
 

Table 1.  Federally Protected Species for Cabarrus County ........................................................... 5 
 
 



Contract No. 070708001 
UT to Rocky River Stream Restoration Site, Cabarrus County, North Carolina 

ERTR  
 

 
 

Appendices 

1.0 INTRODUCTION 
The North Carolina Ecosystem Enhancement Program (EEP) is currently developing stream 
restoration plans for the UT to Rocky River Restoration Project (Project) located in northwest 
Cabarrus County approximately 6 miles southwest of the town of Kannapolis.  The center of the 
site has a latitude and longitude of 035º 25’ 32” N and 080º 44’ 26’’ W.  The Site is situated in 
the northeast quadrant of the intersection of Harris Road and the Rocky River between Harris 
Middle School and Odell Elementary School, approximately 1.5 miles from Highway 73.  The 
Project is located in United States Geological Survey (USGS) Hydrologic Unit (HU) and 
Targeted Local Watershed 03040105010010 (North Carolina Division of Water Quality 
[NCDWQ] Subbasin 03-07-11) of the Yadkin-Pee Dee River Basin and will service the USGS 8-
digit Cataloging Unit (CU) 03040105 (USGS 1974, NCEEP 2007).   
 

1.1 Restoration Project Description 
An 18.6-acre conservation easement will be placed on the Site to incorporate all project 
activities.  The Site contains 6.5 acres of jurisdictional wetlands, an unnamed tributary (UT) to 
the Rocky River, associated floodplain, and upland slopes.  The purpose of this project is to 
restore a stable pattern, dimension, and profile to the UT; revegetate Site stream banks, 
floodplains, wetlands, and upland slopes, and remove invasive vegetative species within the 
Site’s boundaries. 
 
The watershed is experiencing substantial growth in residential development.  Site land uses 
consists primarily of early successional scrub/shrub vegetation, underground utilities, and 
stormwater basins with an abundance of recent beaver activity.  Vegetation removal within the 
Project and recent adjacent development have resulted in degraded water quality and unstable 
channel characteristics (stream entrenchment, erosion, and bank collapse in some reaches with 
aggradation in other reaches).  Project photographs can be found in Appendix 3. 

 
Project restoration efforts will result in the following: 

• Restore 2,754 linear feet of the UT to Rocky River. 
• Enhance approximately 6.5 acres of riverine wetlands. 
• Impact approximately 1.05 acres of existing wetlands during construction activities. 
• Plant approximately 15.9 acres of floodplain, stream bank, upland slopes, and riverine 

wetlands and supplement approximately 1.2 acres of existing forested floodplain, stream 
bank, upland slopes, and riverine wetlands with native vegetative species. 

1.2 Restoration Project Goals and Objectives 
The primary goals of this project focus on improving water quality, enhancing aquatic and 
terrestrial habitat within the UT to Rocky River watershed, establish wildlife corridors within the 
Site, enhance riparian wetlands adjacent to the UT to Rocky River, and provide an educational 
opportunity for students at grade schools adjacent to the Site.   
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These goals will be accomplished through the following objectives: 
 

• Improve water quality and stabilize the UT to Rocky River by restoring a more natural 
pattern, profile, and dimension that will transport its sediment and flow without 
aggrading (as seen in areas effected by beavers and erosion control devices), or degrading 
(as seen in gully reaches on-site) 

• Improve water quality by establishing a natural vegetative buffer adjacent to the UT to 
Rocky River that will filter runoff from adjacent development. 

• Improve aquatic habitat by enhancing stream bed variability, providing shading/cover 
areas within the stream channel, and introducing woody debris in the form of rootwads, 
log vanes, and log sills. 

• Enhance terrestrial habitat by removing existing invasive vegetative species and planting 
the buffer (floodplain) with native trees, shrubs, herbs and grasses.   

• Create a wildlife corridor through the Site that will connect habitat areas along the Rocky 
River with habitat areas at the upstream end of the Site.  The corridors will provide 
connectivity to a diversity of habitats including mature forest, early successional forest, 
stream-side forest, riparian wetlands, and uplands. 

