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1.0 INTRODUCTION

This chapter provides an overview of the Ecosystem Enhancement Program and its local watershed
planning initiatives. It also provides a summary of the watershed assessment and plan development efforts
conducted in the lower Yadkin/upper Rocky River study area. The results of the plan development stage
of this particular effort are reported in this document — the Watershed Management Plans &

Recommendations (WMP&R) report -- whose major elements are summarized in section 1.4 below.

1.1 MISSION OF THE ECOSYSTEM ENHANCEMENT PROGRAM

The North Carolina Ecosystem Enhancement Program (EEP) was created in July of 2003 through a
Memorandum of Agreement between the NC Department of Environment & Natural Resources (DENR),
the NC Department of Transportation (DOT) and the U.S. Army Corps of Engineers (USACE). The EEP
essentially incorporates and expands the work of the former NC Wetlands Restoration Program, which
operated from 1997 to 2003 as an in lieu fee program for the compensatory mitigation requirements
associated with impacts to streams, riparian buffers and wetlands allowed under the Clean Water Act’s

404/401 permitting system.

The primary mission of the Ecosystem Enhancement Program is to institute a program of ecologically
effective compensatory mitigation in advance of permitted environmental impacts associated with
transportation and other development-related projects across the state. The guiding principle behind
EEP’s efforts is that a watershed planning approach to the identification and implementation of
mitigation projects — designed to restore, enhance and protect key watershed functions — is the most

economically and ecologically effective way to achieve this mission.

1.2 EEP LOCAL WATERSHED PLANNING OBJECTIVES

Within EEP, a team of watershed planners periodically identifies high-priority local watersheds [14-digit
Hydrologic Units or HUs] in which intensive watershed assessment and planning tasks will be conducted
to help meet mitigation goals in certain areas of the state. The basic criteria used in selecting certain 14-
digit HUs (single HUs, or clusters of two to four HUs) to be the focus of EEP Local Watershed Planning
(LWP) initiatives include: clear evidence of degraded or impaired watershed functions (e.g., declining
water quality and habitat indicators); the presence of high-quality local habitat or aquatic resources
worthy of special protection measures; the opportunity to partner with local resource agency
professionals, municipalities, land trusts and other local stakeholders interested in watershed restoration
and protection; and projected need for compensatory mitigation efforts in the larger watershed units [8-

digit Cataloging Units or CUs]. The HUs that become the focus of LWP efforts by EEP typically range
5
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in area from approximately 20 to 100 square miles, typically include at least one stream segment
designated as “impaired” by the NC Division of Water Quality (DWQ), and often represent areas where

road-building and development pressures are increasing rapidly.

The EEP local watershed planning initiatives usually take place over an 18- to 24-month timeframe and
include three major tasks (or “phases”): (1) preliminary watershed characterization based on compilation
and analysis of available information & GIS data; (2) detailed assessment of field conditions at high-
priority sites or reaches within representative subwatersheds; and (3) development of final local
watershed planning documents, including the identification & prioritization of watershed project sites and
recommendations regarding management strategies/policies for the restoration and protection of key
watershed functions. Concurrent with the technical assessment of watershed conditions and development
of final plan recommendations, EEP works collaboratively with a team of local watershed stakeholders
(or “technical advisory group™) — consisting primarily of local resource professionals, including county
and municipal stormwater and/or planning staff, staff of the Natural Resources Conservation Service
(NRCS) and local Soil & Water Conservation Districts, the NC DWQ, the NC Wildlife Resources
Commission, regional land trust representatives, and other interested parties — to ensure that local

knowledge and local priorities are being adequately considered throughout the process.

Additional information regarding EEP’s local watershed planning efforts across the state can be found at

http://www.nceep.net/pages/lwplanning.htm .

1.3 ADDITIONAL BACKGROUND & MAJOR MILESTONES FOR THIS LWP PROCESS

The focus of this particular LWP effort by EEP and its consultants is the upper Rocky River system,
consisting of six 14-digit HUs spanning four different counties and several other jurisdictions in the
greater Charlotte-Concord area (see Figure 1). The initial phase of this LWP initiative focused on the
upper Rocky River/Dye Branch/Clarke Creek drainage system, comprising two HUs in the “Phase I” area
shown on Figure 1. The results of this Phase | effort, spearheaded by the firm of Camp, Dresser &
McKee (CDM) from December 2001 through December 2003, can be found at

http://www.nceep.net/services/lwps/Clarke Creek/clarke.htm .

This document presents the final local watershed management plans & recommendations as developed for

the four contiguous “Phase 1I” HUs, consisting of the Coddle Creek, Mallard Creek and Reedy Creek

local watersheds, as well as a smaller HU comprising a section of the mainstem Rocky River. MACTEC

Engineering & Consulting (MACTEC), based in Raleigh, NC, was selected as the consulting firm to

assist EEP in conducting the three major tasks of LWP work (noted in Section 1.2 above) for this “Phase

I1” effort. NC State University’s Watershed Education for Communities & Officials (WECO) contracted
6
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with EEP to manage the stakeholder involvement aspects of this effort, which began in January of 2003
and finished up in late 2004.

Figure 2 presents the overall project timeline for the Phase Il LWP effort in the lower Yadkin/upper
Rocky River study area. This document — the Watershed Management Plans & Recommendations
(WMP&R) report -- represents the last of three major deliverables produced by MACTEC during this
two-year long effort. The two earlier MACTEC documents are the Preliminary Findings &
Recommendations (PF&R) report, dated December 2003, and the Watershed Improvement Projects (WIP)
report, dated October 2004. All three of the documents produced by MACTEC (with input from WECO
and the Upper Rocky River LWP Advisory Group) should available on the EEP website by May of 2005:

http://www.nceep.net/pages/Iwplanning.htm ; where they can be downloaded as PDF files.

1.4 MAJOR ELEMENTS OF THE WMP&R REPORT
Following this introductory chapter, the major chapters of the document are:

2.0 Watershed Characterization — summarizes the subtasks and products of the first
two major tasks of the Local Watershed Planning project, the Preliminary Watershed
Characterization and the Detailed Assessment tasks;

3.0 Stakeholder Input - provides details of the Stakeholder Participation strategy and
meetings, as managed by WECO, including major points of input from the assembled advisory
group and the public meeting held during the process;

4.0 Watershed Improvement Projects — describes the prioritization criteria used to
rank over 80 recommended watershed improvement projects (WIPs) and presents summary
information for the ranked projects in Table 5;

5.0 through 8.0 Recommended Management Plans for each of the 4 Local
Watersheds in the Phase Il Study Area [Coddle Creek, Mallard Creek, Reedy Creek and Rocky River] —
for each Local Watersheds, summarizes the identified major threats to primary watershed
functions (hydrology; water quality; habitat) based on assessment data; then presents nine
elements of a recommended local watershed management strategy;

9.0 References — presents references for all sources of data/information cited in the
document.

spring of 2005: http://www.nceep.net/pages/resources.htm .

A note about Terminology: All of EEP’s watershed planning documents contain a certain amount
of technical jargon -- i.e., terms, phrases and acronyms that may not be familiar to all readers of
this and other EEP reports. An updated glossary of terms & acronyms commonly employed
within EEP watershed planning documents & maps will be available on the EEP website by late
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Figure 2: Project Timeline
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2.0 WATERSHED CHARACTERIZATION

MACTEC’s initial major task was to characterize the four local watersheds and describe existing
watershed conditions, potential causes and/or sources of degradation or lost functions, and to
preliminarily identify potential restoration, enhancement and preservation opportunities. The Task
strategy was to use existing data as a tool to characterize existing conditions and help focus subsequent
office and field assessments in the most efficient manner possible. Consistent with the EEP emphasis on
a functional assessment approach in characterizing local watersheds and watershed management planning,
information collected for the primary watershed components (streams, wetlands, riparian buffers, and

contributing uplands) focused on primary functional categories (hydrology, water quality, and habitat).

MACTEC produced a preliminary narrative characterization (Preliminary Findings & Recommendations
Report (PF&R), 2003) for the four EEP-selected local watersheds (Coddle Creek, Mallard Creek, Reedy
Creek, and Rocky River). This characterization included descriptions of local watershed physical
features, the human environment, land use and cover, water quality and aquatic habitat, watershed
functions (hydrology, water quality, and habitat), and potential threats to watershed functions. In
addition, it summarized information regarding missing data, documented the methodology for the
preliminary targeting of representative subwatersheds for further investigation, provided local watershed
planning objectives as they related to hydrology, water quality, and habitat, and listed specific
recommended indicators and methods intended to: 1) Identify causes and sources of hydrological, water
quality, and aquatic habitat degradation, and 2) Define potential opportunities for restoration and other

water quality projects in the local watersheds.

2.1 AVAILABLE GIS AND DATA RESOURCES

The purpose of collecting geographic information systems (GIS) data was to help determine the existing
conditions, the potential causes of degradation or lost functions, and the potential constraints and
opportunities for restoration in the four Local Watersheds. Other technical information such as aerial
photography and water quality data was also collected. The GIS / Data Collection Matrix summarized the
acquisition of GIS and related data resources within the Study Area. For a detailed list of GIS Data
utilized for Local Watershed characterization refer to Appendix A of the PF&R (2003).

The MACTEC Request for Information (RFI) Contact List included 68 potential contacts for GIS and
related data at various agencies, trusts, and institutions. MACTEC also accessed the North Carolina
Center for Geographic Information and Analysis (NCCGIA) Corporate Geographic Database network

connection to acquire GIS data. The RFI requested data pertaining to three major categories: Water
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Quality/Habitat; Land Use; and Hydrology/Hydraulics (e.g. stream gauging, floodplain models). RFI

contacts and follow-up records are summarized in Appendix A of the PF&R (2003).

The Local Watershed Planning Group (LWPG, stakeholders), which includes municipal and county
representatives, non-profit agencies, and state agencies that have vested interests in the results of the
Local Watershed Plan(s), was utilized as a primary source of data during the initial data collection for

Phase Two.

2.2  MISSING DATA

Missing data included recent land use / land cover (latest available is 1996), information pertaining to
culverts, greenway areas (except Mecklenburg County), utility crossings, cleared riparian buffers, infrared
images, local topography, and animal operations. Although data existed regarding utility infrastructure

(e.g., municipal discharge points, sewer pipes, water pipes, etc.), it was typically incomplete.

In addition, available NCCGIA land cover information was dated (i.e., 1996) and is, subsequently, of
limited utility given the more recent rapid development in the study area. MACTEC conducted additional
land use and cover analyses for representative targeted subwatersheds using more recent (i.e., 2001-2002)
aerial photography. These analyses provided a more current characterization of impervious cover (IC)
and facilitated office inventory efforts and the analysis of watershed build-out/ conditions. This
procedure is summarized in Appendix B of the PF&R, Technical Memorandum: “Demographic Summary
and Historic Trends in Land Use”, November 26, 2003, and is complemented by the manual riparian zone
analysis of historic aerial photographs. For a detailed accounting of all missing data and how data gaps
were accommodated in the MACTEC analyses and interpretations, refer to Appendix A of the PF&R,
Technical Memorandum: GIS and Data Collection, November 26, 2003.

2.3 HISTORICAL TRENDS

MACTEC assembled topographic information, USGS maps, soil surveys, aerial photographs, and site
photographs to determine historic locations of streams and wetlands (approximate), land uses adjacent to
streams and wetlands, and development trends in the Lower Yadkin Phase Two Local Watershed
Planning Area. The information was evaluated to establish trends for the four local watersheds within the

study area.

Trend analyses, consisting of graphical/statistical methods for evaluation of temporal point data and
changes in extent of spatial data over time, were evaluated. Determinations about the historical

conditions and functions, as well as possible lost functions of wetlands and streams were documented
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where such information was available. Evaluation of historical data and projections for future trends in

land use was compiled from available reports and specific analyses, including application of GIS.

The growth of human populations can result in increased water pollution as land cover/use changes.
Cumulatively, these changes can impact water quality and degrade habitat throughout the local watershed.
Consequently, it is useful to evaluate the history of watersheds to better understand past influences (e.g.,
agricultural practices) as well as anticipated future stressors (e.g., urban development) to formulate a
sound management strategy that addresses both problems. The Phase Two study area is located within
the rapidly developing “urban crescent” that extends along the Interstate Highway 1-85/1-40 corridor from
Charlotte to Raleigh/Durham. It focuses on the southwestern section of the corridor and includes portions
of Cabarrus, Iredell, Mecklenburg, and Rowan Counties. These counties experienced considerable
population growth throughout the last century. For a summary of growth and development trends as well
as potential future population conditions for each of the four counties refer to Appendix B of the PF&R,
Technical Memorandum: “Demographic Summary and Historic Trends in Land Use”, November 26,
2003.

Demographics

Three of the four counties in the Phase Two Study Area, Cabarrus, Iredell, and Mecklenburg, were
classified as “high growth” areas with “high net in-migration” based upon population growth from 2000
to 2002 (North Carolina State Demographics Office, 2003). For example, the municipalities of Concord,
Harrisburg and Mooresville all experienced population growth rates exceeding 50% from 1990-2000,
while Charlotte and Kannapolis experienced 27% and 20% growth rates, respectively. Cabarrus, Iredell,
and Mecklenburg Counties can expect to experience substantial growth as development associated with
the Charlotte/Mecklenburg metropolitan area continues (Figure 3). Refer to Appendix B of the PF&R,
Technical Memorandum: “Demographic Summary and Historic Trends in Land Use”, November 26, for a

more detailed assessment of each of the four counties within the study area.
Riparian Corridors

MACTEC conducted riparian corridor analyses for each of the Local Watersheds. Aerial photographs
(1936, 1938, and 1956) were evaluated, as well as more recent aerial photography (1999, 2001, and 2002)
for Cabarrus, Iredell, Mecklenburg, and Rowan Counties. The riparian areas (within 300 feet of a stream
or waterbody) were evaluated. Land cover types (forested, agricultural, developed/urban, and other) were
established and changes in land cover types were assessed. By 2002, the average percentage of urban
land cover increased significantly within the four local watersheds (Coddle Creek: 14%, Mallard Creek:
44%, Reedy Creek: 20% and Rocky River: 20%) (Figure 4). Average urban land cover values for all
four local watersheds during the 1936/1938/1956 time period were consistently less than 1%.
12
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The Mallard Creek riparian corridor experienced the largest decrease in forested land cover (29%) of all
the local watersheds. All four of the local watersheds experienced a significant increase in agricultural
land cover (Coddle Creek: 49%, Mallard Creek: 81%, Reedy Creek: 66% and Rocky River: 82%). Refer

to Appendix B of the PF&R (2003) for more information about riparian land cover.
Wetlands & Protected Species

In order to identify potential wetland impacts within the study area, MACTEC compared historic
locations of potential wetland areas based on hydric soils locations from the Natural Resources
Conservation Service (NRCS) and National Wetlands Inventory (NWI) data. Extant and historic element
occurrences were also compared based on the Natural Heritage Program (NHP) data in order to identify
areas having protected species and/or areas of significant natural habitat. Please refer to Appendix B of
the PF&R, Technical Memorandum: “Demographic Summary and Historic Trends in Land Use”,
November 26, 2003 for the specific methodology utilized in historic trend analysis for wetlands, riparian

land cover and protected species occurrences associated with each Local Watershed.

No differences between the NWI and hydric soils between 1980 and 1995 were found in over half the
Phase Two Study Area. The greatest difference (14-16%) occurred in Coddle Creek 13. Rocky River 02
and Coddle Creek 14 had a 12-14% difference and Coddle Creek 12 had a 6-8% difference. Differences
were less than 4% in all the remaining watersheds. All NHP occurrences were documented adjacent to or

south of Lake Howell.

2.4 PRELIMINARY TARGETED SUBWATERSHEDS

MACTEC developed a subwatershed scoring system to preliminarily identify and target areas for detailed
field review. Data used in the scoring were obtained from historical data and reports, aerial analyses, GIS
analyses, preliminary field investigations, and stakeholder input. For a more detailed discussion of the

subwatershed targeting methodology, please refer to Section 4.2 of the PF&R (2003).

In general, each subwatershed was ranked relative to the others for each category (i.e., impervious cover,
riparian forest change, etc.). Rankings were multiplied by a weighting factor to establish the final
(weighted) score. Weighting factors of 20, 10, 3, 2, 1, and -10 were assigned based upon the estimated
impact of the criterion on hydrology, water quality, and habitat, as well as the expected utility of the data.
For example, IC received a relatively high weighting factor of 3 due to its well-established impacts on
water quality and habitat. Large absolute factors (i.e., 20, 10, and -10) were used for criteria with
characteristically low raw scores (e.g., number of major NPDES dischargers, minor NPDES dischargers,

and NHP occurrences).
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In the formula, NPDES refers to National Pollutant Discharge Elimination System Program. Total scores

were established according to the following formula:

Total Score = 3 x (Impervious Cover Rank)
+ 1 x (Riparian Forest Change Rank)
+ 1 x (Riparian Agricultural Change Rank)
+ 1 x (Riparian Urban Change Rank)
+ 2 x (Floodplain Encroachment Rank)
+ 2 x (Wetland Loss Rank)
+ 1 x (Percent Wetlands Rank)
+20x (Number of Major NPDES Dischargers)
+10x (Number of Minor NPDES Dischargers)
-10x (Number of NHP Occurrences)

Following subwatershed score tabulation, MACTEC utilized statistical analysis to establish five
categories (I through V) of subwatershed scores. These five categories are representative of conditions
encountered throughout the study area: highly impacted (Category I); moderately impacted (Categories 11
through 1V); and minimally impacted (Category V). The establishment of representative categories of
subwatersheds helped ensure that a range of habitats and potential mitigation opportunities were
reviewed. Mitigation opportunities of any type (e.g., restoration, enhancement, preservation, stormwater

retrofits, etc.) may be found within any subwatershed regardless of score or classification (Figure 5).

MACTEC selected specific subwatersheds for additional assessment (including office inventory and
stream / wetland visual assessment) by selecting representative subwatersheds from each of the five
categories. The selection of representative subwatersheds facilitated the efficient allocation of resources
and helped focus field efforts within subwatersheds that would likely provide significant project

opportunities.

Twenty subwatersheds were targeted through the selection process (Figure 6). In Figure 6, the most
highly impacted subwatersheds are coded red (highest potential for Stormwater Retrofit/BMP projects),
the moderately impacted subwatersheds are coded orange (highest potential for traditional stream/wetland
restoration projects) and the least impacted subwatersheds are coded green (highest potential for
preservation opportunities). These subwatersheds were cross-referenced with data from stakeholders as

well as preliminary field reconnaissance results. Most of the targeted subwatersheds contained potential

14



Lower Yadkin River Basin Local Watershed Planning (Phase Two) November 30, 2004
MACTEC Project 6470030020 Local Watershed Management Plans

restoration sites identified by stakeholders and/ or preliminary field reconnaissance. However, two
additional subwatersheds (RC08 and MCO02) were selected based exclusively on information provided by
stakeholder input; this produced a total of 20 targeted subwatersheds. The final targeted subwatersheds

are presented in Table 1.

Table 1: Targeted Subwatersheds

LOCAL WATERSHED TARGETED SUBWATERSHED(S)

Coddle Creek CCO03, CC04, CCO06, CCO08, CC12, CC14, CC15, CC16, CC17
Mallard Creek MCO01, MC02, MC04, MC05, MCO06, MCO7

Reedy Creek RCO05, RC06, RC0O7, RCO8

Rocky River RR02

2.5 ASSESSMENT OBJECTIVES

Assessment objectives were established for the three major watershed functions (hydrology, water

quality, and habitat) which apply to all of the targeted subwatersheds throughout the study area.

Hydrology

Hydrological stressors included such things as increased stormwater runoff from development, increased
non-point source pollution, increased volume of runoff, etc. MACTEC identified representative
catchments (up to five per subwatershed) having indications of hydrological stress typical of both
urbanizing and agricultural areas. Representative areas in which hydrological stressors were confirmed
by aerial imagery, field observation, or stakeholder input were then evaluated in the field. Additional IC
analyses were also performed using more recent (i.e., 2001-2002) aerial photography on all targeted

subwatersheds.
Water Quality

MACTEC acquired and evaluated water quality monitoring data throughout the study area that was
compiled by DWQ through April 2004 to aid in identifying potential sources of water quality degradation
(Figure 7). MACTEC also assessed data from county and municipal agencies tasked with overseeing
water quality within their jurisdictions. MACTEC then identified potential “hot spots” (i.e., locations of
potential threats) which may be contributing to water quality degradation within the Lake Howell water
supply watershed (Subwatersheds CC01-CC09). DWQ water quality monitoring data (including benthic
macroinvertebrate data) were compiled (as it became available) to aid in identification of potential
sources of water quality degradation. Livestock and poultry operations and other potential sources of
fecal contamination, nutrients, sediment, and other pollutants entering WS-11 streams were identified as

well. Representative streams in targeted subwatersheds within the water supply watershed (i.e., CCO3,
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CC04, CCO06, and CCO08) adjacent to confirmed livestock and poultry operations were then evaluated in

the field, to determine the impact that these operations were having on water quality.
Habitat

MACTEC identified stream segments, wetlands and/or riparian areas where aquatic or riparian habitat
was impacted by stream instability/modification or encroachment. Potential easements (areas identified
and prioritized for acquisition by EEP or others as preservation-quality tracts) were identified which
included significant floodplain and/or transitional upland areas (stream corridor protection). Areas in

which stream and/or buffer disturbance was confirmed by aerial imagery were then evaluated in the field.

During field evaluations, the presence of aquatic barriers to movement (e.g., culverts), invasive species
(e.g., kudzu, Pueraria lobata) infestation within riparian corridors, and potential preservation sites

(undisturbed tracts of wetlands / streams / riparian corridors) were compiled and documented.

Field evaluations in subwatersheds with current documented occurrences of State-designated (per NHP)

endangered mussel species (MC04, RC02) were also assessed.

2.6 ASSESSMENT INDICATORS AND METHODS

Investigations of prioritized subwatersheds were designed to identify causes (sedimentation,
channelization, etc) and sources (geographical locations) of hydrological, water quality, and aquatic
habitat degradation, and define potential opportunities for restoration and other water quality projects in

the local watersheds.
Riparian Inventory and Reconnaissance

This information can be found in the Technical Memorandum: “Riparian Inventory and Reconnaissance”,
April 7, 2004, Appendix A, Watershed Improvement Projects Report (WIP). MACTEC completed work
in the subheadings - Office Inventory, Stream Visual Assessments, and Assessments of General Causes
and Effects of Degradation, in order to identify potential sources of water quality, hydrological, and

habitat degradation and inventory specific projects associated with local watershed health.
Office Inventory

MACTEC conducted an office assessment for each of the targeted subwatersheds, using available aerial
photography. The office assessment consisted of the identification of up to five reaches per targeted
subwatershed for visual assessment of mitigation potential. Additional information, including location of
NPDES dischargers, NCDOT TIP projects, and parcel ownership supplemented aerial photography in the

selection of specific locations for visual assessment. Refer to the Technical Memorandum: “Riparian
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Inventory and Reconnaissance”, April 7, 2003 in Appendix A of the WIP (2004) for a detailed discussion

of office inventory methodology.
Stream Visual Assessments

MACTEC used a modified version of the NRCS Stream Visual Assessment Protocol (SVAP) as a
primary guide for this overall assessment effort. This procedure included an overall reach description as
well as characterization/scoring of various assessment elements. These elements included: channel
condition, hydrologic alteration, riparian zone, bank stability, nutrient enrichment, instream habitat,
canopy cover, manure presence, riffle embeddedness, and macroinvertebrates. Please refer to Section
4.4.1.2 “Stream Visual Assessments” of the PF&R (2003) for a detailed discussion of stream visual

assessment methodology.

MACTEC developed a visual assessment rating for each reach (or comparable assessment area) and
compiled a database for each subwatershed. The database facilitated the characterization and selection of
specific locations targeted for potential restoration or other project activity. Although MACTEC
conducted the majority of stream visual assessments within targeted subwatersheds, additional
assessments were conducted at specific sites outside of targeted subwatersheds based on stakeholder

input.

Assessments of General Causes and Effects of Degradation

The final aspect of this effort was to integrate the office-based inventory and field observations to
determine the nature, causes or most likely sources, and effects of water quality impairment, aquatic
habitat degradation or loss, and other areas of functional loss in the watershed. Efforts focused on factors
currently causing stream instability, water quality degradation, and habitat degradation. Recommended
indicators and methods are summarized in Table 20 of the PF&R (2003). The “Strategy for Future Land
Use / Watershed Conditions” subheading within each of the four Local Watershed sections (Sections 5.0

through 8.0) addresses solutions for future build-out scenarios.

Documentation of Findings
The findings and conclusions of this effort were summarized and presented using GIS coverages, as well

as text, tables, and exhibits as appropriate, which are presented in Appendix A of the WIP (2004).

2.7 DETAILED ANALYSES OF PRIORITIZED SUBWATERSHEDS

MACTEC coordinated with the Ecosystem Enhancement Program (EEP) and other stakeholders on the
findings and conclusions of the Riparian Inventory and Reconnaissance efforts to determine where more

detailed analyses for each subwatershed was needed to better understand changing basin conditions and
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their impacts. These more detailed analyses are included in Technical Memorandum:” Compile / Collect
Stream Geomorphology Data”, July 19, 2004, Appendix B and Technical Memorandum:” Water Quantity
Modeling”, May 7, 2004, Appendix C in the WIP report.

Water Quantity Modeling

MACTEC developed water quantity models for three representative subwatersheds within the Lower
Yadkin Local Watershed (Phase Two) study area (Figure 1). These subwatersheds were chosen since
they comprise the range of highly developed (MCO07), moderately developed (CC15) and predominately
rural/residential (CC06) conditions that are present throughout the Lower Yadkin Local Watershed. The
primary focus of the modeling effort was to quantify the current and future peak discharge and time-to-
peak for the representative subwatersheds in order to assess impacts upon downstream flooding and
erosive velocity. The results of this water quantity modeling were utilized in the development of
institutional and best management practice (BMP) recommendations. Refer to Section 4.4 of the PF&R
Report (2003) and Appendix C of the WIP (2004) for more detailed information regarding water quantity

modeling.

Compile/ Collect Stream Geomorphology Data

MACTEC coordinated with the EEP staff to identify stream segments where more detailed
geomorphologic information was needed for a complete assessment of conditions. MACTEC then
conducted modified Rosgen Stream Classification Assessments for each appropriate segment. The data
was compiled and used to identify potential restoration opportunities. Refer to Appendix B of the WIP
(2004) for additional information regarding the methodology utilized to characterize stream

geomorphology.

Identify Restoration and Management Opportunities

MACTEC ranked Priority Opportunities identified within each of the four local watersheds and
coordinated with the stakeholders and EEP to develop ranking criteria from which to develop a list of
Watershed Improvement Projects (WIPs) for each priority subwatershed. Opportunities were then
prioritized according to need, feasibility, and cost. Written opinions of costs and estimated benefits
(quantified for analysis) predicted for each restoration project were developed in order to assist EEP in

deciding where and with what combination of projects optimal watershed benefits can be obtained.

MACTEC compared the relative cost/benefit effectiveness of stormwater BMP’s and/or retrofits with
traditional restoration projects. MACTEC emphasized the importance of the implementation of a basin-

wide (regional) stormwater management approach for targeted subwatersheds. Sections
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An opinion of cost for each of the projects and/or strategies identified was provided (excluding land costs

for compensatory mitigation). Section 4.3 (WIP, 2004).

In addition to specific watershed improvement opportunities within the four HU’s studied under Phase
Two of the Lower Yadkin/ Upper Rocky River Basin LWP, MACTEC was asked to broadly screen for

opportunities elsewhere within the Rocky River 8-digit Cataloguing Unit.

Please refer to Technical Memorandum: “Cataloguing Unit-Wide Restoration Opportunities”, August 2,
2004 in Appendix D of the WIP (2004) for restoration and management opportunities identified as part of

this screening exercise.

Table 2 below contains a summary of the indicators and methodologies used in subwatersheds analyses

to identify causes/sources of degradation and define potential projects.

Table 2: Indicators and Methods Used in Subwatershed Analyses

Indicator/Method

Cross-Reference Location

Results/Findings

1. Riparian
Inventory and
Reconnaissance

Technical Memorandum: “Riparian
Inventory and Reconnaissance”,
April 7, 2004, Appendix A,
Watershed Improvement Projects
Report (WIP)

Summarized findings for “Office
Inventory, Stream Visual Assessments,
Assessments of General Causes and
Effects of Degradation” subtasks in
Appendix A.

2. Office Inventory

Technical Memorandum: “Riparian
Inventory and Reconnaissance”,
April 7, 2004, Appendix A,
Watershed Improvement Projects
Report (WIP)

Identified up to five reaches per targeted
subwatershed for visual assessment of
mitigation potential.

3. Stream Visual
Assessments

Technical Memorandum: “Riparian
Inventory and Reconnaissance”,
April 7, 2004, Appendix A,
Watershed Improvement Projects
Report (WIP)

Visually assessed 92 sites selected sites in
targeted subwatersheds using a modified
Stream Visual Assessment Protocol
developed by USDA.

4. Assessments of
General Causes and
Effects of
Degradation

Technical Memorandum: “Riparian
Inventory and Reconnaissance”,
April 7, 2004, Appendix A,
Watershed Improvement Projects
Report (WIP)

Based on Office Inventory and site-specific
information gathered in the field.

5. Water Quantity
Modeling

Technical Memorandum: “Water
Quantity Modeling”, May 7, 2004,
Appendix C, Watershed
Improvement Projects Report (WIP)

Developed water quantity modeling for
highly developed (MCQ7), moderately
developed (CC15) and predominately

rural/residential (CC06) subwatersheds
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6. Compile/Collect ~ Technical Memorandum: "Compile

Collected detailed stream channel

Stream / Collect Stream Geomorphology information at 12 selected sites throughout
Geomorphology Data”, July 19, 2004, Appendix B, the Phase Two watershed
Data Watershed Improvement Projects

Report (WIP)
7. ldentify Sections 3.0 through 6.0, October Detailed review of each site (buffer, stream
Restoration and 12, 2004 Watershed Improvement and wetland) found, listed by local
Management Projects Report (WIP) watershed

Opportunities
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3.0 STAKEHOLDER INPUT

MACTEC would like to acknowledge Watershed Education for Communities and Officials (WECO) for
the facilitation of stakeholder involvement with the Watershed Management Plan, and for contributing

this section of the Plan.

3.1 PARTICIPATION STRATEGY

Watershed Education for Communities and Officials (WECO), a Cooperative Extension program based at
NC State University, was contracted by EEP to coordinate and integrate public involvement in the
watershed planning process. WECO joined the project during the Phase One part of the Upper Rocky
River Watershed Planning process (see Figure 1, Chapter 1) after a Technical Advisory Committee had
been formed for Phase One. The purpose of the Technical Advisory Committee -- or Local Watershed
Planning (LWP) Group -- was to develop watershed improvement and protection recommendations for
the Upper Rocky River watersheds. The key tasks to be conducted by the Group were outlined in a
charter that was provided to them during the transition to the Phase Two planning effort, which occurred
in August 2003. These tasks included information gathering and sharing, suggesting problem areas,
assisting in hosting public meetings, reviewing the watershed characterization results and providing
feedback on MACTEC recommendations, seeking funding sources for projects, contacting landowners,
and assisting with project implementation. The group was provided with the authority to provide
technical guidance and direct input in the development of recommendations for the Upper Rocky River
Local Watershed Plan.

Stakeholders participated in the Phase Two planning process between August 2003 and October 2004.
All meeting summaries, presentations, and technical documents are posted on the WECO project site at:

http://www.ces.ncsu.edu/depts/agecon/WECO/rocky river.html

3.2 IDENTIFICATION AND RECRUITMENT

During the transition from the First Phase to the Second Phase, new stakeholders were identified by
speaking with current advisory committee members, and determining which local governments would be
included based on the new delineated watershed planning areas. Potential new stakeholders were called
and invited to participate, and current stakeholders were invited to continue participating. Table 3 lists
organizations and their representatives who participated in the Phase 1l watershed planning process. Each
organization may have sent more than one person as alternates for that organization. People listed may

have participated to varying degrees throughout the process.
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Table 3: Organizations and Stakeholder Participants on the Phase Two Advisory Committee

Organization Representatives

Cabarrus Soil & Water Conservation District Dennis Testerman, Scott Herman

Cabarrus County (Depts. of Planning, Parks & Steve Little, Cassie Goodson, Nicole Storey, Roger

Recreation) Lentz
Charlotte-Mecklenburg & Water Conservation Don Boekleheide, Matthew Kinane (NRCS)
District

City of Concord (Depts. of Planning, Environmental Joni Cardin, Randy Plummer, Bob Dowless, Mark

Svcs., Parks and Recreation) Kincaid, Allen Scott

City of Charlotte (Stormwater Services) Darren Peine, Jeff Hieronymus
City of Kannapolis (Dept. of Public Works) Larry Boahn

Davidson Lands Conservancy David Grant

Easement, Grant Assistance & Permitting Solutions, Andrew Burg (formerly with Charlotte-

Inc. Mecklenburg Stormwater Services)
Iredell County Department of Planning William Allison

NC Division of Water Quality Tom Yocum

NC Wildlife Resources Commission Jim Borawa, Mark Fowlkes
Rowan County Cooperative Extension Jim Cowden

Town of Huntersville Mike Cirello
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ISSUES OF CONCERN AND GROUP PRIORITIES

In September 2003, Stakeholders participated in an exercise to determine important watershed

functions/services by answering the question “What functions should this watershed provide?” They were

informed that MACTEC would be generally assessing the local watersheds’ ability to support desired

functions. Answers were grouped by WECO into functional categories.

Table 4: Local Watershed Group Responses to the Question:
What Functions Should the Watersheds Provide?

Water quality- supporting current uses and
improving impaired waters

e Impaired waters improved

e Support current stream uses

o Maintenance of current water quality
classifications from DWQ

e Provide riparian buffers for wildlife habitat
and water quality

e Drinking water supply

o Control of fecal coliform

Wildlife habitat

e Provide open space for wildlife habitat

e Provide riparian buffers for wildlife habitat
and water quality

e Maintain suitable environment for current

flora and fauna

High quality habitat for endangered species

Contiguous habitat space

Control of invasive species

Support in-stream wildlife downstream

from wastewater treatment plants (measure

chlorine, etc. and limit it)

Recreation

e Recreational uses such as greenways
e Spiritual uses and appreciation (baptisms,
meditation)

Education

e Educational opportunities (outdoor
classrooms)
e Educational opportunities about low impact

Supply drinking water

Stormwater conveyance and containment

e Stormwater conveyance
o Contain the 25 year storm event without a
loss of capital (buildings, infrastructure

Preservation of historical uses
(cultural/agricultural)

e Farmland preservation (in Rowan County)
e Historical preservation

Support for human needs

Provide purity of water as it did historically

e Balance between human and
nature/wildlife needs (integration and not
entropy)

e Ability to Dbuild densely and/or

innovatively where appropriate (such as
near light rail nodes) and provide open
space where appropriate

e Connectivity of development

e Pleasing aesthetics

The group was then asked to rate the functions according to how much they valued them. The purpose

was to:
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1. Get a better idea of the group’s “vision” for the watershed by learning what is most important to
them.

2. Provide the technical consultant (MACTEC) with a tool to help them make choices about where
to focus resources for more in-depth assessment work (i.e., which stream reaches and
subwatersheds were the best locations for detailed field work and/or modeling).

The group discussed the categories of functions, and eliminated some headings that may not necessarily
be measured as functions. Wastewater Treatment was changed to include fecal coliform control under

water quality. Support for Human Needs included management objectives that could be addressed later in

the planning process as land use recommendations.

The final list that was prioritized included:

Water quality(supporting current uses and improving impaired water)
Wildlife habitat

Recreation

Education

Supply drinking water

Stormwater conveyance and containment/flood control

Preservation of historical uses (cultural/agricultural)

Participants discussed the difficulty of rating one function over another, since most are inter-related, and
some functions are actual functions carried out by the ecosystem, while others are services that humans
want to use. Wildlife habitat is also not bounded by watershed boundaries, while the other functions are
related to drainage areas. Drinking water was thought by some to be covered by the water quality
grouping.

The project team acknowledged that it was a difficult exercise, and explained that they would inform and
seek feedback from the group regarding how the results would be used in the watershed planning process.
The ranking exercise was conducted via an online form. Twelve rankings were submitted- participants
were asked to poll their “constituents” and submit one for the organization they represent. For example,
The City of Concord Stormwater Services Department submitted one ranking that reflected their
department’s consensus. Each participant divided 100 points between the seven functions listed, based on
their priorities. Figure 8 illustrates the percentage of total points that each function received from

participants.

29



Lower Yadkin River Basin Local Watershed Planning (Phase Two) November 30, 2004
MACTEC Project 6470030020 Local Watershed Management Plans

Figure 8: Values of Watershed Functions
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(MACTEC, 2004). The full listing
of projects is shown in Table 5 in Section 4 of this report. MACTEC also referred to the group’s
priorities among watershed functions when developing the specific watershed management plans for
Coddle, Mallard, Reedy Creeks and the Upper Rocky River [Sections 5.0 through 8.0].

3.4 MEETING MILESTONES

August 2003: Introductions and transition from Phase One to Phase Two planning areas. Participants
were provided with a draft working charter and asked to provide any suggested changes to WECO.
MACTEC provided overview of preliminary watershed characterization. MACTEC asked stakeholders
for help with data gaps.

September 2003:  The group participated in an exercise to determine important watershed

functions/services by answering the questions “What functions should this watershed provide?” They
were informed that MACTEC would be measuring the watershed’s ability to support desired functions.
Their responses were grouped into categories and are listed in section 3.3. MACTEC also presented
general prioritization criteria to target particular subwatersheds for further study. Participants provided
feedback on the criteria. Participants were involved with planning and publicizing a public workshop to
inform citizens about the watershed planning project and to gather additional feedback about issues and

priorities.
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November 2003: The group helped to host a public meeting held at the Cabarrus Cooperative Extension
Center. The 20 participants (half of whom were citizens with no prior involvement in the planning
process) were provided information on the planning process, a presentation on impacts of urbanization,
and responded to the question “What do we need to consider in creating this watershed plan?” Responses

are in section 3.6.

February 2004: MACTEC provided an overview of the detailed assessment of representative
subwatersheds and preliminary identification of watershed improvement projects. MACTEC also shared
a proposed modeling methodology. Participants assisted in planning a field trip to look at representative
sites. Via email and using the project website, participants were also asked to rate the watershed
functions they discussed in September as to how much they value them. The purpose was to get a better
idea of the group’s vision, and to provide MACTEC with a tool to help them make choices about where

to focus resources for assessment work. See Figure 8 for a graph of results.

April 2004: The group visited three sites in the watershed that were representative of those characterized
in the assessment (severely impacted, impacted, and of preservation quality). The group first visited a site
on Mill Creek in the Coddle Creek watershed which represented a potential preservation site. They then
visited a stretch of Afton Run, in Dorton Park, also in the Coddle Creek watershed. This site was
considered impacted, with potential for a restoration project that would provide educational benefits. The
final site visited was a reach of Toby Creek on UNC-Charlotte’s campus. The site was considered

severely impacted, and a good candidate for restoration.

June 2004: MACTEC provided an update on their identification of watershed improvement projects,
explaining how each site was being evaluated. The group asked questions about the methods and

discussed implementation issues.

August 2004: MACTEC provided an overview of the watershed assessment results and watershed
improvement project prioritization results, and an overview of local watershed management
plans/strategies. This included an outline of how the final report would be presented. In reviewing the
scoring matrix outlined in Section 4 of this report, participants voiced concern about the heavy weighting
provided for stream length and wetland acreage, which are primary selection criteria considered by EEP
Project Implementation staff in prioritizing sites for possible restoration or enhancement projects.
Participants were concerned about using the results of the matrix to rank projects in the watershed plan.
A ranking that reflects EEP’s priorities for minimal stream length or watershed acreage could potentially
downplay the significance of small projects that would be beneficial for other organizations or
jurisdictions to pursue. The matrix was posted online for participants to review and provide any
additional feedback before it was to be finalized at the October meeting. No comments were received.
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October 2004: MACTEC showed an example of the two watershed improvement project rating matrices
developed by request of the Group for the watershed plan. Both of these matrices are included in
Appendix F of the WIP Report (MACTEC, 2004). The Coddle Creek watershed was used as an example
to show that the change in weightings did indeed change the ranked order of projects, although the top
two projects in Coddle Creek remained at the top. One matrix incorporated EEP’s criteria for projects,
with higher weightings for stream length and watershed acreage. The project listing shown in Table 5 in
Section 4 of this report is ranked using un-weighted criteria, with stream length and wetland acreage

weighted equally with the other criteria.

MACTEC presented an overview of how the management plans would be structured for the four
subwatersheds (Coddle, Mallard, Reedy Creek, and Rocky River). They presented five management
strategies that would be recommended most widely across the watersheds (see Section 3.5 below). The
group was asked to discuss the following three questions in regards to each of the strategies:

1. How is this being applied in your jurisdiction and what have been the results?
2. How feasible is this strategy, politically and economically?
3. What may be needed to improve (or begin) implementation of this strategy?
Feedback from the group was to be incorporated into the final plan. The group was informed that the

final plan would be posted online for their review.