• Enhance wetlands by removing existing invasive species and planting native vegetative 
species. 

• Provide an educational benefit to children who can utilize the pedestrian footpath 
crossing the floodplain, and can view the stream channel from adjacent terraces where 
schools are located. 

1.3 Qualifications of Investigators 
Grant was the primary investigator.  Grant graduated from Colorado State University in 1993 
with a degree in Range Ecosystem Management.  Grant has 11 years of experience and 
specializes in natural systems documentation, permitting and stream/wetland restoration.  He has 
managed over 30 mitigation feasibility studies; 10 detailed mitigation plans and implemented 
over 13,300 linear feet of stream restoration and 160 acres of wetland restoration.  Grant is 
experienced in site identification, feasibility assessment, and detailed restoration planning.  Grant 
has been responsible for implementation of wetland/stream construction and monitoring the site 
after construction.  He is familiar with CADD, Corel Draw, ArcView, GIS and Trimble and is 
proficient with various types of survey equipment.  He is an expert in performing jurisdictional 
delineations, protected species and wildlife surveys.  Grant is also a licensed soil scientist in 
North Carolina with extensive soil mapping experience. 
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2.0 PROJECT SITE LOCATION   

2.1 Directions to Project Site 
Directions to the Site are as follows: 

• Take Interstate 85 to Exit 55 (NC 73 West) 
• Travel west on NC 73 for approximately 3.9 miles 
• Take a left on Odell School Road and travel for 0.5 miles. 
• Take a right onto Harris Road and travel approximately 0.8 mile following signs to Harris 

Middle School 
• Turn right onto Moss Farm Street.  The UT to Rocky River flows southwest under Moss 

Farm Street in approximately 0.18 miles 
 

2.2 USGS Hydrologic Unit Code and NCDWQ River Basin Designation 
The Site is located in Cabarrus County, North Carolina within United States Geological Survey 
(USGS) Hydrologic Unit (HU) and Targeted Local Watershed 03040105010010 (North 
Carolina Division of Water Quality [NCDWQ] Subbasin 03-07-11) of the Yadkin-Pee Dee River 
Basin and will service the USGS 8-digit Cataloging Unit (CU) 03040105 (USGS 1974, NCEEP 
2007).   
 
The UT to Rocky River within the Site appears as an intermittent stream on the USGS 7.5-
minute topographic quadrangle (Kannapolis, North Carolina); however, field observations 
indicate that the stream is perennial.  In addition, a NCDWQ stream data form was completed for 
the UT to Rocky River, which confirms a perennial flow regime (NCDWQ form score of 41 - 
see Appendix 5). 

2.3 Study Area 
The Site is located in northwest Cabarrus County approximately 6 miles southwest of the town 
of Kannapolis (Figure 1, Appendix 1).  The center of the Site has a latitude and longitude of 035º 
25’ 32” N and 080º 44’ 26’’ W.  The Site is situated in the northeast quadrant of the intersection 
of Harris Road and the Rocky River between Harris Middle School and Odell Elementary 
School, approximately 1.5 miles from Highway 73. 

3.0 WATERS OF THE UNITED STATES 

3.1 Site Evaluation Methodology   
Stream geometry and substrate data have been evaluated to classify existing stream conditions, 
utilizing fluvial geomorphic principles (Rosgen 1996).  In addition, bankfull discharge analysis, 
sediment transport analysis, HEC-RAS analysis, and reference measurements were conducted to 
evaluate existing, reference, and proposed conditions.   
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3.2 Jurisdictional Streams   
One jurisdictional stream, the UT to Rocky River is found on-site.  A NCDWQ stream data form 
was completed for the UT to Rocky River, which confirms a perennial flow regime (NCDWQ 
form score of 41 - see Appendix 5). 

 
Existing stream photographs can be found in Appendix 3. 

 
Hydrological features within the Site are depicted on Figure 4. 

3.3 Jurisdictional Wetlands   
Jurisdictional wetland limits are defined using criteria set forth in the Corps of Engineers 
Wetlands Delineation Manual (Environmental Laboratory 1987).  As stipulated in this manual, 
the presence of three clearly defined parameters (hydrophytic vegetation, hydric soils, and 
evidence of wetland hydrology) are required for a wetland jurisdictional determination.   
 
Jurisdictional wetland limits were delineated in March 2008, revealing approximately 6.5 acres 
of jurisdictional wetlands.  A meeting with the USACE has been set to gain approval of 
jurisdictional limits, however the date is past the submittal date of this document.  Jurisdictional 
wetlands have been timbered in the past and are characterized by a disturbed scrub/shrub 
community containing black berry (Rubus argutus), soft rush (Juncus effuses), red maple (Acer 
rubrum), sweetgum (Liquidambar styraciflua), rose (Rosa sp.), dog fennel (Eupatorium 
capillifolium), elm (Ulmus sp.), and broomsedge (Andropogon sp.) with black willow (Salix 
nigra) and tag alder (Alnus serrulata) adjacent to the Project streams, and cattail (Typha sp.) and 
crimsoneyed rosemallow (Hibiscus moscheutos) in ponded areas.  Beaver activity is abundant 
within the Project and appears to have commenced recently as indicated by a lack of mature tree 
death. 
 
Historically, onsite wetlands may have supported communities similar to a Piedmont Alluvial 
Forest (Schafale and Weakley 1990).  Piedmont Alluvial Forest communities typically occur on 
alluvial floodplains of smaller watersheds that are intermittently or seasonally flooded.   

4.0 ENVIRONMENTAL SCREENING AND DOCUMENTATION 

4.1 Federally Protected Species 

4.1.1 Site Evaluation Methodology 
Species with a Federal classification of Endangered or Threatened are protected under the 
Endangered Species Act (ESA) of 1973, as amended (16 U.S.C. 1531 et seq.).  The term 
“Endangered species” is defined as “any species which is in danger of extinction throughout all 
or a significant portion of its range,” and the term “Threatened species” is defined as “any 
species which is likely to become an Endangered species within the foreseeable future 
throughout all or a significant portion of its range” (16 U.S.C. 1532).  
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Based on the most recently updated county-by-county database of federally listed species in 
North Carolina as posted by the USFWS at http://nc-es.fws.gov/es/countyfr.html, two federally 
protected species are listed for Cabarrus County.  The following table lists the federally protected 
species and indicates if potential habitat exists within the Site for each.  A species description 
and biological conclusion for each follow. 

 

Table 1.  Federally Protected Species for Cabarrus County  
Project ID No. 070708001 (UT to the Rocky River Restoration Project) 

Common Name Scientific Name Status* 
Habitat 

Present Within 
Site 

Biological 
Conclusion 

Invertebrates 
Carolina heelsplitter Lasmigona decorata Endangered No No Effect 
Vascular Plants 
Schweinitz’s sunflower Helianthus schweinitzii Endangered Yes Unresolved 
*Endangered = a taxon “in danger of extinction throughout all or a significant portion of its range” 

4.1.2 Threatened and Endangered Species 
Federally protected species descriptions and biological conclusions are as follows. 

 
Lasmigona decorata  (Carolina heelsplitter)  Endangered 
Animal Family: Unionidae 
Date Listed: June 13, 1993 
 
The Carolina heelsplitter was once fairly widely distributed in the Catawba and Pee Dee river 
basins in North Carolina and Pee Dee and Savannah river basins in South Carolina.  There are 
only six known remaining populations of this species; two in North Carolina and four in South 
Carolina.  The listing status for this species in Cabarrus County is “historic” and has not been 
seen in the County since the mid 1800’s. 
 
This mussel is usually found in a variety of substrates usually near stable, well-shaded stream 
banks.  The stability of the stream banks appears to be very important to this species and no fish 
host has been identified. 
 