3.5 LOCAL WATERSHED GROUP FEEDBACK AND FINAL RECOMMENDATIONS

Several points of discussion were raised during the stakeholder involvement process in addition to the
watershed functions that were discussed in section 3.3. The discussions that occurred from August -

October 2004 are summarized here:

Watershed Improvement Projects

e The group agreed that two rankings of potential projects should be included in the watershed
plan, based on their concerns about putting too much emphasis on one program’s (EEP’s)
implementation criteria:

= A ranking of potential projects where stream length and watershed acreage are not
prioritized heavily.

= Aranking of projects that reflects EEP’s implementation criteria, with stream length and
watershed acreage weighted more heavily. This ranking would be included as an
appendix.

= Explanations about how the matrix was developed and how it could be used as a tool
should be included.

Feedback Regarding Five of the Watershed Management Strategies
The group discussed these strategies in October 2004. MACTEC suggested discussing these particular

strategies since they would likely be the most widely recommended strategies in the Watershed
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Management Plans. Representatives for the following organizations were present for this discussion:

NCEEP, NCWRC, Davidson Lands Conservancy, Charlotte Stormwater Services, Cabarrus County,
Cabarrus SWCD, and the City of Concord.

e Riparian Buffers

Enforcement problem of existing ordinance in Cabarrus County

Cabarrus conservation easement committee is a potential model

Public education needed for citizens and developers regarding purpose and value of
buffers

State regulatory concerns- top down approach not best, some land uses require different
buffer strategies

Greater emphasis on greenways and their benefits to buffers

Work with developers to increase open space protection upland and adjacent to buffers
Coordination between local Parks and Recreation, Utilities, and Planning Departments
needed

e Erosion and Sedimentation Control Ordinances

Current program in Cabarrus County is working well but could be improved.
Concern that increasing amount of development makes it more difficult to catch and
enforce violations

Reporting and enforcement of violations could be improved

Potential for more private reporting of violations with better public education
Opportunity exists for public education

e Stormwater Best Management Practices

Curb and gutter is standard practice, and required

Town of Huntersville allows/requires innovative BMP’s like rain gardens

Conflicting regulations guide BMP’s

Innovative BMP’s are in conflict with traditional standards and views

Regulating BMP’s may result in development in other cheaper/easier areas
Organizations with resources to assist in education and implementation include NC
League of Municipalities, Council of Governments, and Center for Watershed Protection
A collaborative ordinance review procedure is an option

e Low-Impact Development

The City of Charlotte is considering LID for Phase Il Stormwater requirements

Town of Huntersville ordinance incorporates LID (initiated through Mecklenburg
County’s Environmental Protection Dept.)

Soils can be a limiting factor

Involve Council of Government to reach most local governments

Education and training needed for public, contractors, developers to change paradigm of
stormwater management (from moving it offsite to letting it infiltrate onsite)

e Oversight of Watershed Management (existing entities and opportunities)

Conservation Easement Initiative in Cabarrus County
o SWCDis lead
o Consists of 95% staff
Rocky River Task Group
0 Looking into greenways
0 Composed 95% by staff
City of Concord Greenway Group
Cabarrus County Watershed Improvement Commission
0 3 members group that meets evenings, second Tuesday of every month
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= To involve both public and staff, may need meetings in evening and daytime
= Person needed to champion the cause and keep people involved, otherwise could be
difficult to keep interest up

Watershed Plan Implementation
The group had recurring discussions about issues regarding implementation of the plan, as they wanted to
help ensure that the plan did not just sit on a shelf upon completion. Participants made the following

recommendations.

o Need for a watershed steward: This topic was raised at several meetings. Participants voiced a
concern that the plan would need a champion for implementation to occur. They expressed a
need for a paid watershed steward who would be focused exclusively on watershed restoration
and protection.

o Neighborhood involvement, perhaps through homeowners associations, was requested during
implementation.

e Participants agreed that EEP should extend WECO’s involvement beyond the planning phase to
assist with moving the plan into implementation through targeted education and outreach effort
during 2005. These activities will include:

= Continue to work with group quarterly to hone implementation,

= Group will help WECO select local governments/community groups for presentation of
watershed plan results and recommendations,

= Sub-watersheds for intense outreach focus to be chosen for targeted outreach efforts,

= PowerPoint presentation to be provided for local stakeholders to present to other groups.

Types of projects to implement
This was another recurring topic of discussion amongst the group. They provided the following feedback

regarding project implementation.

e Some group members wanted preservation to be strongly considered, as it is likely more cost-
effective to preserve functions today rather than restore them in the future. Some suggested EEP
should receive more mitigation credit for preservation than currently allowed.

e Restoring entire small creek systems would be more desirable than restoring stream segments.
3.6 ADDITIONAL OUTREACH / EDUCATION EFFORTS

Regular newsletters were created and distributed via an electronic list to stakeholders and interested
parties (over 100 people). Presentations and technical information were posted to a project website at:

http://www.ces.ncsu.edu/depts/agecon/WECO/rocky river.html

Participants at the public meeting held on November 12, 2003 at the Cabarrus County Agricultural Center
answered the question, “What do we need to consider in creating this watershed plan?” Some common
themes included the need for coordinating efforts across local governments, and to present a common
voice for the watershed. The answers are listed below:
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- Protection of (Lake Howell) water supply

- Standardization of stream buffer policy between cities and counties

- Balance urbanization with intended goals of restoration (both are goals)

- Develop standard for greenways in stream areas across the country

- Public education about greenways

- Visible restoration projects as examples (+ greenways)

- Use BMP’s that work towards goals

- Enforcement of policies is necessary

- Agree w/overall goals of this project

- Classifying streams is a good approach

- Are we advocating a top down or bottom-up approach? Are we looking at the basin or its
tributaries?

- Sustainability — economic and political (Getting 90% of what you need and sacrificing some to
meet needs)

- Work on stream corridors, but look beyond the corridors for connections

- Work w/farmers to use BMP’s and to ensure that agriculture continues to have a part

- Involve schools/kids

- Duplication of effort — county development standards and the city’s EPA Stormwater Phase 11
requirements. Don’t do what has been done- coordinate!

- Regional coordination and public education and involvement (part of EPA Phase Il in
Kannapolis)

- Speak with one voice

- How to sell to political bodies if there are 2 different views (state vs. local)

- Most efforts so far have been agricultural. Practical recreational aspects of these projects will
increase home values, make easier to sell.

- Restoration using cane breaks*. Canes keep banks in place. This is an inexpensive technigque
*Note from project team: Cane break communities comprised of switch cane (Arundinaria gigantea) in
Piedmont floodplain forests have been drastically reduced according to the NC Wildlife Resources
Commission. This habitat benefits several bird species and other species. Fire suppression and
development adjacent to floodplains has reduced cane break communities, which have been largely
replaced by woody vegetation.

(www.ncwildlife.org/pg07_WildlifeSpeciesCon/pg7cl_3 p_floodplain_forest.pdf)

- Use concrete pavers on greenways — last long and allow water to soak.

Many of these comments are addressed in the Watershed Management Plans for each of the local
watersheds, which recommend comprehensive and coordinated implementation by the affected
jurisdictions and oversight by a watershed stakeholder group.

EEP has contracted with WECO to work from February 2005-February 2006 in helping champion
implementation of the plan. WECO will work with the local watershed group to help them educate
citizens and local governments about the plan and involve them in implementation.
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4.0 WATERSHED IMPROVEMENT PROJECTS

EEP has initiated comprehensive watershed planning efforts within certain high-priority local watersheds
in the Lower Yadkin River Basin (Rocky River Subbasin). Planning efforts focus on a watershed
assessment approach that emphasizes lost, degraded, or impaired (and restorable) functions of key
watershed components (streams, riparian buffers, wetlands, and contributing uplands) within the context

of an integrated landscape or ecosystem approach.

MACTEC conducted a technical assessment of watershed conditions within the Phase Two Local
Watershed Planning Study Area of the Upper Rocky River Subbasin and developed a list of 71 Watershed
Improvement Projects (WIPs) within prioritized subwatersheds and an additional 10 projects
recommended by stakeholders that were outside the prioritized subwatersheds.. This is documented in the
Watershed Improvement Projects (WIP) report dated October 12, 2004.

The purpose of the Watershed Improvement Projects (WIP) Report was to provide summary information
for the prioritized opportunities identified. Figure 42 on page 78 of the PF&R report depicts the 20

targeted representative subwatersheds in which the 81 watershed improvement projects are located.

4.1 PROJECT PRIORITIZATION CRITERIA

As described in Section 2.0, page 11 in the WIP, MACTEC evaluated potential stream and wetland
projects in terms of Level of Degradation, Project Feasibility, Project Effectiveness, and Benefit/Cost
Summary. The Level of Degradation, Project Feasibility, and Project Effectiveness categories include
indicators with associated values and scores. Each value is based upon a quantitative or qualitative
descriptor derived from Geographic Information System (GIS) analysis, field assessment, analysis of
aerial photography (2001 Cabarrus County, 2002 Iredell County, 2002 Mecklenburg County, and / or
2002 Rowan County, as appropriate), and / or stakeholder input.

Stakeholder participation played a vital role in the project prioritization process. The Watershed
Education for Communities and Local Officials (WECQO) program documented stakeholder priorities
regarding various functional aspects of the local watersheds at the February 18, 2004 meeting. The
results of the survey indicated that water quality and wildlife habitat were the two most highly valued
watershed functions (WECO, 2004). Subsequently, these functions were weighted 2.0 and 1.5 to reflect
stakeholder priority.

The project prioritization matrix MACTEC utilized is a flexible, spreadsheet-based tool that can be easily

modified to reflect different evolving priorities among attributes within the local watersheds. As a result,
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the scoring exercise (and associated benefit / cost estimates) illustrated within this document represents
one of many possible scoring scenarios that can be easily adjusted (via modification of weighting factors)
to reflect different priorities or management strategies. Both un-weighted site rankings and weighted
rankings can be found in Appendix F of the WIP and weighted rankings can be found in Section 2.7 of
the WIP.

4.1.1 Level of Degradation

The Level of Degradation analysis includes indicators of hydrological degradation, water quality
impairment, and habitat degradation and the score is useful for the identification of both undisturbed and
degraded conditions. MACTEC selected sites for assessment based upon evidence of potential impacts to

hydrology, water quality, and/or habitat functions or indications of potential preservation opportunities.

The Guidance for Rating the Values of Wetlands in North Carolina (NCDEHNR, 1995) served as the
primary guide for the assessment of targeted wetland areas. Wetlands near disturbed areas (disturbed by
urbanization, agriculture, actively managed silvicultural plantations, golf courses, etc) may provide a
“bonus” for water quality as they are more likely to receive pollutants. MACTEC rated wetland values

related to water storage, bank stabilization, wildlife habitat, aquatic life, and pollutant removal.

As detailed in the Section 2.1, page 12 of the WIP, MACTEC utilized a modified Stream Visual
Assessment Protocol (SVAP) as a primary guide for the overall field assessment of streams. In general,
each assessment element is rated based upon narrative descriptions provided in the protocol. The SVAP
is intended to evaluate the condition of aquatic ecosystems associated with streams. MACTEC scientists
experienced in the assessment of aquatic systems conducted numerous workshops at representative sites
throughout the study area to facilitate consistency among observations and to collectively review
reference sites as a standard of comparison. Indicators that were assessed via SVAP include: Channel
Condition, Hydrologic Alteration; Bank Stability; Nutrient Enrichment; Manure Presence (if applicable);

Macroinvertebrates; Riparian Zone; In-Stream Habitat; and, Riffle Embeddedness.

Hydrology

MACTEC selected nine indicators related to potential hydrological degradation: subwatershed percent
Impervious Cover (IC), channel condition, hydrologic alteration, bank stability, flood prone area(s),
planned Transportation Improvement Program (TIP) activity, planned development(s), water storage, and

bank stabilization.

The indicators provided insight to the potential hydrological degradation of the streams and were assigned

values based on characteristics associated with each indicator. Percent impervious cover (IC) values were
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estimated for the subwatershed of each potential project site using 2001/2002 aerial photography.
Channel condition values were based on the degree of downcutting or channel widening. Hydrologic
alteration values were indicated by measure of channel incision and floodplain access. Bank stability
values were based on the degree of impact that has occurred on the stream bank. Flood prone area values
were based upon the proximity of known flooding problems to the potential project site. Floodprone
areas upstream or downstream of potential project sites were indicative of hydrological impacts and,

therefore, were assigned a higher score.

Planned North Carolina Department of Transportation (NCDOT) TIP activity values were based upon
preliminary information regarding the location of 2004-2010 NCDOT TIP projects (Perko, 2003). TIP
activity close to potential project sites was indicative of potential hydrological impacts (e.g., construction,
increased IC) and, therefore, was assigned a higher score. Information regarding planned developments
within the study area was primarily derived from planning documents supplied by the Cabarrus Soil and
Water Conservation District, county GIS data layers, and stakeholder input. Planned developments close
to potential project sites were indicative of potential hydrological impacts (e.g., construction, increased

IC) and, therefore, were assigned a higher score.

Water storage, a parameter taken from Guidance for Rating the Values of Wetlands in North Carolina
(NCDEHNR, 1995), refers to a wetland’s ability to store or convey floodwaters or groundwater seepage
and store (or delay) runoff. Wetlands with a reduced water storage capacity typically do not have the
micro-topographic relief, vegetative cover, slope, or size necessary to store large volumes of water and,
therefore, received low water storage values. Bank stabilization refers to the ability of a wetland to
mitigate the effect of erosive forces on adjacent water bodies. Wetlands with a low bank stabilization
value typically display one or more of the following characteristics: positioned within a forested
environment; removed from surface waters; relatively low gradient landscape; and / or minimal vegetative

cover.

Water Quality
MACTEC selected eight indicators related to potential water quality impairment: nutrient enrichment,
manure presence, macroinvertebrates, potential soil erodibility, TIP activity, stream classification, trash /

debris in stream, cattle access, and pollutant removal.

Values for each indicator were either qualitative or quantitative and were specific for each indicator.
Nutrient enrichment values based on clarity of water and macrophytic/algal growth. Manure presence
value was scored if livestock operations or human waste discharges are present. Macroinvertebrate scores

were based on number of species and pollution tolerance.
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For the purposes of this study, potential soil erodibility is grouped into three categories per Institute of
Water Research (2002) guidance: low potential for soil erodibility; moderate potential for soil erodibility;
and, high potential for soil erodibility. The soil erodibility characteristics for each site are estimated by
measuring the extent (linear footage) of low, moderate, or highly erodible soils immediately adjacent to

site hydrography.

Planned NCDOT TIP activity values are based upon preliminary information regarding the location of
TIP projects. TIP activity close to potential project sites is indicative of potential water quality impacts
(e.g., increased turbidity resulting from construction and subsequent development) and, therefore, is

assigned a higher score.

There are three stream classification categories within the study area: Water Supply Il (WSII) High
Quiality Waters (HQW) Critical Area (CA); WSII-HQW,; and Class C. The presence of trash / debris
within the stream (and along stream banks) was visually evaluated during field assessment activities.
Cattle access to streams, wetlands, and / or riparian areas was evaluated during field assessment activities.
Cattle access is described as unrestricted [uninhibited access throughout the evaluated reach, restricted

[access partially restricted via fencing, etc., and none (no access).

Pollutant removal refers to the ability of a wetland to receive (and retain or remove) sediment, nutrients,
and other contaminants. Wetlands with a low pollutant removal value typically display one or more of
the following characteristics: removed from surface waters (do not receive surface flow); located within

an undisturbed subwatershed; adjacent to higher order streams and, minimal vegetative cover.

Habitat

MACTEC selected nine indicators related to potential habitat degradation. The indicators are riparian
zone characteristics, in-stream habitat, canopy coverage, riffle embeddedness, NHP element occurrence(s)
and/or SNHA(s), planned TIP activity, invasive species, cattle access, aquatic barrier, wildlife habitat, and

aquatic life.

Riparian zone value denotes plant communities with appropriate structural components and native species
or introduced species that function similar to native species. In-stream habitat values are assigned based
on available habitat types. Canopy Coverage values are based on the percentage of shading. Riffle
embeddedness values are based on the embeddedness of the riffles within the stream. Natural Heritage
Element Occurrences (NHEOSs) identify the locations of rare and endangered species, occurrences of
exceptional natural ecosystems (terrestrial or aquatic), and special animal habitats. Similarly, Significant
Natural Heritage Areas (SNHAS) identify sites (terrestrial or aquatic) that have particular biodiversity

significance such as the presence of rare species, rare or high-quality natural communities, or other
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important ecological features. Planned NCDOT TIP activity values are based upon preliminary
information regarding the location of TIP projects. TIP activity close to potential project sites is
indicative of potential hydrological impacts. Field observations of invasive species are characterized as
follows: “Abundant,” “Moderate” (invasive species present but do not comprise the dominant vegetation),
and, “Absent / Rare” (invasive species were not observed or are rare). Cattle access to streams, wetlands,
and / or riparian areas was evaluated during field assessment activities. Cattle access is described as
“Unrestricted” (uninhibited access), “Restricted” (access partially restricted via fencing), and “None” (no
access). The presence of an aquatic barrier [e.g., elevated culvert] was evaluated during field assessment
activities. Values are based on the number of observed barriers. Wildlife habitat generally refers to the
presence of vegetation that provides both food and cover for a variety of species. Aquatic life refers to a
wetland’s ability to support populations of fish, amphibians, reptiles, and invertebrates. Its value is

generally determined by the presence of water, vegetation, and the surrounding land use.

4.1.2 Project Feasibility
Project Feasibility estimates relate to site-specific constraints associated with utility rights-of-way, access,
number of parcels / ownership, tree removal, infrastructure (e.g., roads and buildings), and preliminary
landowner interest. Highly feasible sites receive higher scores and, therefore, are considered a higher

priority (for restoration, enhancement, retrofit, etc.) than less feasible sites.

Utility constraint values are based upon field assessments and review of available municipal GIS data
layers. Higher values are associated with fewer constraints. Values are characterized as “None,” “One
Side,” or “Either Side” to generally describe the disposition of the utilities in relation to the potential
project site. Access constraint values are characterized as “None / Limited,” “Moderate,” or “Extensive”
to generally describe accessibility (e.g., site accessible by road) as it relates to the implementation of
potential projects. Land-ownership values are based upon the number of landowners (1, 2 — 3, > 3)
associated with the potential project site. Tree removal values are based upon field assessments of the
riparian zone with supporting information derived from 2001 / 2002 aerial photography, as necessary.
Riparian zone values are determined by natural vegetation/ compromised filtering function. The presence
of hydric soils or inclusions are typically indicative of conditions conducive to successful restoration (or
preservation) of aquatic systems (particularly wetlands). Infrastructure constraint values are characterized
as “None / Limited,” “Moderate,” or “Extensive” to generally describe infrastructure constraints (e.g.,
buildings, road and rail network) as it relates to the implementation of potential projects. Landowner
willingness to participate in EEP projects is essential for the successful implementation of restoration,

enhancement, and preservation projects designed to address key watershed functions such as hydrology,
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water quality, and habitat. Stakeholder involvement has facilitated interaction with landowners (i.e.,

CCO07-1, Appendix E in WIP) potentially interested in watershed improvement projects on their property.

4.1.3 Project Effectiveness
Potential Project Effectiveness criteria assess how each recommended project or strategy may specifically
address the identified causes of degradation and / or meets general EEP and stakeholder project criteria.
It includes evaluations of potential project pollutant removal, stream length, drainage area, wetland
acreage, educational opportunity, and recreational opportunity. Highly effective sites receive higher
scores and, therefore, are considered a higher priority (for restoration, enhancement, retrofit, etc.) than

less effective sites.

There are three potential BMP sites identified in the WIP-MCO06-1, MC06-2, and MC06-4. Elevated
levels of numerous pollutants have been identified within the study area including turbidity, fecal
coliform, nutrients, and metals. Turbidity and total suspended solids (TSS) both indicate the amount of
suspended solids in the water column; however, TSS values are more useful for estimating the quantity of
materials entering a water body. The efficiency of a given Best Management Practices (BMP) is
dependent upon numerous site-specific variables including: BMP size, type, design, and installation; soil
characteristics; site geology and topography; climate; watershed characteristics; and the nature of the
various pollutants present (USEPA, 1999). Pollutant removal values are intended to provide general

guidance for comparative purposes rather than definitive guidelines.

Stream length values are grouped into three categories based on estimates of the stream linear footage
available for restoration, enhancement, or preservation. The value ranges consist of the following:
< 1,500 I.f.; 1,500 - 3,000 I.f.; and, > 3,000 I.f. Longer reaches typically involve significant economies of
scale and arguably provide greater benefits to hydrology, water quality, and habitat functions. Reaches
below 1500 I.f. did not receive multipliers, and reaches above 1500 I.f. did receive multipliers, dependent
on total length. Most restorable stream reaches typically accommodate drainage areas < 20 sg. miles (per

EEP Project Site Selection Criteria found at http://www.nceep.net/pages/costs.htm). Therefore, drainage

area values are grouped into three categories according to drainage area of the potential project site.
Wetland acreage values are grouped into three categories based on estimates of acreage available for
restoration, enhancement, or preservation. More acreage typically involves significant economies of scale
and greater benefits to hydrology, water quality, and habitat functions. Wetlands with greater acreages
received higher multipliers. Educational and recreational opportunity values are based upon the site’s
proximity to public property. Recreational opportunity values are based upon the site’s proximity to
public property. It is assumed that project sites on public property will offer public access and provide
the greatest opportunities for recreational activities.
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4.1.4 Benefit/ Cost Estimate
The Benefit / Cost Estimate predicted for each project is determined by summing potential project site
scores for the Level of Degradation, Project Feasibility, and Project Effectiveness categories and dividing
by the estimated cost for the given project. Stream restoration cost estimates were related to the level of
impact (development) per subwatershed (described in Section 4.2 of PF&R). In general, subwatersheds
designated for preservation have not been highly impacted (minimal development) and, therefore, lack the
cost-increasing factors (e.g., utilities, relatively limited project length) encountered in more developed
subwatersheds. Subwatersheds designated for stream / wetland restoration have been moderately
impacted (moderate development) and will likely require more complex design and construction. Lastly,
subwatersheds designated for stormwater retrofit / BMP are highly impacted (very urbanized) and
typically represent the most costly stream restoration projects because of the significant construction
constraints presented by highly urban areas. The estimated cost used for wetland restoration [for Class
WL wetlands as defined in 15A NCAC 2B .0101(c)(8)] is: $12,276 per acre for non-riparian wetlands;
and, $24,552 per acre for riparian wetlands. These fees are comprehensive and are intended to reflect

actual restoration costs including planning, monitoring, and maintenance.

Land acquisition costs for non-traditional projects (e.g., structural stormwater BMP’s, preservation, etc.)
are based upon the latest tax parcel values and the projected area of impact (tax parcel value multiplied by
the projected area of impact). Cost estimates do not reflect the variable market values of property within
the study area and are intended to provide a consistent basis for comparison only. The cost estimates, in
general, are provided to assist the EEP and stakeholders in deciding where and with what combination of
projects optimal watershed benefits may be obtained. They are not intended to provide a comprehensive
appraisal of costs and do not include costs typically associated with variable, site-specific conditions (e.g.
geotechnical considerations). Potential project sites with high benefit / cost ratios are considered a higher

priority (for restoration, enhancement, retrofit, etc.).

In the WIP Report individual subwatershed reports, potential project site descriptions, visual assessment
data, and assessments of the general causes and effects of degradation (hydrology, water quality, and
habitat) are presented in Sections 3, 4, 5, 6, and Appendix D of the WIP report (MACTEC, 2004). Each

project-specific report includes brief project summaries.

Project-specific tables were provided at the beginning of each subwatershed section with prioritization
criteria values and corresponding scores, recommended watershed improvement project types, potential
threats to watershed function addressed by the recommended project(s), miscellaneous notes, an estimate
of costs, and a benefit / cost calculation. Project-specific figures were provided as well. In Table 5 is a

list of all the improvement sites from the WIP report. Both an un-weighted ranking of sites and a ranking
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of sites using EEP weights for project size can be found in Appendix F of the WIP report (MACTEC,
2004).

4.2 RESULTS OF PROJECT PRIORITIZATION

Table 5 contains a listing, in rank order, of all 81of the projects identified within the study area. This
ranking is based upon Benefit/Cost ratio, with scores un-weighted and based upon the methodology

outlined in this section.
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PROJECT PROJECT CURRENT PROJECT PROJECT ESTIMATED BENEFIT/
RANK SITE JURISDICTION PROPOSED PROJECT TYPE DEGRADATION  FEASIBILITY  EFFECTIVENESS — cosT
SCORE SCORE

1 MCO02-5 Mecklenburg County  Wetland Preservation 210 45 42 25,668 11.57
2 CC17-3 Cabarrus County Wetland Preservation 37.5 45 32 15,772 7.26
3 RCO08-2 Mecklenburg County  Culvert Replacement 95 40 12 105,000 1.40
4 CC17-1 Cabarrus County Wetland Preservation 37.5 50 30 85,089 1.38
5 RCO05-4 Cabarrus County Wetland Preservation 22.5 40 22 67,500 1.25
6 MCO02-6 Mecklenburg County  Culvert Replacement / Bank Stabilization 230 40 10 155,000 1.16
7 CC09-2 Cabarrus County Stream Preservation 80 40 20 250,399 0.56
8 CC04-3 Rowan County Stream Preservation 25 30 12 124,579 0.54
9 CC08-1 Cabarrus County Stream / Wetland Restoration 155 40 12 382,050 0.54
10 CC06-1 Cabarrus County Stream Restoration 207.5 50 22 558,400 0.50
11 CC04-1 Rowan County Stream Restoration 122.5 25 10 322,000 0.49
12 CC17-2 Cabarrus County Stream Restoration 127.5 35 22 379,200 0.49
13 MCO07-2  City of Charlotte Stream Restoration 190 55 37 607,500 0.46
14 MCO05-1 City of Charlotte Stream / Wetland Restoration 197.5 40 42 620,000 0.45
15 CC06-2 Cabarrus County Stream Restoration / Culvert Replacement 122.5 35 22 421,400 0.43
16 MCO07-5 City of Charlotte Stream Enhancement 62.5 25 15 237,900 0.43
17 MCO07-6 City of Charlotte Stream Enhancement 110 25 25 372,600 0.43
18 RCO08-4 Mecklenburg County  Stream Restoration 145 45 22 494,000 0.43
19 MCO01-3 City of Charlotte Stream Enhancement 77.5 25 30 326,750 0.41
20 MCO02-4 Mecklenburg County  Stream / Wetland Restoration 182.5 50 14 609,750 0.40
21 CC08-3 Cabarrus County Stream Restoration 132.5 45 12 502,000 0.38
22 CC12-3 City of Concord Stream Restoration 172.5 45 12 622,500 0.37
23 MCO01-1 Mecklenburg County  Stream Restoration 140 35 32 556,750 0.37
24 RCO07-4 Mecklenburg County  Stream Enhancement 117.5 30 12 436,500 0.37
25 MCO01-4 Mecklenburg County  Stream Restoration 170 25 12 617,750 0.34
26 RCO05-3 Cabarrus County Stream Enhancement 105 45 12 494,000 0.33
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PROJECT  PROJECT CURRENT PROJECT PROJECT ESTIMATED BENEFIT/
JURISDICTION PROPOSED PROJECT TYPE
RANK SITE DEGRADATION  FEASIBILITY  EFFECTIVENESS COST ($) COST
SCORE SCORE
27 CCO04-2 Rowan County Stream Restoration 175 50 12 734,250 0.32
28 CC06-3 Cabarrus County Stream Restoration 125 30 22 551,800 0.32
29 RR02-3 City of Concord Stream Enhancement 57.5 20 10 274,250 0.32
30 CC16-4 City of Harrisburg Stream Restoration 170 45 20 754,000 0.31
31 MCO04-4 City of Charlotte Stream Restoration 200 25 20 796,000 0.31
32 CC16-2 Cabarrus County Stream Restoration 117.5 30 22 570,250 0.30
33 RCO07-3 Mecklenburg County  Stream Restoration 77.5 35 32 501,250 0.29
34 RCO06-4 Cabarrus County Stream Restoration 92.5 40 22 547,000 0.28
35 RCO06-5 Cabarrus County Stream Restoration 107.5 40 7 555,000 0.28
36 MCO04-2 City of Charlotte Stream Enhancement 87.5 25 22 490,400 0.27
37 RCO07-2 Mecklenburg County  Stream Restoration 117.5 40 19 691,750 0.26
38 CC03-2 Iredell County Stream Preservation 35 15 20 285,600 0.25
39 CC09-3 Cabarrus County Stream Enhancement 122.5 30 12 649,000 0.25
40 CC12-2 City of Concord Stream / Wetland Restoration / Culvert 155 45 22 878,750 0.25
41 MCO02-1 Mecklenburg County  Stream Restoration 115 30 12 616,500 0.25
42 MCO04-1 City of Charlotte Stream Enhancement / Wetland 90 40 42 680,800 0.25
43 MCO04-3 City of Charlotte Stream Enhancement / Wetland 107.5 40 22 677,944 0.25
44 RCO02-2 Cabarrus County Stream / Wetland Restoration 145 45 14 825,500 0.25
45 RRO1-1 Cabarrus County Stream Enhancement / Wetland 145 35 14 761,500 0.25
46 CC08-2 Cabarrus County Stream Enhancement 112.5 15 12 576,750 0.24
47 RCO05-2 Cabarrus County Stream Enhancement / Wetland 102.5 40 32 820,008 0.21
48 CC14-2 City of Concord Stream Enhancement 125 10 30 825,500 0.20
49 MCO01-2 City of Charlotte Stream Enhancement 85 35 40 809,000 0.20
50 MCO03-2 City of Harrisburg Stream Enhancement 110 30 2 715,000 0.20
51 RC04-1 Mecklenburg County  Stream Enhancement 95 40 12 723,750 0.20
52 RCO07-1 Mecklenburg County  Stream Restoration / Wetland Preservation 100 45 25 859,504 0.20
53 RR02-2 City of Concord Stream Restoration 1125 20 20 767,000 0.20
54 MCO03-1 City of Harrisburg Stream Enhancement 70 20 12 540,500 0.19
55 MCO05-2 City of Charlotte Stream / Pond Enhancement 175 30 20 1,204,795 0.19
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PROJECT  PROJECT CURRENT PROJECT PROJECT ESTIMATED BENEFIT/
RANK SITE JURISDICTION PROPOSED PROJECT TYPE DEGRADATION FEASIBILITY  EFFECTIVENESS COST () cosT
SCORE SCORE

56 MCO07-4 City of Charlotte Stream Enhancement 72.5 30 27 697,200 0.19
57 CCO03-3 Iredell County Stream Restoration 130 40 20 1,091,250 0.17
58 RC09-1 Cabarrus County Culvert Replacement / Stream 70 20 32 705,400 0.17
59 CC14-1 City of Concord Stream Enhancement 92.5 35 10 885,000 0.16
60 CC15-3 City of Concord Stream Restoration 55 25 12 581,500 0.16
61 MCO06-2 City of Charlotte Stormwater Wetland 152.5 40 27 1,379,259 0.16
62 MCO07-3 City of Charlotte Stream Enhancement / Wetland 130 40 a7 1,368,408 0.16
63 MCO06-4 City of Charlotte Stream Restoration / Pond Enhancement / 132.5 20 27 1,180,351 0.15
64 MCO06-5 City of Charlotte Stream Restoration / Pond Enhancement 135 25 1,067,967 0.15
65 MCO02-3 City of Charlotte Stream Enhancement 77.5 25 40 1,131,750 0.13
66 RCO05-1 Cabarrus County Stream Restoration 92.5 30 20 1,118,250 0.13
67 CC03-1 Iredell County Stream / Wetland Restoration 115 40 22 1,467,000 0.12
68 CC15-1 City of Concord Stream Restoration 60 45 20 1,007,750 0.12
69 RC08-1 Cabarrus County Stream Restoration 165 55 20 1,947,750 0.12
70 CCO01-1 Iredell County Stream Restoration 105 35 20 1,416,250 0.11
71 RCO02-1 City of Harrisburg Stream Restoration / Pond Enhancement 70 25 12 982,267 0.11
72 MCO05-3 Mecklenburg County  Stream Enhancement / Preservation 185 15 12 2,396,344 0.09
73 CC12-1 City of Concord Stream Preservation / Buffer Enhancement 77.5 25 12 1,446,873 0.08
74 MCO06-1 City of Charlotte Stream Restoration / Pond Enhancement 105 30 25 1,990,687 0.08
75 MCOQ07-1 City of Charlotte Stream Enhancement / Wetland 152.5 35 47 2,761,436 0.08
76 RCO08-3 Mecklenburg County  Stream Preservation 52.5 25 30 1,329,986 0.08
77 CC16-3 Cabarrus County Stream Preservation 62.5 15 20 1,357,543 0.07
78 CC15-2 City of Concord Stream Preservation / Restoration 27.5 20 14 1,065,152 0.06
79 RR02-4 City of Concord Stream / Wetland Preservation 40 25 20 1,877,600 0.05
80 RR02-1 City of Concord Stream Preservation / Buffer Restoration 27.5 35 30 2,639,350 0.04
81 MCO06-3 City of Charlotte Preservation 65 25 25 4,117,696 0.03
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5.0 CODDLE CREEK LOCAL WATERSHED (20010)

5.1 CHARACTERIZATION

The Coddle Creek Local Watershed comprises the north and northeast portion of the study area,
encompassing approximately 81.3 square miles. It is primarily located within Cabarrus County with small
portions in southwestern Rowan County and southeastern Iredell County (Figure 9). Predominantly rural,
with upper reaches protected by water-supply watershed regulations applicable to Lake Howell (formerly
known as Coddle Creek Reservoir), this local watershed is characterized by impaired waters listed on the
state’s 303 (d) list (NCDENR, 2004).

The Coddle Creek Local Watershed is the largest of the local watersheds within the study area and
includes Lake Howell (formerly the Coddle Creek Reservoir), a 1,300-acre impoundment that provides
raw water for the Coddle Creek Water Treatment Plant and the Kannapolis Water Treatment Plant. Lake
Howell’s drainage area is designated as a Water Supply Il (WS-II) High Quality Waters (HQW)
watershed and includes approximately 47 square miles in parts of Cabarrus, Rowan, and Iredell Counties.
The dam impounds approximately 5 billion gallons, which allows for a daily safe yield of approximately
28 million gallons. Lake Howell was constructed in 1992-1993 by Cabarrus County, and operation and

maintenance is performed by the Water and Sewer Authority of Cabarrus County (2003).

The most significant functional problems noted in this local watershed include: degraded riparian and
stream habitats, stream down-cutting and widening, and elevated levels of turbidity, fecal coliforms,
nutrients and metals (PF&R 2003).

5.1.1 Hydrology

The Coddle Creek Local Watershed flows generally to the south and is characterized by a dendritic
drainage pattern. It is located east of the Rocky River mainstem and drains an area south of the North
Carolina State Highway 152 (NC-152) and north NC-49 to it confluence with the Rocky River. Total
stream length for the area (North Carolina Center for Geographic Information and Analysis NCCGIA
1996) is approximately 188.2 miles for the 81.3-square mile drainage area, resulting in a drainage density

of 2.3 stream miles / square mile (excluding lakes and ponds).

The hydrology of a watershed is impacted by many variables, all of which can be affected by
development. The Coddle Creek Local Watershed contains parts of the cities of Concord and Kannapolis,
both of which are expanding. Mooresville (Iredell County) is also rapidly encroaching on the northern,
more rural areas of the local watershed. This increased level of development leads to an increase in

impervious cover, an increase in channelization of stormwater, a decrease in forested riparian corridors
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along streams, and an increase in floodplain development, ultimately leading to impaired hydrologic
function. Major indicators of impaired hydrologic function noted within this Local Watershed include:

stream down-cutting, bank erosion, channel alteration and widening.
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MCO01-4 is located along an UT to Clarks Creek near Hucks Road. The site is characterized by bank
instability, channelization, channel incision, an inadequate riparian buffer, and unrestricted access by
livestock to the riparian zone and stream channel. MCO01-4 has the potential to offer over 2,400 I.f. of
stream restoration. The site has moderate access and infrastructure constraints. A utility right-of-way
borders the right bank. Significant landowner coordination/cooperation (five landowners) may be

necessary to conduct stream restoration.

SUBWATERSHED DESCRIPTION 10: MCO02

The MCO02 subwatershed includes four potential project sites. Site MC02-1 is targeted for stream
restoration, MCO02-3 is targeted for stream enhancement, MC02-4 is targeted for stream and wetland
restoration, MCO02-5 is targeted for wetland preservation, and MCO02-6 is targeted for culvert replacement.
MCO02-2 is intermittent in nature and does not provide viable project opportunities. MC02-1 is located
within a forested region between NC-29 and 1-85 along a UT to Mallard Creek. Observed problems
within the reach include sedimentation and an absence of macroinvertebrates. MC02-1 has the potential
to provide approximately 2,500 I.f. of stream restoration. The site has two landowners, moderate access

constraints (riparian buffer), and limited infrastructure constraints.

MCO02-3 is located within a forested catchment near the confluence of an UT to Stony Creek and the
Stony Creek mainstem. The site is experiencing only minor problems with channel incision and erosion.
MCO02-3 is on public property (Mecklenburg County), and is south of Mallard Creek Community Park.
The reach has the potential to provide over 4,500 I.f. of stream enhancement. MCO02-3 has moderate
access (limited by riparian zone) and utility (sewer line along northern boundary of the UT) constraints.
The site may provide an opportunity for a relatively extensive stream enhancement project with the

potential to provide public educational and recreational benefits as well.

MCO02-4 is located along an UT to Stony Creek within an agricultural area adjacent to a residential
subdivision. The site is characterized by bank instability, sedimentation, channel incision, access by
livestock to the stream channel and riparian zone, and an inadequate riparian buffer. MC02-4 may
provide over 2,300 I.f. of stream restoration. In addition, Juncus sp. observed within the adjacent pasture
suggests a potential opportunity for limited wetland restoration. MCO02-4 includes three landowners and
is characterized by limited access and infrastructure constraints, as well as a utility right-of-way along the

left bank. MACTEC completed a preliminary geomorphological survey of this site.

MCO02-5 is located on Mecklenburg County property in an area west of Bingham Road. This area
includes a mixture of high-quality upland and wetland habitats worthy of preservation. A small region

near MCO02-5 is designated as a Significant Natural Heritage Area (Bingham Road Hardpan Forest). It
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encompasses approximately 16 acres and is considered a rare community type in Mecklenburg County.
There are also two Natural Heritage Element Occurrences (Natural Communities) associated with this
area: an upland depressional swamp forest and a xeric hardpan forest. The construction of a new High

School nearby may facilitate the establishment of an educational program for the area.

MCO02-6 is located within a forested region on an UT to Stony Creek. The Homewood Drive culvert is
actively eroding and has created a barrier to aquatic organisms. The UT is experiencing extreme bank
erosion directly downstream of the culvert. A recommendation would be to replace the existing culvert
with a pre-cast concrete “bottomless culvert” and regrade the upstream and downstream channel to
promote free flow through the structure. MCO02-6 has moderate access constraints (riparian buffer) and

limited infrastructure constraints.

SUBWATERSHED DESCRIPTION 11: MC04

The MCO04 subwatershed includes four potential project sites. Sites MC04-1 and MCO04-3 are both
targeted for stream enhancement and wetland preservation. In addition, MCO04-2 is targeted for stream
enhancement and MCO04-4 is targeted for stream restoration. MCO04-1 is located on public property
(Mecklenburg County) near a residential subdivision along the Mallard Creek mainstem. Residential
development surrounds the site and Mallard Creek is characterized by bank instability, channel incision,
and a limited riparian buffer. Although the site has relatively few macroinvertebrates, in-stream habitat is
excellent, indicating potential water quality problems. MCO04-1 has the potential to provide
approximately 2,700 acres of stream enhancement. The site has moderate access and infrastructure
constraints, as well as a sewer line which crosses the stream, and a greenway adjacent to the stream
channel. NWI wetlands mapped along the stream channel are primarily on County property and will not

likely face future impacts.

MCO04-2 is located south of a large residential subdivision, approximately 2,500 I.f. downstream of
MCO04-1. The site has problems associated with eroding banks and an inadequate riparian buffer. MCO04-
2 may provide over 2,400 L.f. of stream enhancement. A greenway (Mecklenburg County) was under
construction adjacent to the stream channel during field reconnaissance efforts in October 2003. As
observed at MC02-1, in-stream habitat was excellent; however, macroinvertebrate diversity was low and
pollution intolerant taxa were absent. MCO04-2 has moderate infrastructure and access constraints and

three landowners.

MCO04-3 is located within a forested catchment near Harris Boulevard along an UT to Mallard Creek. The
site is characterized by bank instability, channel incision, excessive amounts of trash within the stream

channel, and possible nutrient enrichment. In addition, the Harris Boulevard culvert appears to be

101






Lower Yadkin River Basin Local Watershed Planning (Phase Two) November 30, 2004
MACTEC Project 6470030020 Local Watershed Management Plans

MCO05-2 is located east of NC-29 adjacent to a golf course along Mallard Creek. The site is characterized
by bank erosion, channel incision, sedimentation, and a limited riparian buffer. MCO05-2 has the potential
to provide approximately 3,000 L.f. of stream enhancement. The site has three landowners with moderate

access and extensive infrastructure constraints.