The Carolina heelsplitter is a medium-sized mussel that has an ovate, trapezoid-shaped shell.  
The shell is yellowish, greenish brown to dark brown.  Younger specimens have greenish brown 
or black rays.  The nacre is pearly white to bluish-white, grading to orange in the area of the 
umbo.  The lateral teeth are well developed but thin and rather delicate.   
 

Biological Conclusion:               NO EFFECT 
Potential habitat for the Carolina heelsplitter does not occur within the Site due to the 
disturbed nature of Site streams and the lack of stream shading.  In addition, the listing 
for Carolina hellsplitter is a “historic” record and this species has not been documented 
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in Cabarrus County since the mid 1800’s.  No known occurrences are documented by the 
North Carolina Natural Heritage Program (NCNHP) within or near the Site. 
 

Helianthus schweinitzii  (Schweinitz's sunflower)  Endangered 
Plant Family: Asteraceae 
Federally Listed: June 6, 1991 
 
This sunflower is found in the piedmont of North and South Carolina with 13 known populations 
occurring in North Carolina.  
 
Schweinitz's sunflower is a rhizomatous perennial herb with one to several fuzzy purple stems.  
It grows to 3-6 feet in height from a cluster of carrot-like tubrous roots.  Leaves are lance-
shaped, usually opposite, approximately 2-7 inches in length, and 0.4-0.8 inches in width.  The 
leaves are rough and resin-dotted on the surface with a felt-like feel on the underside.  Flowers 
are yellow composites and fruits are small and dark brown.  Flowering and fruiting occur from 
mid-September to frost.  Based on its similar morphology to H. laevigatus and H. microcephalus 
it is difficult to positively identify this species prior to flowering. 
 
Schweinitz's sunflower grows best in full sunlight or partial shade in clearings and along the 
edges of upland woods, thickets, and pastures.  It is also found along roadsides, powerline 
clearings, old pastures, and woodland openings.  Common soils that this species is found in 
include moist to dryish clays, clay-loams, or sandy clay-loams, often with high gravel content.  
Natural fires and large herbivores are considered to be historically important in maintaining open 
habitat for these sunflowers.  Today, disturbances such as mowing, controlled burning, and 
logging help maintain its open habitat. 
 

Biological Conclusion:        NO EFFECT 
Habitat for Schweinitz’s sunflower is present within the project in the form of 
maintained-disturbed land.  Plant-by-plant surveys for this species were conducted on 
September 5, 2008, during the optimal survey window.  No Schweinitz’s sunflower 
plants were identified during the surveys.  No known occurrences are documented by the 
NCNHP within or near the Site. 

 
State Species 
Plant and animal species which are on the North Carolina State list as Endangered, Threatened, 
Special Concern, Candidate, Significantly Rare, or Proposed (Amoroso 2002, LeGrand and Hall 
2001) receive limited protection under the North Carolina Endangered Species Act (G.S. 113-
331 et seq.) and the North Carolina Plant Protection Act of 1979 (G.S. 106-202 et seq.).   
 

Based on comments from the North Carolina Wildlife Resources Commission 
(NCWRC), populations of Carolina creekshell (Villosa vaughaniana) are known for 
Clark Creek to the west of this project area.  NCWRC recommended conducted 
biological investigations for the Carolina creekshell within and adjacent to the project 
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boundaries.  Therefore, a survey of the Site for mussel species was conducted by The 
Catena Group (document dated June 20, 2008) to identify and record muscles within and 
adjacent to the Site.  No federally or state protected mollusk species were identified 
during the survey. 
 

4.1.3 Federal Designated Critical Habitat 
No designated critical habitat is documented to occur within Cabarrus County.   

4.1.4 USFWS Concurrence 
A concurrence letter has been mailed to the USFWS and no reply has been received at this time.  
The Categorical Exclusion documentation is included as Appendix 11 and 13. 