MCO05-3 is located within a forested catchment along an UT to Mallard Creek (adjacent to Site MCO05-2).
Although significant development has occurred within the headwaters of this reach, the majority of the
site is relatively stable with an intact, forested riparian corridor. Continued development, however
appears imminent. The lower portion of the reach (from confluence with Mallard Creek extending
approximately 300 L.f. upstream) appears to be suffering from channel incision, bank instability and
sedimentation as it attempts to maintain its connection with an incising Mallard Creek mainstem. As a
result, potential enhancement opportunities are currently limited to the lower reach. MCO05-3 may
provide a limited opportunity for enhancement, along with preservation of the remaining forested stream

corridor. MACTEC has completed a preliminary geomorphological survey of this site.
SUBWATERSHED DESCRIPTION 13: MCO06

The MCO06 subwatershed includes five potential project sites;: MCO06-1 is targeted for stream restoration /
pond enhancement; MCO06-2 is targeted for a stormwater wetland; MCO06-3 is targeted for preservation;
and, MC06-4 and MCO06-5 are targeted for stream restoration / pond enhancement. MCO06-1 is located in
a highly impervious area near the IBM Corporation campus and Harris Boulevard along an UT to Doby
Creek. The stream reach is characterized by sedimentation and bank instability and has the potential to
provide approximately 5,104 I.f. of stream restoration. In addition, two adjacent, existing ponds are
candidates for enhancement designed to improve hydrology, water quality, and habitat functions.
Preliminary enhancement (retrofit) recommendations include planting of wetland vegetation (with
potential establishment of an aquatic bench or littoral zone), removal of accumulated sediment, potential

redesign to raise the normal pool (increase surface area) and increase basin volume for sediment removal.

MCO06-2 is located near 1-85 south of Harris Boulevard along Doby Creek. The reach is characterized by
sedimentation, channel incision, bank instability, and a limited riparian buffer. Although significant
infrastructure and utility constraints are present, the site may provide approximately 4,430 I.f. of stream
restoration. In addition, the establishment of a stormwater wetland (extended detention) west of the
channel will help address non-point source pollutants and runoff associated with impervious surface

(approximately 33 acres) at the adjacent IBM facility.

MCO06-3 is located within a forested catchment between NC-29 and 1-85 along an UT to Doby Creek.

The site is characterized by an excellent riparian buffer, in-stream habitat, and channel condition and
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received an “Excellent” stream rating, the highest within the study area. Given its strategic location
between NC-29 and 1-85, it will likely experience significant development in the near future. The site
presents a unique opportunity to preserve a “reference” catchment within one of the most highly

urbanized regions within the study area. It provides approximately 3,100 I.f. of preservation.

MCO06-4 is located north of 1-85, near the Northside Baptist Academy along Doby Creek. The site is
characterized by channelization, sedimentation, channel incision, and limited macroinvertebrate diversity.
It has the potential to provide approximately 2,260 |.f. of stream restoration. In addition, preliminary
retrofit recommendations include enhancement of the existing, in-line pond (approximately 117-acre
drainage area), and / or the creation of approximately 10 bioretention areas to treat the impervious surface
(approximately 9.6 acres) associated with the Academy parking lot. An additional project opportunity
(preservation) may be located immediately downstream on a parcel owned by IBM. The parcel includes

approximately six acres of NWI-mapped riparian wetlands within a forested stream reach.

MCO06-5 is located within a forested area near a residential subdivision along an UT to Doby Creek. The
site has problems associated with sedimentation, channelization, bank instability, and limited
macroinvertebrate diversity. It has the potential to provide approximately 3,180 I.f. of stream restoration.
In addition, two adjacent, existing ponds (combined drainage area of approximately 21 acres) draining

recently constructed residential areas are candidates for enhancement.
SUBWATERSHED DESCRIPTION 14: MCO07

The MCOQ7 subwatershed includes six potential project sites. Sites MC07-1 and MCOQ7-3 are targeted for
stream enhancement and wetland preservation, MCOQ7-2 is targeted for stream restoration, and MCQ7-4,
MCOQ7-5, and MCO7-6 are targeted for stream enhancement. Sites MCO07-1, MCQ7-2, and MCQ07-3, all
located within the University of North Carolina at Charlotte (UNCC) campus along Toby Creek, present
an opportunity for a combined project including aspects of preservation, enhancement, and restoration
within an environment uniquely suited to provide educational opportunities for the public. MCO07-1 is
located near the southern portion of the campus and is characterized by bank instability, channelization,
sedimentation, and channel incision. The site has the potential to provide over 2,800 I.f. of stream
enhancement. In addition, NWI wetlands (approximately 21 acres) are mapped adjacent to the channel

and may provide additional enhancement and / or preservation opportunities.

MCOQ07-2 is located downstream of MCQ7-1 along Toby Creek adjacent to the track and field complex /
athletic facilities west of Craver Road. The site is experiencing bank instability, sedimentation, channel
incision, and lacks a riparian buffer. MCQ7-2 has the potential to provide over 2,000 Lf. of stream

restoration.
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MCO07-3 is located downstream of MCO07-2 within a forested area on the north end of campus. Despite
the presence of an intact, forested buffer, the site is characterized by bank instability, sedimentation,
channelization, and channel incision. It has the potential to provide over 2,100 I.f of stream restoration.
In addition, NWI wetlands (approximately 21 acres) are mapped adjacent to the channel and may provide
additional enhancement and / or preservation opportunities. The forested nature of this site may present
considerable access issues. Less invasive enhancement techniques or simple preservation of the forested

riparian corridor may prove preferable if restoration is not feasible.

MCO07-4 is located between two newly constructed subdivisions along an UT to Toby Creek. The site has
problems associated with bank instability, channel incision, and trash within the stream channel. The
riparian zone remains intact and the in-stream habitat is excellent, but threatened by unstable channel
conditions. MCO07-4 has the potential to provide approximately 2,300 I.f. of stream enhancement. Most
of the reach is on public property (Mecklenburg County), recent development, however, may present

potential access constraints.

MCO07-5 is located along Toby Creek near a residential subdivision. The site has problems associated
with bank instability, channel incision, and sedimentation. However, as seen at MCO07-4, the riparian
zone remains relatively intact and the in-stream habitat is excellent. The site offers limited linear footage
(potential to provide approximately 800 I.f. of stream enhancement) and is characterized by moderate

access and infrastructure constraints.

MCO07-6 is located within a forested area along Toby Creek. The site is characterized by channel incision,
sedimentation, bank instability, channelization, and limited impacts to the riparian buffer zone. MC07-6
has the potential to provide over 1,200 I.f. of stream enhancement. The site is adjacent to public property
and would require coordination with three landowners prior to project activities. It is characterized by

moderate access and infrastructure constraints and a utility right-of-way along the left (west) bank.
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Project # Description # of Parcels Functional Stressor*  Stakeholder Concern* Functional Improvement*
MCO04-4 3184 |.f. / Stream Restoration 3 C,D,E G,H A B, C C EFHK
MCO05-1 1616 I.f. / Stream/Wetland Restoration 1 AB,C D FH A B,C,D B,C,D,E G,H,J K
MCO05-2 3004 I.f. / Stream / Pond Enhancement 3 AB,C,D,EH A B, C B,C,E, H K
MCO05-3 2649 L.f. / Stream Enhancement / Preservation 3 ABCDEH A B, C A/B /D EH
MCO06-1 5104 I.f. / Stream Restoration / Pond 2 A /B,C,D A /B,C,D B,E,H K
MCO06-2 4430 I.f. / Stormwater Wetland 3 A B,C,D,E H A B,C,D B,C,D,EH
MCO06-3 3091 I.f. / Stream Preservation 5 N/A A B, C A B, D
MCO06-4 2260 I.f. / Stream Restoration / Pond 3 ABCDEH A B C,D B,C,D,E G HK
MCO06-5 3180 I.f. / Stream Restoration / Pond 3 A /B,C,D,EFH A B,C B,E, G H,K
MCO07-1 2885 I.f. / Stream Enhancement / Wetland 2 A/B,C,D EH A B, C E,H
MCO07-2 2025 I.f. / Stream Restoration 1 A B,CDEH A B, C C,EG,H,IJ
MCO07-3 2122 I.f. / Stream Enhancement / Wetland 1 A B,C D EH A B, C E,H
MCOQ7-4 2324 |.f. / Stream Enhancement 3 A /B,CF A B,C E,H
MCO07-5 793 I.f. / Stream Enhancement 4 A B, C A B, C E,H
MCO07-6 1242 I.f. / Stream Enhancement 6 A/ BCD,H A B, C C,EH

*KEYS
FUNCTIONAL STRESSORS STAKEHOLDER CONCERN FUNCTIONAL IMPROVEMENT

A: Channel Condition

B: Hydrologic Alteration
Flow

C: Bank Stability

D: Nutrient Enrichment

E: Macroinvertebrates

F: Trash / Debris in Stream
G: Cattle Access

H: Riffle Embeddedness

N/A — Not Applicable

A: Water Quality
B: Wildlife Habitat

C: Recreation

D: Stormwater Flood Control
E: Drinking Water
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A: Offset / Prevent Development -1C
B: Diminish / Manage Urban Stormwater

C: Repair Buffer Disturbance

D: Replace Buffer Encroachment

E: Decrease / Repair Streambank Erosion
F: Prevent / Limit Livestock Access

G: Repair Channel Alteration

H: Decrease Turbidity

I: Remove Aquatic Barrier

J: Remove Invasive Species

K: Remove / Control Nutrients
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6.2.2 Institutional Measures

Institutional measures include ordinances, codes, regulations and other instruments adopted by political

jurisdictions in order to minimize the negative impacts which developmental activities have upon

hydrology, water quality and aquatic habitat or which serve to protect or even improve these attributes

within the watershed.

The following recommended actions, if implemented by local governments within the watershed, can
have a positive effect upon the preservation or enhancement of this watershed’s vital functions.
A. The municipalities of Charlotte, Harrisburg and Concord and the counties of Mecklenburg

and Cabarrus should consider formal adoption of the Mallard Creek Local Watershed
Management Plan as a supplement to their respective Comprehensive Plans.

This watershed management plan is based upon a relatively comprehensive study of the
hydrology, water quality and aquatic habitat within the Mallard Creek Local Watershed. This
study -- comprised of a Preliminary Findings & Recommendations Report (PF&R), the
Watershed Improvement Projects (WIP) Plan and this final Watershed Management Plans &
Recommendations (WMP&R) identifies the most important local watershed functions and
functional deficits and makes recommendations to alleviate or mitigate these problems. As such,
the recommendations of the WMP&R are complementary to and have impact upon the
Comprehensive Plans of each of the constituent political jurisdictions. The value of these local
Watershed Management Plans will be greatest if they are treated in the context of — and as a
supplement to — the Comprehensive Plans developed by the towns, cities and counties comprised

within the upper Rocky River area.

On December 6, 2004 the Cabarrus County Board of Commissioners announced that it is
embarking on a cooperative effort to develop a progressive and synchronized approach to land
use and growth management (Cabarrus County, 2004). The County is considering the imposition
of a six-month moratorium on residential development in its unincorporated areas during which
time it will draft and implement development and zoning ordinances similar to those in the Cities
of Concord and Kannapolis and the Town of Harrisburg, which are consistent with these growth
management goals. It further announced that the County will be entering into a Memorandum of
Understanding with the Cities of Concord and Kannapolis and the Town of Harrisburg under
which these municipalities will endorse the County’s effort to revise its development ordinances
and will agree not to annex residential properties during the next six months. This planning effort

and associated moratorium will provide an excellent opportunity for the local governments within
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the local watershed to consider and adopt planning practices, such as Low Impact Development,

that are consistent with the goal of preservation of hydrology, water quality and aquatic habitat.

B. Develop and implement a robust Public Education Program on watershed issues.

As part of the EPA’s NPDES Phase Il Stormwater Public Education and Outreach on

Regulations, a public education and outreach program | Stormwater Impacts _ _

. . . o ) You must implement a public education
is required that will help citizens understand the impact | program to distribute  educational
materials to the community or conduct
equivalent outreach activities about the
developers and contractors) have upon the watershed. impacts of storm water discharges on
water bodies and the steps that the public

A defined public education program is important not | can take to reduce pollutants in storm
water runoff.

[40CFR 122.34 (b)(1)(i)]

that their actions (and the actions of others such as

only for municipal and county government to achieve

compliance with the Phase Il regulations, but, more

importantly it is essential to the development of a responsible public attitude toward watershed
management. As citizens understand the importance of hydrology, water quality and aquatic
habitat to their quality of life, as well as the consequences of their actions upon these attributes,
they will pay greater attention to activities that might have detrimental consequences. Many of
the municipalities in NC (e.g. City of Charlotte, Town of Chapel Hill, and Town of Cary) have
established successful stormwater public education programs and can be contacted regarding the
details of their programs. In addition, the Land-of-Sky Council has developed a series of
stormwater fact sheets under contract to the NC Division of Water Quality (NCDENR, 2002c).
Links to these and other resources can be found in the technical resources provided in section
6.2.8.

C. Adopt and enforce more comprehensive Riparian Buffer Ordinances.

Riparian buffers have been shown to both improve water quality and protect stream banks from
erosion. Cabarrus County (Cabarrus, 2004), the City of Charlotte (Charlotte, 1999) and
Mecklenburg County (Mecklenburg, 1999) have each developed requirements for riparian buffers
along streams that provide this protection. The agricultural uses, which comprise a portion of the
Mallard Creek watershed, are exempted in North Carolina from zoning requirements such as
these (NC General Statutes 153A-340). As development of the rural portions of this watershed
continues, the agricultural exemption will be replaced by the zoning overlay requirements,
resulting in the development of riparian buffers within the agricultural usage areas within the
Mallard Creek watershed. In the interim, while agricultural activities continue to be significant in
these areas, agricultural best management practices (BMP’s) should be encouraged (See Section
6.2.3B).
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Efforts should be taken to ensure that vegetated buffer strips are maintained along all perennial
and intermittent streams within the watershed. It is recommended that each of the local
governments having jurisdiction over the Mallard Creek local watershed adopt and enforce
ordinances that extend the protection of minimum 50-foot vegetative buffers to all of the
perennial and intermittent streams that comprise the watershed.

D. Aggressively monitor compliance with and enforce Erosion and Sedimentation Control
Ordinances.
Each of the political jurisdictions within the Mallard Creek local watershed has adopted a local
sediment & erosion control ordinance in compliance with the state’s Sedimentation Pollution
Control Act of 1973 (SPCA). These ordinances provide sufficient legal basis for the regulation
of construction activities to ensure that sedimentation and erosion is minimized. However, this
regulatory control is only as effective as is the associated monitoring of construction and
enforcement of the ordinance. Mecklenburg County has recently taken enforcement actions
against developers who were failing to comply with E&SC ordinances, providing assurance that
violation will not be tolerated. The challenge faced by many local governments, particularly
those experiencing rapid development, is providing an adequate level of construction monitoring
with a modest staff of erosion & sediment control (E&SC) inspectors. In fact, during the field
investigation conducted as part of this planning process, numerous examples of sediment-laden

waters downstream of construction activities were identified (PF&R, 2003).

Some local governments have increased development review and processing fees to fund
additional field resources for E&SC monitoring. In addition, when the public becomes aware of
the cause and effect of construction-related erosion and sedimentation problems (See
Recommendation 6.2.2B) they will be more likely to become involved in identifying construction
sites which are the source of such problems, thus enforcement actions may be taken. It is
recommended that each jurisdiction establishes an E&SC “hot-line” where calls can be taken
from the informed public. In this way, the monitoring resources of the local jurisdiction can be
more effectively leveraged into action.

E. Require Developers to utilize Stormwater Management Best Management Practices

(BMP’s) to limit the impact of development upon downstream hydrology, water quality and
habitat.

As the cities of Charlotte and Concord continue to steadily grow over the next decade, the
remaining agricultural area in the Mallard Creek Watershed will likely become nearly completely
urbanized.  This future development will provide the opportunity to move stormwater

management beyond the traditional limitation of runoff to predevelopment levels to also
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F.

incorporate measures that will take water quality into consideration. This is the focus of the EPA
NPDES Phase Il Stormwater regulations (EPA, 1999), with which these local governments must
eventually comply. BMP’s that increase stormwater retention time, promote infiltration and
provide filtration should all be incorporated into the compliance strategy for Post-Construction
Storm Water Management of the Phase 1l Regulations. Site plan review for new developments

should address storm water quality as well as storm water quantity issues.

Amend Subdivision Ordinances to promote Low Impact Development.

Developmental activities which minimize impervious cover reduce the utilization of closed
stormwater conveyance systems and incorporate stormwater management best management
practices have less impact upon the natural environment and are referred to as “Low Impact
Development” (LID) measures. LID measures are designed to more closely replicate the natural
hydrologic system, including infiltration, storage, recharge and evapotranspiration, thereby
allowing development while minimizing the impact upon hydrology, water quality and aquatic
habitat.

LID measures have been successfully implemented in areas undergoing rapid urbanization such
as Prince George’s County, MD, Boston, MA and the Puget Sound Region, WA (see technical
resources on LID in section 6.2.8). In addition to utilizing techniques such as cluster
development to maximize open spaces, LID incorporates stormwater management measures like
grassed swales, bio-retention cells and permeable pavement to control and/or treat the runoff
produced by urbanization. Given the amount of rural area currently existent within the Mallard
Creek watershed and the current pace of development, the incorporation of LID measures in this
development can appreciably mitigate the impact upon resources within the watershed. With
assistance of the Mecklenburg County Water Quality Program (MCWQP), the Town of
Huntersville adopted a low impact development (LID) ordinance in February, 2003 in order to
protect all surface waters within its jurisdiction from pollution from stormwater runoff
(Huntersville. 2003).

Many LID measures, such as narrower pavement width on subdivision streets and the use of grass
swales, rather than traditional curb and gutter conflict with current subdivision standards
(NCDOT, 2000) requiring some changes in ordinances to accommodate this type of development.
In addition, since the incorporation of LID measures often results in greater development expense
(either in construction cost, fewer lots per acre, or both) many jurisdictions have utilized
incentives (such as greater overall density allowances) to promote this type of development.

Other jurisdictions have mandated that LID measures be utilized in the development of
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particularly sensitive areas. Since LID can result in neutral impacts upon or even improvements
in hydrology, water quality and habitat, the cost of promoting these measures is justified by their
environmental benefits (EPA, 2004).

G. Establish a Watershed Stewardship Program to provide stakeholder oversight over Mallard
Creek.
A watershed stewardship program can be a very effective tool for gaining stakeholder consensus,
engaging interested parties to keep “watch” over activities affecting the stream and identifying a
champion for various watershed improvement projects. The NCDENR supports such an
organized watershed stewardship approach through its Stream Watch program as stated below:

NC General Statutes § 143-215.74F. The Department of Environment, Health, and Natural
Resources may establish a Stream Watch Program to recognize and assist civic, environmental,
educational, and other volunteer groups interested in good water resources management and
protection. The goals of the Stream Watch Program are to encourage volunteer groups to adopt
streams and other water bodies and to work toward their good management and protection; to
increase public awareness of and involvement in water resources management; and to promote
cooperative activities among volunteer groups, local government, industry, the Department of
Environment, Health, and Natural Resources, and other agencies and entities for improved
protection and management of water resources.

A Mallard Creek Stream Watch group would, in addition to keeping watch over current activities

within the watershed, serve as the catalyst for ensuring that the recommendations made in this
Watershed Management Plan are followed through. Contact information for several good

examples of viable stream watch programs are given in the technical resources in section 6.2.8.

6.2.3 Best Management Practices

A Best Management Practice (BMP) is a practice, or combination of practices that are the most effective
and practicable (including technological, economic, and institutional considerations) means of controlling
point or non-point source pollutants at levels compatible with environmental quality goals. A stormwater
best management practice (BMP) is a technique, measure or structural control that is used for a given set
of conditions to manage the quantity and improve the quality of stormwater runoff in the most cost-
effective manner. These stormwater BMP’s may provide flow control, pollutant removal or pollution
source reduction, either individually or in combination. The promotion and usage of Best Management
Practices is an important tool for the preservation and enhancement of hydrology, water quality and
aquatic habitat.
A. Stormwater Management BMP’s
An urban stormwater management BMP is designed to limit the hydrologic (increased runoff)
and water quality impacts of changed land uses, primarily from residential or commercial

development. These practices utilize measures such as detention, settling, infiltration, and
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filtration to decrease the peak stormwater flow rate (thereby reducing downstream erosion and

flooding) and remove pollutants (e.g. oils, nutrients, sediment) from the stormwater.

1. Wet Stormwater Detention Ponds

Stormwater detention ponds that are excavated below the normal groundwater table contain
water at nearly all times. Storage area is available above this normal water level where,
during storm events, stormwater is temporarily detained and released downstream at
controlled rates to limit downstream flow. The detention time within the wet pond facilitates
the settling of sediments (along with other pollutants that attach to these sediments). Such
facilities are 70% or more effective in the removal of suspended solids (NC Cooperative
Extension Service, 1999). Larger, more regional, ponds are generally more effective and
maintainable than small ponds designed to handle stormwater from small (<20 acre) sites.

2. Bio-Retention Areas

Bio-retention areas combine stormwater management with landscaping to retain stormwater
(particularly from small, more frequent rain events) in order to enable infiltration and
evapotranspiration by plants within the area. These types of facilities are well-suited to
parking lots, where traditionally drainage is collected in a closed system and conveyed
offsite.  Utilization of a bio-retention area provides a means to control runoff to pre-
development levels by retaining runoff from impervious areas in a facility designed to replace
the function of the vegetation and soil areas which have been rendered impervious through
development.

3. Reinforced Grass Swales

The historic function of drainage design was to collect and convey stormwater runoff
downstream as quickly as possible, resulting in increased flow rates and velocities and
reduced infiltration and evapotranspiration of runoff. Historically, drainage systems
minimized the amount of overland flow, quickly channeled runoff into closed systems for
conveyance away from the site and were dominated by curbs, gutters, inlets and piped
systems. The utilization of grassed swales for the collection and conveyance of stormwater
runoff enables overland flow to enter the swale along its entire length, promotes infiltration
through the channel walls and provides a degree of filtration through the grass media,
removing sediments and other pollutants. Turf Reinforcement Matting (TRM) enables the
grass to become established and protects the channel walls from erosion. From the standpoint
of managing both stormwater quality and quantity, open channels are superior to a closed
system.

4. Level Spreaders in conjunction with Riparian Buffers

Forested or grassed vegetated buffers along streams provide a combination of filtration,
depression storage, infiltration and evapotranspiration which both reduces the quantity of
runoff (as compared to a closed channelized system) as well as removes many pollutants,
including sediments and nutrients. Care must be exercised in grading these buffer areas to
maintain overland (sheet) flow of runoff and minimizes the potential for runoff to become
channelized. Channelized flow is prone to develop erosive velocities and minimizes the
filtering effect provided by sheet flow through the buffer area. Maintaining slopes of 2% or
less and ensuring that an established bed of ground vegetation is maintained will serve to
prevent such channelization within buffer areas.

These four stormwater management practices are examples of BMP’s that have general

application throughout the areas of this local watershed that are undergoing development, as well

as in those developed areas where redevelopment is occurring. More detail on these BMP’s can
113



Lower Yadkin River Basin Local Watershed Planning (Phase Two) November 30, 2004
MACTEC Project 6470030020 Local Watershed Management Plans

be found in the technical resources listed under section 6.2.8. Additional stormwater BMP’s,
including those for more specific stormwater problems can be found in (NCDENR, 1999) and
(EPA, 2003).
B. Agricultural BMP’s
Livestock with direct access to the stream was noted on an unnamed tributary (UT) to Clarks
Creek (MCO01) near Hucks Rd. Livestock access was also noted on a UT to Stony Creek (MCO02)
and a UT to Mallard Creek (MC04) (WIP, 2004). Agricultural BMP’s are promoted by the
Natural Resources Conservation Service (see technical resources in Section 6.2.8), which
provides technical advice as well as limited financial assistance. Applicable BMP’s include:
1. Controlled Livestock Watering
Direct contact of pastured animals with surface water results in direct deposition of animal
waste, stream bank erosion, and re-suspension of sediments and associated nutrients held in
streambeds. The most effective means to separate livestock from contact with the stream is to
utilize a combination of fencing off the riparian area and the provision of alternate watering

locations (troughs or tanks) at least 100 feet away from the riparian area to provide a buffer
between waste deposition and the watercourse.

2. Grazing Controls

Allowing livestock to graze up to the edge of stream banks promotes stream bank erosion,
with attendant sedimentation. In addition, the proximity of livestock to the streambed opens
the watercourse to pollution from nearby animal waste. As in the case of controlled watering,
the most effective means to control grazing is through the installation of fencing along the
riparian area, creating a vegetated buffer of at least 20 feet between the fence and the stream
bank.

3. Stream bank Stabilization

Where stream banks have been eroded due to livestock activity, generally they can be
stabilized to prevent further erosion utilizing bioengineering techniques, such as turf
reinforcement matting and live staking. Where there is inadequate space to allow the stream
bank slope to be reduced, “hard” measures utilizing rip-rap may be necessary. “Spot” repairs
of eroded stream bank within agricultural areas should be recognized as a temporary fix to
stop erosion and not as a substitute for a more comprehensive stream restoration in which
aquatic habitat is also re-established.

6.2.4 Strategy for Existing Impairment / Degradation
This Local Watershed Study has identified a number of specific areas where impairment and/or
degradation of hydrology, water quality and/or aquatic habitat has occurred. The WIP Report identified
29 specific watershed improvement projects within Mallard Creek which will serve to restore these
degraded areas. This Watershed Management Plan (WMP) makes specific recommendations that, if
implemented at key sites or within key catchments across the watershed, will work together to prevent or

minimize additional functional impacts within the watershed.
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The Center for Watershed Protection’s (www.cwp.org) manual entitled: An Integrated Framework to
Restore Small Urban Watersheds (March 2004) provides an excellent blueprint for restoration of small
watersheds like Mallard Creek. The need for a coordinated strategy is stressed in this manual which
states that: “aligning the efforts and resources of stakeholders towards common goals is critical to the
adoption and implementation of any restoration plan.” An overarching, coordinated strategy is critical to
both the correction of existing problems and the prevention of further degradation of hydrology, water
quality and aquatic habitat. This strategy should include the following elements:

A. An active Stakeholder Group (e.g., Stream Watch group, “creek-keepers: group, Local Watershed

Advisory Group, etc.) with representation from each local government to provide coordinated,
consensus-based management for the process;

B. Incorporation of this Watershed Management Plan into the comprehensive planning initiatives of
each local government;

C. Establishment of annual quantifiable watershed improvement goals by the Stakeholder Group;

D. Prioritization of projects, based upon the annual watershed improvement goals;

E. Identification of a “Champion” (lead agency and/or small team of local resource professionals)
that will take responsibility for overseeing the implementation of each priority project, or for
interfacing with the Ecosystem Enhancement Program’s Implementation and Property
Acquisition staff as they attempt to recruit willing landowners for permanent easements and begin
design / construction of some of the WIP projects identified by MACTEC.

6.2.5 Strategy for Future Land Use / Watershed Conditions
Throughout the watershed study, numerous examples were observed of how land use (agricultural,
commercial, residential and institutional) had adversely impacted the hydrology, water quality and
aquatic habitat within the Mallard Creek local watershed (PF&R, 2003; WIP, 2004). Some of these
problem areas date back to a time before comprehensive land planning, stormwater management and
water quality protection ordinances were in place, but many have occurred in spite of the existence of
these regulatory boundaries. This points to the need for a comprehensive strategy to be employed by
local government which scrutinizes all developmental activities for their impact upon water resources and
encourages those activities which, by design, produce neutral, if not positive impacts upon the hydrology,

water quality and aquatic habitat within the Mallard Creek local watershed.

In the EPA’s January 2001 report entitled: Our Built and Natural Environments, habitat loss and
fragmentation as well as water quality degradation, primarily due to stormwater, were identified as the
two most significant consequences of land development. This report goes on to identify planning
techniques, such as infill and cluster development that can mitigate these negative impacts, while
accommodating growth. In its 2004 publication Protecting Water Resources with SMART GROWTH, the

EPA makes 75 policy recommendations (46 at the watershed or regional level, 29 at the individual
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development level) which are designed to facilitate growth and development in a manner which preserves
and even enhances the water resources that are critical to supporting this growth. In November 2004, the
EPA recognized the Town of Davidson, NC with its 2004 Award for Overall Excellence in Smart Growth
for its approach to land planning (EPA, 2004b).

Two conclusions can be drawn from this background material:

1. That development, without specific guidance/boundaries around water resources will almost
certainly result in negative impact upon hydrology, water quality and aquatic habitat, and

2. That protection of water resources and growth are not necessarily mutually exclusive.
Consequently, a successful strategy for future land use and water conditions should include the following
elements:

A. A Public Education program which stresses the value of water resources and their sensitivity
to developmental activities;

B. Comprehensive Regional Planning which identifies and preserves sensitive areas, while
encouraging growth in areas with infrastructure and resources to support it;

C. The encouragement of planning techniques such as Low Impact Development and Smart
Growth to minimize the impact of growth upon hydrology, water quality and aquatic habitat;

D. Preservation of sensitive areas such as high-quality wetlands and water supply sources to
ensure they continue to function in a manner which will sustain future growth;

E. Planning and management of stormwater on a watershed-wide basis, considering the impact
of development upon the overall watershed,;

F. The adoption of Stormwater Management BMP’s, such as grassed swales, bio-retention areas
and porous pavement into subdivision codes;

G. Incorporation of a comprehensive review of the impact which all proposed developments will
have upon hydrology, water quality and aquatic habitat within the watershed; and

H. Assessment of the incremental cost of water resources management (including
comprehensive site plan review) to the entity that stands to gain economically from the
development

6.2.6 Long-term Implementation and Monitoring
There are two DWQ physical/chemical monitoring sites and five biological monitoring sites within the
Local Watershed. In addition to the DWQ monitoring sites, Charlotte/Mecklenburg County also has two
monitoring locations for both physical/chemical and biological monitoring (Figure 18). MACTEC

recommends that these locations continue to be monitored.

All four (DWQ and Charlotte/Mecklenburg County) physical/chemical monitoring locations are located
along the mainstem of Mallard Creek. There are currently no physical/chemical monitoring sites along
Clarks Creek (MCO01), Doby Creek (MCO06), Toby Creek (MCO07), or Stony Creek (MC02) which all
eventually flow into the Mallard Creek mainstem. The Mallard Creek Local Watershed also has the
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highest IC estimates within the study area (MCO01-8.4%, MC02-5.3%, MC06-24.8%, and MCQ7-25.3%)
(PF&R, 2003).

Existing DWQ biological monitoring locations along Stony Creek (SC), Doby Creek (DC), Clarks Creek
(CLC), and Toby Creek (TC) all have problems associated with recent development. Sedimentation of the
stream channel, channelization, and limited riparian zones were observed at each of the four sites. DWQ
also observed high steep banks which had been severely eroded at both sites DC (MC06) and TC
(MCQ7), both located in the most impervious watersheds within the study area (NCDENR, 2003).
Problems with erosion and sedimentation associated within recent development are likely contributing
additional pollutants into the already stressed (see Section 6.1.2) Mallard Creek mainstem. In addition,
DWQ found no pollution intolerant taxa and/or long-lived stoneflies at sites DC, TC, CLC, and SC
(NCDENR, 2003a). The absence of these benthic species may suggest the presence of organic/toxic
upstream inputs and/or pollution inputs from nearby surrounding residential areas (NCDENR, 2003a). In
order to adequately monitor pollution sources of Mallard Creek, MACTEC recommendations
physical/chemical monitoring at each of the four sites in combination with the existing biological

monitoring (Figure 18).

6.2.7 Funding Sources
Projects within the Mallard Creek Local Watershed which are designated as stream and/or wetland
restoration, stream and/or wetland enhancement, and stream and/or wetland preservation (WIP, 2004) are
all potential projects which may be funded by the EEP. Due to the large number of potential projects
within the Local Watershed, additional funding resources may be necessary in order to meet the needs of
the region and improve overall water quality. Table 10 lists additional funding resources for these types of

projects.

The Mallard Creek Local Watershed is largely urban, consequently most water quality problems within
the Local Watershed stem from stormwater issues due to the high percentage of impervious cover land
uses within the region. Sites MC05-2, MCO06-1, MC06-2, MC06-4, and MCO06-5 all have recommended
projects relating to stormwater issues (WIP, 2004). A potential funding source for these projects would be
the Non-Point Source Pollution (NPS) Grant Program — Section 319 (h).

The Five-Star Restoration Program was established in order to support community-based wetland and
riparian restoration projects. This program involves contributions from multiple and diverse partners (i.e.,
citizen volunteer organizations, corporations, private landowners, local conservation organizations, youth
groups, and other local, state, and federal agencies). Since this Local Watershed is mainly urban in nature,

this program would be ideal for providing a public education opportunity as well as improving water
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quality. Projects suited for this funding program include MC01-4, MC02-4, MCO04-2, MC04-4, MC05-1,
and MCO07-2.

In coming months, the Ecosystem Enhancement Program (EEP) will be proposing that certain types of
non-traditional (or “alternative”) mitigation projects — such as the inventory and removal/re-design of
aquatic habitat barriers such as perched culverts, or the design & construction of strategically located
stormwater BMP’s — be fundable for mitigation credit by the EEP within certain Cataloging Units. The

EEP expects formal policy clarification on this issue within the next year or two.
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Program Sponsor  Program Name Program Purpose Eligibility (Applicant and Land) Cost Share Rate  Funding Limit Targeted
Subwatersheds
NRCS Wetland Reserve Restore and protect Prior converted wetland (PC), farmed wetland (FW), riparian areas, owned Up to 100% of Lump sum MCO01-MCO07
Program (WRP) wetlands and riparian by individuals and/or groups, owned for at least 1 year restoration cost + payment
www.nrcs.usda.gov/pr areas for wildlife and 100% of land value  available, value
ograms/wrp/ improve water quality for permanent determined by

easement, rates for
30 yr. and 10 yr.
are lower

appraisal and
costs, $5,000
per acre cap

Table Source- websites of various funding agencies information current as of November 5, 2004
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6.2.8 Technical Resources

Agriculture BMP’s
e NRCS, Watershed Institute, http://www.wsi.nrcs.usda.gov/

Erosion & Sedimentation Control
e NCDENR, Division of Land Resources, http://www.dIr.enr.state.nc.us/pages/sedimentation.html

Forestry
e NCDENR, Division of Forest Resources, http://www.dfr.state.nc.us

Habitat Preservation
o National Heritage Trust Fund, http://ils.unc.edu/parkproject/heritage/nhtf.html .

Low Impact Development
e EPA’s Smart Growth Initiatives, http://www.epa.gov/livability/sginitiatives.htm

e Low Impact Development Center, http://www.lid-stormwater.net

e Prince George’s County, MD Department of Environmental Resources, Low Impact Design
Strategies,
http://www.goprincegeorgescounty.com/Government/AgencyIndex/DER/PPD/lid/liDNatl.pdf

e Town of Huntersville, NC — Water Quality Ordinance for LID.
http://www.co.mecklenburg.nc.us/Departments/luesa/water+and+land+resources/programs/water
+quality/huntersville+ordinance/home.asp

Planning Ordinances
e NC League of Municipalities, http://www.nclm.org

e NC Institute of Government, www.iog.unc.edu/organizations/planning

StreamWatch Programs

e Cabarrus Watershed Improvement Commission,
http://www.co.cabarrus.nc.us/Pages/SW/Watershed.html

e Delaware Nature Society — Delaware Stream Watch
http://www.delawarenaturesociety.org/nrc/SW/aboutstreamwatch.htm

o Ellerbe Creek Streamwatch Association
http://www.ellerbecreek.org/streamwatch.htm

e NC DENR Office of Environmental Education — Stream Watch
http://www.ee.enr.state.nc.us/edresources/denrprograms/streamwatch.htm

Stormwater Public Education
o USEPA Public Education & Outreach on Storm Water Impacts
http://cfpub.epa.gov/npdes/stormwater/menuofBMP’s/pub_ed.cfm
e NC Division of Water Quality Stormwater Unit
http://h20.enr.state.nc.us/su/Manuals_Factsheets.htm
e Charlotte/Mecklenburg Stormwater program
http://www.charmeck.org/Departments/Stormwater+-+City/Pollution+Prevention/Home.htm
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e Town of Chapel Hill Stormwater program
http://townhall.townofchapelhill.org/stormwater/public_edu.html

e Town of Cary Stormwater program
http://www.townofcary.org/depts/dsdept/engineering/engproj/stormwater/stormwatermain.htm

Stormwater BMP’s

e Center for Watershed Protection, Stormwater Manager’s Resource Center,
http://www.stormwatercenter.net

e NCSU Biological & Agricultural Engineering, http://www.bae.ncsu.edu/bae

e International Stormwater Best Management Practices (BMP) Database,
http://www.bmpdatabase.org

o EPA, Post-Construction Stormwater Management in New Development & Redevelopment,
http://cfpub.epa.gov/npdes/stormwater/menuofbmps/post.cfm

Water Quality

e Center for Watershed Protection, http://www.cwp.org/

A more descriptive list of technical references with direct contact names can be found in Appendix A of
the PF & R.

6.2.9 Future Studies

e Additional stormwater management strategies for municipalities here should be explored.

o The WWTP that has been in noncompliance needs additional research into exactly why it has
been out of compliance and what can be done in the future in order to insure compliance.

e Headwaters of Mallard Creek still have good habitat. Research into preserving these areas should
be conducted.
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7.0 REEDY CREEK LOCAL WATERSHED (10050)

7.1 CHARACTERIZATION
The Reedy Creek Local Watershed is located in the southern portion of the study area and encompasses
approximately 64.7 square miles. It is located within eastern Mecklenburg County and southwestern
Cabarrus County and includes small portions of the municipalities of Mint Hill, Harrisburg, Concord, and
Charlotte (Figure 21). Although the watershed is currently predominantly rural in character, the newly-
opened Interstate Route 485 is already fostering development within this watershed. The presence of
several large (>200 acre) tracts of land under single ownership makes the Reedy Creek local watershed a

prime candidate for rapid residential and commercial development.

Problems noted in this local watershed include: severe bank erosion/channel widening,
sedimentation/turbidity and elevated levels of turbidity, fecal coliforms, nutrients and metals (PF&R
2003). Evidence of increasing stressors from both agricultural and development activity were noted

during field investigations.

7.1.1  Hydrology

Due to its predominant rural character, the overall impervious cover (IC) for the Reedy Creek Local
Watershed is relatively low. Subwatershed RCO1, within the City of Charlotte, is the only subwatershed
with IC greater than 10%. Subwatersheds RC02 and RC04 show 5-10% IC (PF&R, Figure 23). Recent
development, particularly in eastern Mecklenburg County, suggests that these estimates may not be valid
for long. As development activity increases, imperviousness will also increase. More impervious cover
directly translates into higher peak discharge rates, greater runoff volumes, and higher flood elevations.
These effects are more pronounced during more frequent storm events, such as 2 or 5 year storm events
(CWP, 2003).

As IC increases, flooding becomes more frequent and severe, which causes streams to increase their
cross-sectional area to allow for increased flows. The cross-sectional area is increased stream bank
widening and down-cutting of the stream bed, leading to both stream bank erosion and habitat
degradation (CWP, 2003). Evidence of sedimentation and erosion was apparent in Subwatershed RC07

during preliminary field reconnaissance (PF&R, 2003).

In the southeastern area of the Reedy Creek Local Watershed, historical and ongoing agricultural
practices may be causing hydrological stress. Severe bank erosion and channel widening were observed
in Subwatershed RC08 along McKee Creek. Livestock have access to the stream channel in areas of this
subwatershed. Channels were historically straightened and relocated in agricultural areas to maximize
available cropland (PF&R, 2003).
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Agricultural land use in the riparian corridor has decreased by more than 10% from 1936 to 2002 (PF&R,
Appendix B, Figure 4). The agricultural land use in this local watershed has been displaced by increased
urban development. Subwatershed RCO1 shows an increase greater than 40% in urban land use in the
riparian corridor from 1936 to 2002 (PF&R, Appendix B, Figure 5). Urban land use in the riparian
corridor increased 21-30% in subwatershed RC04. Growth within subwatersheds RC01 and RCO04,
located on the fringes of the City of Charlotte, will likely continue to stress the hydrologic function of the
local watershed. If development continues along the current pattern, runoff will increase resulting in

heightened downstream flooding and erosion.

Major flooding problems have been observed further east in RC03 along Back Creek in Cabarrus County
(PF&R, Appendix A, Figure 20 and Dennis Testerman personal correspondence, 2003). FEMA Q3 data
and floodplain development data indicate relatively low levels (1% or less) of the 100-yr floodplain are
developed in the local watershed. Because the city of Mint Hill is developing into it, Subwatershed RC08
shows 1-1.5% floodplain encroachment. Despite the low level of development and substantial forest
cover, from field observations, the local watershed appears to be experiencing high levels of erosion and

sedimentation.