4.2 Cultural Resources   

4.2.1 Site Evaluation Methodology 
Pursuant to Section 106 of the National Historic Preservation Act and the Advisory Council on 
Historic Preservation’s Regulations for compliance with Section 106 (36 CFR Part 800) 
concurrence was received for the Project from the North Carolina State Historic Preservation 
Office (NCSHPO).   
 
No known historical resources are located within the Project; therefore, NCSHPO has no 
comment on this Project.   

4.2.2 NCSHPO Concurrence 
The NCSHPO concurrence letter is included in the attached Categorical Exclusion document 
located in Appendix 11 and 13. 

 
4.3 Other Compliance Issues:  
The North Carolina Wildlife Resources Commission (NCWRC) commented on this project in a 
letter dated April 9, 2008 (Appendix 11 and 13).  NCWRC notes that the Carolina creekshell 
(Villosa vaughaniana), a Federal Species of Concern and North Carolina state-listed endangerd 
species, is known in Clark Creek west of the Project.  NCWRC has requested that biological 
investigations for the Carolina creekshell occur prior to mitigation activities; if any Carolina 
creekshells are found in the work area, they have requested that they be relocated upstream or 
removed to safety and subsequently restored to the stream after completion of Project 
construction. 
 
The Categorical Exclusion documentation is included as Appendix 13 of this document. 
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5.0 CONSTRAINTS ANALYSIS 
 
5.1 Environmental Screening   
The presence of conditions or characteristics that have the potential to hinder restoration 
activities at the Project was evaluated.  Environmental screening of the Project was conducted 
during field investigations to evaluate the presence of potentially harmful environmental hazards.  
Environmental concerns under review include past or present storage of hazardous or regulated 
materials and/or waste, illicit dumping of solids or hazardous waste, and degradation of surface 
waters that may have a negative impact on the environment.  Visual screening for objects such as 
storage tanks, debris, hazardous materials, and evidence of waste burial was conducted through 
field reconnaissance.  No evidence of storage tanks or elicit dumps were identified during field 
investigations of the Project area.   
 
A review of environmental databases conducted by Environmental Data Resources, Inc. (EDR) 
using the EDR Field Check System revealed no known documents within the Project.  However, 
two locations were listed in the Incident Management Database within 0.5 mile of the Project.  
The incidents include a leaking underground petroleum storage tank in August 2003 at 9436 
Harris Road approximately 0.25 mile northeast of the Project and a leaking underground 
gasoline/diesel storage tank with detected groundwater contamination in October 2004 at 9999 
Harris Road approximately 0.5 mile southeast of the Project.  Based on field reviews, hazardous 
materials will not be a hindrance to proposed project activities. 
 
5.2 Utilities and Easements  
The Project is crossed by several existing underground utilities.  Existing utilities and easements 
will not be disturbed/impacted by this Project.  No other utilities or easements have been 
identified that will be disturbed/impacted by the Project. 

 
5.3 Property Ownership and Site Access 
The large majority of the Site is contained in one parcel owned by Cabarrus County.  However, it 
appears that there are two small pieces of land owned by Ambassador Development NC, LLC, 
and Motley Bobbie Cannon, respectively along the banks of Rocky River.  A formal property 
boundary survey has not been completed at this point, but all indications are that the two small 
pieces of property not owned by Cabarrus County run along the top of bank of Rocky River.   
 
The Site is bounded to the north by Moss Farm Street, Harris Road to the East, and Rocky River 
to the South.  There are two potential access points to the Site.  The first access point is located 
off of Moss Farm Street along the eastern boundary of the UT to Rocky River.  A second 
potential access point is located off of Harris Road near the downstream end of the Site.  A 
transportation plan, including the location of access routes and staging areas will be designed to 
minimize Site disturbance during construction.  The number of transportation access points into 
the floodplain will be maximized to avoid traversing long distances through the Site’s interior. 
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5.4 Hydrologic Trespass  
The HEC-RAS analysis indicates that the restoration design will result in a no-rise in the 100-
year floodplain water surface elevations outside of the project area.  The results of this analysis 
affirm that hydrologic trespass to adjacent properties will not occur.   
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