7.1.2  Water Quality Physical/Chemical Monitoring
Table 16: Reedy Creek DWQ Monitoring Sites

During NCDWQ Summer 2003, all monitoring WO Monitor Subwatershed
Q onitoring Monitoring Type ubwatershe

sites within the Reedy Creek Local Watershed Site Location
exhibited elevated levels of fecal coliform BC-1 Physical/Chemical RCO02
bacteria, with site RC-2 having the highest levels BC-2 Physical/Chemical RCO3
. o . RC-1 Physical/Chemical RC04
of any site within the study area (geometric mean RC2 PhysicallChemical RCOG
of 1,250 colonies/100ml) (Figure 22 and Tables BC#1 Biological RCO1
16 and 17). Monitoring site RC-2 also had high BC#2 Biological RC02
o . . RC#1 Biological RC04
levels of nitrite/nitrate nitrogen (1.9 mg/L as N) RCHD Biological RCO7
and TKN (0.84 mg/L) to relative to other sites. As FC Biological RC02
seen in the other subwatersheds, iron and CALCC#L Biological RC09
] ] CALCC#2 Biological RC09
aluminum are both consistently above standards MCC Biological RCOB

(NCDENR and/or EPA and NC criteria) at all
sites. Site BC-1 also had elevated levels of copper (8.5 pg/L) and Iron (1,000 pg/L) (PF&R, Section
2.3.3, 2003).

According to the DWQ Water Quality Draft (2004), all monitoring sites within the Reedy Creek Local

Watershed are among the sites classified as the “most severely impacted by both point and nonpoint
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sources” within the study area. Upper and lower Back Creek sites show evidence of both point and
nonpoint source impacts. Elevated baseflow fecal coliform could have both point and nonpoint source(s),
while high baseflow conductance, zinc, and chloride indicate point source pollution. The Lower Reedy
Creek sites have high baseflow fecal coliform, chloride, copper, and nutrient concentrations, which may
be from point and / or nonpoint sources. High stormflow turbidities, copper, phosphorous, and zinc

concentrations indicate nonpoint source impacts.

The Reedy Creek Local Watershed includes two streams listed under section 303(d): McKee Creek (from
source to Reedy Creek) for fecal coliform and sediment, and Clear Creek (from source to McKee Creek)
for fecal coliform (NCDENR, 2004) (Figure 13 in Section 5.0). Potential sources of impairment for
McKee Creek include minor non-municipal discharges, agriculture, land development, and urban runoff /
storm sewers. Potential Clear Creek impairment sources include agriculture, land development, and
urban runoff / storm sewers (NCDENR, 2003b). DWQ studies of fecal coliform bacterial sources for
McKee Creek and Clear Creek have indicated that Mecklenburg County urban areas, livestock grazing
and manure application on agricultural lands, on-site wastewater (i.e., septic tanks), and wildlife are
contributing factors. In order for the water quality target to be met (per TMDL requirements, see PF&R,
2003), non-point sources of pollution in the watershed must be reduced by 29% (NCDENR, 2002a).

Table 17: Mecklenburg Monitoring Stations for Reedy Creek

Historical water quality monitoring

Charlotte/Mecklenburg - Subwatershed
data from Mecklenburg County County Monitoring Site Monitoring Type Location
. Physical/Chemical
[sites MY12 (RC02), MY13 MY12A and Biological RCO1
(RC0O5), and MY7 (RCO08)] MY7 Physical/Chemical RCO8
and Biological
exhibited elevated counts of fecal MY 13A Pha);lsollcgliloclgsrcﬂ;llal RCO4
coliform bacteria from MY13 Physical/Chemical RCO05/RCO7
and Biological border
February 1988 to February 2002. V12 Physical/Chemical -
Concentrations ranged from 20 to and Biological

9,900 c/100ml (Peine, 2003). The WQR value (PF&R, 2003) for waters in the Reedy and McKee sub-
basins (per Mecklenburg County) have remained in the “Fair” range since 1999 and Clear Creek’s WQR
remained “Good/Fair” during the same period. The Back Creek sub-basin has remained in the
“Fair/Poor” range since 1999 (MCDEP, 2004). In addition, a NPDES Discharger Coalition Monitoring
Site (Subwatershed RC03) has exhibited elevated levels of aluminum, fecal coliform, iron, and turbidity
(Elmore, 2003).
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Biological Monitoring

Site MCC (a biological monitoring site only) had the second highest conductivity (200 pumhos/cm) within
the study area, likely due to the combined inputs of cattle and the upstream discharge from the John
Crosland facility (NCDENR, 2003b).

Sites CALCC#2 and the RC#1 were the only sample locations within the Reedy Creek Local Watershed
in which several generally pollution intolerant species were collected (Figure 18). All other sites were
dominated by pollution tolerant species, low oxygen indicators, and/or organic indicator midges,
indicating potential water quality problems. All sites except CALCC#2 (Good-Fair), received “Fair”,
“Not-Impaired”, or “Not Rated” bioclassifications (NCDENR, 2003a)

DWQ collected fish community data at three sites within the local watershed (Reedy Creek, Back Creek,
and Fuda Creek) with sites receiving Good-Fair or Fair bioclassifications. Benthic community
monitoring on Fuda Creek resulted in a Fair bioclassification while Back Creek received a Good-Fair
bioclassification. The high growth area of eastern Mecklenburg County may be contributing to the severe
bank erosion noted by biologists along Reedy Creek at SR-1136 (RCO06, Lower Rocky River Road)
(NCDENR, 2002b).

Threats to Water Quality Function

Sites within the Carolina Slate Belt (CALCC #2, BC #2, and FC) had the highest habitat scores within the
study area (Figure 22). These sites generally had well-mixed substrates, pool and riffle sequences, and
snag, undercut bank, and root mat habitat; however, they still had bank erosion problems (NCDENR,
2003b). Other streams within the watershed have problems such as severe bank erosion and high
instream sand substrate. Every physical/chemical water quality monitoring site exhibited elevated levels
of fecal coliform bacteria, aluminum, and iron. Sites BC-1, BC-2, and RC-2 commonly had high
conductance and dissolved oxygen measurements as compared with other sites in the study area.
According to the DWQ Water Quality draft (2004), these sites are also classified as “the most highly
impacted sites within the study area”. Based on physical/chemical and biological monitoring conducted
by the DWQ, water quality appears to be a problem within this watershed (NCDENR, 2003b).

Water quality problems within the subwatershed stem from agricultural practices in rural subwatersheds
and nonpoint sources (stormwater runoff) in the urban subwatersheds. MACTEC observed direct
livestock access to streams in the northern and eastern portions of local watershed (RC03, RC09, RC08,
and RCO06), which are likely contributing to high fecal coliform levels. Rapid development has recently
occurred in the western subwatersheds (RC01, RC04, RCO7). Additional stormwater management

practices should be explored within the region. During field reconnaissance efforts, MACTEC recorded
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several instances of developmental activities in non-compliance with stormwater/construction ordinances.
Enforcement of sediment and erosion control ordinances could substantially improve water quality within

the Reedy Creek Local watershed.

MACTEC identified potentially important wetland habitats within the Reedy Creek Local Watershed
using 1999 NWI data (PF&R, 2003). MACTEC evaluated subwatersheds with areas of potential wetland
habitat loss within the Reedy Creek Local Watershed by comparing historic areas of hydric soils with
NWI data (PF&R, 2003). Available soils and NWI data indicate that most wetland losses have occurred

in the eastern portion of the local watershed, perhaps as a result of agricultural practices.

NHP occurrences are present in every subwatershed with the exception of RC08 (Figure 23). A state
endangered mussel, the Carolina Creekshell (Villosa vaughaniana), and a federally endangered mussel,
the Carolina Heelsplitter (Lasmigona decorata) have been observed in RC02 and RCO05 (Crozier Branch),
respectively. The Carolina Creekshell was documented within the last twenty years while the Carolina
Heelsplitter was observed more than twenty years ago (i.e., “historic occurrence”) (NHP, 2003). Due to
water quality issues, the Heelsplitter may have become extirpated within the watershed; however,

additional surveys are warranted in order to establish the mussels’ current range.

7.1.3 Habitat

Habitat Assessment Data and Threats to Habitat Function

Considerable habitat variability exists within the Reedy Creek Local Watershed. Three of the eight
sample sites were located in close proximity to the Carolina Slate Belt (Figure 22). Instream substrate
within these sites (i.e., BC#2, FC, and CALCC#2) was generally a heterogeneous mix of boulder, gravel,
and sand substrates. Bank erosion was not a substantial problem and the sites typically had well-
developed root mats, undercut banks, and snag habitat with largely intact riparian zones. The average
habitat score for these sites was a 71, which is much higher than the average habitat scores for both
Coddle Creek (47) and Mallard Creek (53) Local Watersheds (NCDENR, 2003b). The remaining five
sites typically had problems associated with bank erosion, sedimentation, and narrow and/or fragmented
riparian buffer zones. Habitat scores for these five sites ranged from 44-56, with an average score of 50
(NCDENR, 2003b)

Low Impervious Cover (IC) values found in much of the Reedy Creek Local Watershed suggest that
impacts to habitat should be minimal. Much of the local watershed is below the IC threshold of 10%
generally associated with physical habitat degradation (CWP, 2003) and high-quality habitats are present
(PF&R, 2003). Many of the subwatersheds in the east have experienced an increase in forested land

cover within riparian corridors (PF&R, 2003).
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Recent development in eastern Mecklenburg County may be contributing to habitat degradation via
severe bank erosion (NCDENR, 2002b). Impacts from historical land uses related to agriculture may
persist within the local watershed. Historic aerial photography indicates that agricultural land uses within
the riparian corridors were common in 1938. Although agricultural land within these corridors has
decreased over time, the severity and persistence of potential impacts (erosion, sedimentation) associated
with agricultural practices should not be underestimated. Ongoing agricultural impacts within the local
watershed, including livestock in streams and denuded riparian habitats (PF&R, 2003), have been

observed by MACTEC during field reconnaissance.

Currently, recent urban and residential development (PF&R, 2003), particularly in the west (Mecklenburg
County) and north (Harrisburg), may be introducing additional habitat stressors (increased stormwater
flows, riparian habitat destruction, sedimentation) to the Local Watershed. Additional stormwater

management practices should be explored within these regions.

The field team also observed culverts creating barriers to the movement of aquatic organisms (RC08 and
RC09). These problems should be rectified in order to restore the free movement of aquatic species.
Several NHP occurrences are also present throughout the Local Watershed for the two mussel species

discussed above.

7.2 RECOMMENDED LOCAL WATERSHED MANAGEMENT PLAN

The recommended Watershed Management Plan for each of the four local watersheds (14-digit HUS)
considered during this planning initiative includes 9 basic elements, which are presented in the following
sub-sections. These elements are:
1 - recommended Watershed Improvement Projects (WIPs), as presented earlier in the WIP report
(MACTEC, 2004), and summarized in Table 18 and shown in Figure 24;

2 - recommended Institutional Measures for addressing development-related impacts to watershed
functions and other major and use issues within the local watershed and the political
jurisdictions within its boundaries;

3 - specific Best Management Practices (BMP’s) for addressing watershed functional stressors
related to storm water runoff and agriculture;

4 - recommended strategy for future follow-up actions to increase the likelihood of actual
implementation of some or all of the Plan recommendations and identified projects;

5 - recommended strategy for future land use practices to promote protection and preservation of
hydrologic, water quality and aquatic habitat;

6 - long-term biological and physical/chemical monitoring of water quality, hydrology and
habitat conditions;

7 - identification of possible funding sources for recommended WIP projects and BMP’s;
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8 -technical resources, including documents and websites, related to watershed planning and
protection; and

9 - future watershed studies for a more complete characterization of key local watershed issues.

Problems noted in this local watershed include: severe bank erosion/channel widening,
sedimentation/turbidity and elevated levels of turbidity, fecal coliforms, nutrients and metals (PF&R
2003). Evidence of increasing stressors from both agricultural and development activity were noted

during field investigations.

7.2.1 Watershed Improvement Projects

The Introduction to the PF&R Report (MACTEC. 2003) states five primary objectives of the local
watershed planning process. The fifth objective (see text box below) outlines the focus of this Local
Watershed Management Plans & Recommendation. Projects fulfilling parts (a) and (b) of this objective
were identified during the watershed assessment and shown in detail in the Watershed Improvements
Projects (WIP) Report (MACTEC. 2004). Many of these projects are candidates for the mitigation
required to offset impacts from NCDOT projects. Other projects, while not qualifying as mitigation
projects, nevertheless will have a positive impact upon the watershed if implemented and are candidate
for funding through other sources. The objective of this study was to identify viable projects which have
a positive impact upon water quality, hydrology and/or habitat, without prejudging whether they might be
funded through the EEP.

Development of a consensus-based package of watershed restoration and protection recommendations
to be brought before local decision-making bodies, including:
a) identification of restoration, enhancement, and preservation opportunities in order to assist the
North Carolina Department of Transportation (NCDOT) in meeting future compensatory
mitigation needs for stream, riparian buffer and wetland impacts;

b) identification of non-traditional mitigation projects (e.g., stormwater Best Management
Practices [BMP’s], urban retrofits, agricultural practices) for targeted sites or subwatersheds;
and

¢) identification of a long-term follow-up strategy to assist localities in implementation of the
specific watershed protection recommendations developed during the planning process.”

Source: MACTEC. 2003. Preliminary Findings & Recommendations. Report. pg 1

Within the Reedy Creek Local Watershed, four of the seven subwatersheds were targeted for projects.
Four subwatersheds (RC05, RCO7 and RCO08) were targeted for stream / wetland restoration or
enhancement projects and one subwatershed (RC08) was targeted for a preservation projects. The 18

projects identified for the Reedy Creek Local Watershed are listed in Table 18 and illustrated in Figure
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24. Table 18 also provides information regarding the functional improvement that each project will
provide and the number of individual parcels of property that will be impacted by their implementation
(an indicator of the degree of difficulty involved in gaining project approval). Specific details of each
project can be found in the WIP Report, including location, scope and estimated cost. Appendix F of the
WIP Report also includes both weighted and un-weighted rankings of these projects based upon the

project prioritization criteria presented in Section 4 of this report.
Included below is a narrative of the projects identified, listed by subwatershed:
SUBWATERSHED DESCRIPTION 15: RC05

The RCO5 subwatershed includes four potential project sites. Site RCO05-1 is targeted for
stream restoration, RC05-2 is targeted for stream enhancement and wetland preservation, RC05-3 is
targeted for stream enhancement, and RCO05-4 is targeted for wetland preservation. RCO05-1 is located
within a rapidly developing residential area along an UT to Crozier Branch near SR-1202. Observed
sedimentation problems may be related to agricultural activities and / or recent development within the
catchment. The site provides over 4,400 Lf. of stream restoration with limited (two) landowners. The
upper reach of RCO5-1 is characterized by agriculture, while the lower reach is forested. Hydric
inclusions are mapped along the channel and may be indicative of additional riparian wetland restoration
opportunities. The site is characterized by moderate access and infrastructure constraints. An historic
record (element observed in County more than 20 years ago) exists for the Carolina Heelsplitter
(Lasmigona decorata) within one mile of RC05-1 per the N.C. Natural Heritage Program (NHP) January
2004 dataset. Contact the U.S. Fish and Wildlife Service (USFWS) / N.C. Wildlife Resources

Commission (NCWRC) prior to site disturbance.

RCO05-2 is located within a forested area, approximately 1000 feet east of the recently constructed 1-485
corridor along the Crozier Branch mainstem. The site has problems associated with sedimentation and
channel incision. NWI wetlands are mapped along the reach and may offer additional wetland restoration
and / or preservation opportunities. RCO05-2 has the potential to provide over 3,000 I.f. of stream
enhancement and 5 acres of wetland preservation. The site is adjacent to public property, has limited
infrastructure constraints, and moderate access constraints (riparian zone). An historic record (element
observed in County more than 20 years ago) exists for the Carolina Heelsplitter (Lasmigona decorata)
within one mile of RC05-2 per the N.C. Natural Heritage Program (NHP) January 2004 dataset. The U.S.
Fish and Wildlife Service (USFWS) / N.C. Wildlife Resources Commission (NCWRC) should be

contacted prior to site disturbance.
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RCO05-3 is located along Reedy Creek within an area including agriculture, forest, and residential
components. Observed problems at the site include bank instability, channelization, sedimentation, and a
stream ford utilized by horses and vehicles. Hydric inclusions are mapped along the stream channel and
may be indicative of potential wetland restoration opportunities. RC05-3 has the potential to provide over
1,900 Lf. of stream enhancement, and is characterized by limited landowners (two), infrastructure, and

access constraints.

RCO05-4 is located along lower Wallace Creek north of Oak Hollow Lane. It is a wetland site (braided
stream channel) situated downstream of an existing, in-line pond. It is adjacent to public property, has

two landowners, and has the potential to provide approximately 3 acres of wetland preservation.

SUBWATERSHED DESCRIPTION 16: RC06

The RCO06 subwatershed includes two potential project sites. Sites RC06-4 and RC06-5 are both targeted
for stream restoration. RCO06-1, RC06-2, and RC06-3 were classified as intermittent and do not offer
viable restoration, enhancement, and/or preservation opportunities. RCO06-4 is located along an UT to
Reedy Creek within an area characterized by low density residential development, agriculture, and forest.
The site provides over 2,700 I.f. of potential stream restoration. Hydric inclusions are mapped along the
stream channel and may be indicative of wetland restoration opportunities as well. RC06-4 includes two
landowners (the majority of the reach is owned by a single landowner), limited infrastructure constraints,
moderate access constraints (riparian zone), and a large utility easement which bisects the reach.

MACTEC has completed a preliminary geomorphological survey of this site.

RCO06-5 is located along the Reedy Creek mainstem in a predominantly agricultural area. The site is
characterized by significant channel incision, erosion, and sedimentation. NWI wetlands and hydric
inclusions are mapped along the stream channel and may be indicative of additional wetland restoration
and / or preservation opportunities. RCO06-5 has the potential to provide over 2,700 I|.f. of stream
restoration. The site has two landowners and is characterized by limited infrastructure constraints,

moderate access constraints, and a utility easement along the western edge of the stream channel.

SUBWATERSHED DESCRIPTION 17: RCO07

The RCO07 subwatershed includes four potential project sites. Site RC07-1 is targeted for stream
restoration and wetland preservation, RC07-2 and RCQ7-3 are targeted for stream restoration, and RC07-4
is targeted for stream enhancement. RCO7-1 is located along the Reedy Creek mainstem within a forested
reach near a residential subdivision. The site is characterized by sedimentation, bank erosion, channel
incision, and channelization. NWI wetlands mapped along the reach may provide an opportunity for
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approximately 17 acres of wetland preservation. RC07-1 has the potential to provide 3,100 L.f. of stream

restoration. Project activities would require coordination with multiple (five) landowners.

RCO07-2 is located along Reedy Creek and is bordered by residential subdivisions on either side. The site
is characterized by sedimentation, bank erosion, channelization, and a limited riparian buffer. RCO07-2
has the potential to provide over 2,700 I.f. of stream restoration. NWI wetlands are mapped within the
lower portion of the reach and may provide an additional 2 acres of restoration and / or preservation
opportunities. The site is adjacent to public property (Mecklenburg County owns the linear floodplain

parcel) and has moderate access and infrastructure constraints.

RCO07-3 is located along an UT to Reedy Creek adjacent to a large, county-owned (Mecklenburg) golf
course near Hickory Road. The site is characterized by localized impacts to the riparian buffer, bank
instability, and channelization. RC07-3 has the potential to provide over 2,000 I.f. of stream restoration.

The site is characterized by moderate access and infrastructure constraints.

RCO07-4 is located along an UT to Reedy Creek near a newly constructed subdivision. The site is
characterized by severe sedimentation (appears to be fresh and a direct result of subdivision construction),
channel incision, bank instability, and a limited riparian zone (near the subdivision). The site has the
potential to provide over 1,700 L.f. of stream enhancement. RCO07-4 has limited access constraints,
moderate infrastructure constraints, and a utility right-of-way along the downstream (western) boundary

of the reach.

SUBWATERSHED DESCRIPTION 18: RCO08

The RC08 subwatershed includes four potential project sites. Site RC08-1 and RC08-4 are both targeted
for stream restoration, RC08-2 is targeted for culvert replacement, and RC08-3 is targeted for stream
enhancement and preservation. RCO08-1 is located within a predominantly agricultural area along the
McKee Creek mainstem (McKee Creek is classified as “Impaired”) with lower Clear Creek to the east.
The site is characterized by sedimentation, channel incision, bank erosion, a limited riparian buffer, and
cattle with unrestricted access to the riparian zone and stream channel. RC08-1 encompasses a large area
with the potential to provide over 7,700 L.f. of stream restoration. The site has three landowners and its
rural nature is characterized by minimal constraints. Initial landowner contact (facilitated by Dennis
Testerman, Resource Conservation Specialist, Cabarrus County Soil and Water Conservation District)
resulted in a positive response with a major landowner. Additional stream restoration opportunities may
exist on adjacent parcels, particularly within the upper reaches of Clear Creek. MACTEC has completed

a preliminary geomorphological survey along McKee Creek.
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RCO08-2 is located in a predominantly forested, low-density residential area along McKee Creek. The
stream is experiencing problems associated with erosion and sedimentation. The Cedarbrook Drive
culvert, in particular, is actively eroding and has created a barrier to aquatic organisms. A culvert
replacement (bottomless) would offer an opportunity to reduce the levels of erosion / sedimentation,
address potential flooding concerns, and allow for the passage of aquatic organisms. MACTEC has

completed a preliminary geomorphological survey of this site.

RCO08-3 is located within a forested reach along McKee Creek approximately 1000 feet downstream of
RCO08-2. The new 1-485 corridor is located approximately 3000 feet east of the reach. Although there are
minor problems associated with bank erosion and sedimentation, the majority of the reach is characterized
by excellent in-stream habitat, an intact riparian buffer zone, and a healthy macrobenthic community.
RCO08-3 is located in a rapidly developing area of the subwatershed and may provide an opportunity for

approximately 3,700 I.f. of stream preservation.

RCO08-4 is located adjacent to public property along McKee Creek between the 1-485 corridor and
Larkhaven Golf Course. The site is characterized by bank erosion, sedimentation, channel incision,
channelization, and a limited riparian buffer zone. RC08-4 has the potential to provide over 1,900 L.f. of
stream restoration. Although the potential constraints for stream restoration appear to be significant,
Larkhaven Golf Course has expressed interest in possible restoration opportunities (due to problems with

flooding) and may be interested in facilitating restoration efforts.
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Table 18: Reedy Creek Watershed Improvement Projects

November 30, 2004
Watershed Management Plans

Project # Description # of Parcels  Functional Stressor* Stakeholder Concern* Functional Improvement*
RCO02-1 2918 I.f. / Stream Restoration / Pond Enhancement 2 A /B,CF A B,C C,EGH

RC02-2 2711 I.f. / Stream / Wetland Restoration 4 A B,CD,E GH A B,C,D B,C,EF H K
RC04-1 2895 L.f. / Stream Enhancement 10 A/ B CD,H A B, C C,EH

RCO05-1 4473 I.f. / Stream Restoration 3 A CDEH AB,C C,E,G,H,K
RCO05-2 3072 I.f. / Stream Enhancement / Wetland 4 A /B,C EH A B,C D,EH

RCO05-3 1976 I.f. / Stream Enhancement 3 AB,C D, GH A B, C C,EFH

RCO05-4 ~ 3.0 acres / Wetland Preservation 3 N/A A B, C A B,C D

RC06-4 2735 L.f. / Stream Restoration 2 ABCDE AB,C C,E,H

RCO06-5 2775 L.f. / Stream Restoration 2 A /B,C,D,E FH A B, C C E HK

RCO07-1 3181 I.f. / Stream Restoration / Wetland 6 A B, C,D A B, C A /B CDE G,H
RCO07-2 2767 1.f / Stream Restoration 3 ABCDEH A B, C C,EG,H

RCO07-3 2005 L.f. / Stream Restoration 1 ABC,D AB,C C,E,G,H

RCO7-4 1746 |.f. / Stream Enhancement 4 A /B,C,D,H A B,C B,E,H

RCO08-1 7791 L.f. / Stream Restoration 5 A CD,EFGH A B,C C EFGHK

FUNCTIONAL STRESSORS
A: Channel Condition

B: Hydrologic Alteration

C: Bank Stability

D: Nutrient Enrichment

E: Macroinvertebrates

F: Trash / Debris in Stream
G: Cattle Access

H: Riffle Embeddedness

N/A — Not Applicable

*KEYS

STAKEHOLDER CONCERN

A: Water Quality

B: Wildlife Habitat

C: Recreation

D: Stormwater Flood Control
E: Drinking Water
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FUNCTIONAL IMPROVEMENT

A: Offset / Prevent Development-IC

B: Diminish / Manage Urban Stormwater Flow
C: Repair Buffer Disturbance

D: Replace Buffer Encroachment

E: Decrease / Repair Streambank Erosion
F: Prevent / Limit Livestock Access

G: Repair Channel Alteration

H: Decrease Turbidity

I: Remove Aquatic Barrier

J: Remove Invasive Species

K: Remove / Control Nutrients
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Project # Description # of Parcels  Functional Stressor* Stakeholder Concern* Functional Improvement*
RC08-2 1190 L.f. / Culvert Replacement 7 C,D,EH A B, C E,G,H,I
RCO08-3 3788 L.f. / Stream Preservation 6 N/A A B, C A B DEH
RC08-4 1976 L.f. / Stream Restoration 1 A B CD,H A B, C C,E,G H,K
RC09-1 3357 L.f./ Culvert Replacement / Stream 4 A C AB,C ADEH,I
*KEYS
FUNCTIONAL STRESSORS STAKEHOLDER CONCERN FUNCTIONAL IMPROVEMENT

A: Channel Condition

B: Hydrologic Alteration
C: Bank Stability

D: Nutrient Enrichment

E: Macroinvertebrates

F: Trash / Debris in Stream
G: Cattle Access

H: Riffle Embeddedness

N/A — Not Applicable

A: Water Quality

B: Wildlife Habitat

C: Recreation

D: Stormwater Flood Control
E: Drinking Water
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A: Offset / Prevent Development-IC

B: Diminish / Manage Urban Stormwater Flow
C: Repair Buffer Disturbance

D: Replace Buffer Encroachment

E: Decrease / Repair Streambank Erosion
F: Prevent / Limit Livestock Access

G: Repair Channel Alteration

H: Decrease Turbidity

I: Remove Aquatic Barrier

J: Remove Invasive Species

K: Remove / Control Nutrients
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7.2.2 Institutional Measures
Institutional measures include ordinances, codes, regulations and other instruments adopted by political

jurisdictions in order to minimize the negative impacts which developmental activities have upon

hydrology, water quality and aquatic habitat or which serve to protect or even improve these attributes

within the watershed.

The following recommended actions, if implemented by local governments within the watershed, can
have a positive effect upon the preservation and enhancement of this essential watershed attributes.
A. The municipalities of Charlotte, Concord, Harrisburg and Mint Hill and the counties of

Mecklenburg and Cabarrus should consider formal adoption of the Reedy Creek Local
Watershed Management Plan as a supplement to their respective Comprehensive Plans.

This watershed management plan is based upon a relatively comprehensive study of the
hydrology, water quality and aquatic habitat within the Reedy Creek Local Watershed. This
study -- comprised of a Preliminary Findings & Recommendations Report (PF&R), the
Watershed Improvement Projects (WIP) Plan and this final Watershed Management Plans &
Recommendations (WMP&R) -- identifies the most important local watershed functions and
functional deficits, and makes recommendations to alleviate or mitigate these problems. As such,
the recommendations of the WMP&R are complementary to and have impact upon the
Comprehensive Plans of each of the constituent political jurisdictions. The value of these Local
Watershed Management Plans will be greatest if they are treated in the context of — and as a
supplement to — the Comprehensive Plans developed by the towns, cities, and counties comprised

within the upper Rocky River area.

On December 6, 2004 the Cabarrus County Board of Commissioners announced that it is
embarking on a cooperative effort to develop a progressive and synchronized approach to land
use and growth management (Cabarrus County, 2004). The County is considering the imposition
of a six-month moratorium on residential development in its unincorporated areas during which
time it will draft and implement development and zoning ordinances similar to those in the Cities
of Concord and Kannapolis and the Town of Harrisburg, which are consistent with these growth
management goals. It further announced that the County will be entering into a Memorandum of
Understanding with the Cities of Concord and Kannapolis and the Town of Harrisburg under
which these municipalities will endorse the County’s effort to revise its development ordinances
and will agree not to annex residential properties during the next six months. This planning effort

and associated moratorium will provide an excellent opportunity for the local governments within
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the local watershed to consider and adopt planning practices, such as Low Impact Development,

that are consistent with the goal of preservation of hydrology, water quality and aquatic habitat.

B. Develop and implement a robust Public Education Program on watershed issues.
As part of the EPA’s NPDES Phase Il Stormwater | pplic Education and Outreach on

Regulations (EPA, 1999), a public education and | Stormwater Impacts _ _
You must implement a public education

outreach program is required that will help citizens | program to distribute  educational
materials to the community or conduct
equivalent outreach activities about the

actions of others such as developers and | impacts of storm water discharges on
water bodies and the steps that the public
contractors) have upon the watershed (see text box). | can take to reduce pollutants in storm

water runoff.
[40CFR 122.34 (b)(1)(i)]

understand the impact that their actions (and the

The EPA recommends that such a program inform

individuals and groups how to become involved in

local stream restoration activities and gives guidelines for minimum measures to accomplish this
requirement (EPA, 2000).

A defined public education program is important not only for municipal and county government
to achieve compliance with the Phase Il regulations, but, more importantly it is essential to the
development of a responsible public attitude toward watershed management. As citizens
understand the importance of hydrology, water quality and aquatic habitat to their quality of life,
as well as the consequences of their actions upon these attributes, they will pay greater attention
to activities that might have detrimental consequences. Many of the municipalities in NC (e.g.
City of Charlotte, Town of Chapel Hill, and Town of Cary) have established successful
stormwater public education programs and can be contacted regarding the details of their
programs. In addition, the Land-of-Sky Council has developed a series of stormwater fact sheets
under contract to the NC Division of Water Quality (NCDENR, 2002c). Links to these and other

resources can be found in the technical resources provided in section 7.2.8.

C. Adopt and enforce more comprehensive Riparian Buffer Ordinances.
Riparian buffers have been shown to both improve water quality and protect stream banks from
erosion. Mecklenburg County, Cabarrus County and the City of Concord have developed
requirements for riparian buffers along streams that contribute to water supply watersheds.
Within the City of Concord, areas not contributing to water supply sources are not currently
subject to riparian buffer rules. Protection of streams from water quality degradation and stream
bank erosion associated with development can be provided through the extension of the
requirement for vegetated buffer strips along all perennial and intermittent streams within the

watershed. It is recommended that each of the local governments having jurisdiction over the
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Rocky River local watershed adopt and enforce ordinances that extend the protection of 50-foot

vegetative buffers to the perennial and intermittent streams that comprise the watershed.

The agricultural uses, which currently comprise a significant portion of the Reedy Creek
watershed, are exempted in North Carolina from zoning requirements such as these (NC General
Statutes 153A-340). As development of the rural portions of this watershed continues, the
agricultural exemption will be replaced by the zoning overlay requirements, resulting in the
development of riparian buffers within the upper portion of Reedy Creek. In the interim, while
agricultural activities continue to be significant in these areas, agricultural best management
practices (BMP’s) should be encouraged (See Section 7.2.3B).

D. Aggressively monitor compliance with and enforce Erosion and Sedimentation Control
Ordinances.
Each of the political jurisdictions within the Reedy Creek local watershed has adopted a local
sediment & erosion control ordinance in compliance with the state’s Sedimentation Pollution
Control Act of 1973 (SPCA). These ordinances provide sufficient legal basis for the regulation
of construction activities to ensure that sedimentation and erosion is minimized. However, this
regulatory control is only as effective as is the associated monitoring of construction and
enforcement of the ordinance. The challenge faced by many local governments, particularly
those experiencing rapid development, is providing an adequate level of construction monitoring
with a modest staff of erosion & sediment control (E&SC) inspectors. In fact, during the field
investigation conducted as part of this planning process in July, 2003, numerous examples of
sediment-laden waters downstream of construction activities were identified in subwatersheds
RCO6, RC07 and RC08 (PF&R, 2003. pages 51-53).

Some local governments have increased development review and processing fees to fund
additional field resources for E&SC monitoring. In addition, when the public becomes aware of
the cause and effect of construction-related erosion and sedimentation problems (See
Recommendation 7.2.2B) they will be more likely to become involved in identifying construction
sites which are the source of such problems, thus enforcement actions may be taken. It is
recommended that each jurisdiction establishes an E&SC “hot-line” where calls can be taken
from the informed public. In this way, the monitoring resources of the local jurisdiction can be

more effectively leveraged into action.
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E. Require Developers to utilize Stormwater Management Best Management Practices
(BMP’s) to limit the impact of development upon downstream hydrology, water quality and
habitat.

With the opening of 1-485 in 2004, the Reedy Creek watershed, situated between the City of
Charlotte and the Town of Concord, is likely to see an even greater amount of development than
has been previously experienced. This future development will provide the opportunity to move
stormwater management beyond the traditional limitation of runoff to predevelopment levels and
to also incorporate measures that will take water quality into consideration. This is the focus of
the EPA NPDES Phase Il Stormwater regulations (EPA, 1999), with which these local
governments must eventually comply. BMP’s that increase stormwater retention time, promote
infiltration and provide filtration should all be incorporated into the compliance strategy for Post-
Construction Storm Water Management of the Phase 1l Regulations. Site plan review for new

developments should address storm water quality as well as storm water quantity issues.

F. Amend Subdivision Ordinances to promote Low Impact Development.

Developmental activities which minimize impervious cover reduce the utilization of closed
stormwater conveyance systems and incorporate stormwater management best management
practices have less impact upon the natural environment and are referred to as “Low Impact
Development” (LID) measures. LID measures are designed to more closely replicate the natural
hydrologic system, including infiltration, storage, recharge and evapotranspiration, thereby
allowing development while minimizing the impact upon hydrology, water quality and aquatic
habitat.

LID measures have been successfully implemented in areas undergoing rapid urbanization such
as Prince George’s County, MD, Boston, MA and the Puget Sound Region, WA (see technical
resources on LID in Section 7.2.8). In addition to utilizing techniques such as cluster
development to maximize open spaces, LID incorporates stormwater management measures like
grassed swales, bio-retention cells and permeable pavement to control and/or treat the runoff
produced by urbanization. Given the amount of rural area currently existent within the Reedy
Creek watershed and the current pace of development, the incorporation of LID measures in this
development can appreciably mitigate the impact upon resources within the watershed. With
assistance of the Mecklenburg County Water Quality Program (MCWQP), the Town of
Huntersville adopted a low impact development (LID) ordinance in February, 2003 in order to
protect all surface waters within its jurisdiction from pollution from stormwater runoff
(Huntersville, 2003).
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Many LID measures, such as narrower pavement width on subdivision streets and the use of grass
swales, rather than traditional curb and gutter conflict with current subdivision standards
(NCDOT, 2000), requiring some changes in ordinances to accommodate this type of
development. In addition, since the incorporation of LID measures often results in greater
development expense (either in construction cost, fewer lots per acre, or both) many jurisdictions
have utilized incentives (such as greater overall density allowances) to promote this type of
development.  Other jurisdictions have mandated that LID measures be utilized in the
development of particularly sensitive areas. Since LID can result in neutral impacts upon or even
improvements in hydrology, water quality and habitat, the cost of promoting these measures is
justified by their environmental benefits (EPA, 2004).

G. Establish a Watershed Stewardship Program to provide stakeholder oversight over Reedy
Creek.
A watershed stewardship program can be a very effective tool for gaining stakeholder consensus,
engaging interested parties to keep “watch” over activities affecting the stream and identifying a
champion for various watershed improvement projects. The NCDENR supports such an
organized watershed stewardship approach through its Stream Watch program as stated below:

NC General Statutes. § 143-215.74F. The Department of Environment, Health, and Natural
Resources may establish a Stream Watch Program to recognize and assist civic, environmental,
educational, and other volunteer groups interested in good water resources management and
protection. The goals of the Stream Watch Program are to encourage volunteer groups to adopt
streams and other water bodies and to work toward their good management and protection; to
increase public awareness of and involvement in water resources management; and to promote
cooperative activities among volunteer groups, local government, industry, the Department of
Environment, Health, and Natural Resources, and other agencies and entities for improved
protection and management of water resources.

A Reedy Creek Stream Watch group would, in addition to keeping watch over current activities
within the watershed, serve as the catalyst for ensuring that the recommendations made in this
Watershed Management Plan are followed through. Contact information for several good

examples of viable stream watch programs are given in the technical resources in section 7.2.8.

7.2.3 Best Management Practices
A Best Management Practice (BMP) is a practice, or combination of practices that are the most effective
and practicable (including technological, economic, and institutional considerations) means of controlling
point or non-point source pollutants at levels compatible with environmental quality goals. A stormwater
best management practice (BMP) is a technique, measure or structural control that is used for a given set
of conditions to manage the quantity and improve the quality of stormwater runoff in the most cost-

effective manner. These stormwater BMP’s may provide flow control, pollutant removal or pollution
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source reduction, either individually or in combination. The promotion and usage of Best Management
Practices is an important tool for the preservation and enhancement of hydrology, water quality and

aquatic habitat.

A. Stormwater Management BMP’s
An urban stormwater management BMP is designed to limit the hydrologic (increased runoff)

and water quality impacts of changed land uses, primarily from residential or commercial
development. These practices utilize measures such as detention, settling, infiltration, and
filtration to decrease the peak stormwater flow rate (thereby reducing downstream erosion and

flooding) and remove pollutants (e.g. oils, nutrients, sediment) from the stormwater.

1. Wet Stormwater Detention Ponds

Stormwater detention ponds that are excavated below the normal groundwater table contain
water at nearly all times. Storage area is available above this normal water level where,
during storm events, stormwater is temporarily detained and released downstream at
controlled rates to limit downstream flow. The detention time within the wet pond facilitates
the settling of sediments (along with other pollutants that attach to these sediments). Such
facilities are 70% or more effective in the removal of suspended solids (NC Cooperative
Extension Service, 1999). Larger, more regional, ponds are generally more effective and
maintainable than small ponds designed to handle stormwater from small (<20 acre) sites.

2. Bio-Retention Areas

Bio-retention areas combine stormwater management with landscaping to retain stormwater
(particularly from small, more frequent rain events) in order to enable infiltration and
evapotranspiration by plants within the area. These types of facilities are well-suited to
parking lots, where traditionally drainage is collected in a closed system and conveyed
offsite.  Utilization of a bio-retention area provides a means to control runoff to pre-
development levels by retaining runoff from impervious areas in a facility designed to replace
the function of the vegetation and soil areas which have been rendered impervious through
development.

3. Reinforced Grass Swales

The historic function of drainage design was to collect and convey stormwater runoff
downstream as quickly as possible, resulting in increased flow rates and velocities and
reduced infiltration and evapotranspiration of runoff. Historically, drainage systems
minimized the amount of overland flow, quickly channeled runoff into closed systems for
conveyance away from the site and were dominated by curbs, gutters, inlets and piped
systems. The utilization of grassed swales for the collection and conveyance of stormwater
runoff enables overland flow to enter the swale along its entire length, promotes infiltration
through the channel walls and provides a degree of filtration through the grass media,
removing sediments and other pollutants. Turf Reinforcement Matting (TRM) enables the
grass to become established and protects the channel walls from erosion. From the standpoint
of managing both stormwater quality and quantity, open channels are superior to a closed
system.

4. Level Spreaders in conjunction with Riparian Buffers
Forested or grassed vegetated buffers along streams provide a combination of filtration,
depression storage, infiltration and evapotranspiration which both reduces the quantity of
runoff (as compared to a closed channelized system) as well as removes many pollutants,
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including sediments and nutrients. Care must be exercised in grading these buffer areas to
maintain overland (sheet) flow of runoff and minimizes the potential for runoff to become
channelized. Channelized flow is prone to develop erosive velocities and minimizes the
filtering effect provided by sheet flow through the buffer area. Maintaining slopes of 2% or
less and ensuring that an established bed of ground vegetation is maintained will serve to
prevent such channelization within buffer areas.

These four stormwater management practices are examples of BMP’s that have general
application throughout the areas of this local watershed that are undergoing development, as well
as in those developed areas where redevelopment is occurring. More detail on these BMP’s can
be found in the technical resources listed under section 7.2.8. Additional stormwater BMP’s,
including those for more specific stormwater problems can be found in (NCDENR, 1999) and
(EPA, 2003).

B. Agricultural BMP’s
Livestock with direct access to the stream were noted at several locations in the Reedy Creek

Watershed (PF&R, 2003; WIP, 2004) and documented by photograph in RC08 (McKee Creek
near Peach Orchard Rd.). Agricultural BMP’s are promoted by the Natural Resources
Conservation Service (see technical resources in Section 7.2.8), which provides technical advice

as well as limited financial assistance. Applicable BMP’s include:

1. Controlled Livestock Watering
Direct contact of pastured animals with surface water results in direct deposition of animal
waste, stream bank erosion, and re-suspension of sediments and associated nutrients held in
streambeds. The most effective means to separate livestock from contact with the stream is to
utilize a combination of fencing off the riparian area and the provision of alternate watering
locations (troughs or tanks) at least 100 feet away from the riparian area to provide a buffer
between waste deposition and the watercourse.

2. Grazing Controls

Allowing livestock to graze up to the edge of stream banks promotes stream bank erosion,
with attendant sedimentation. In addition, the proximity of livestock to the streambed opens
the watercourse to pollution from nearby animal waste. As in the case of controlled watering,
the most effective means to control grazing is through the installation of fencing along the
riparian area, creating a vegetated buffer of at least 20 feet between the fence and the stream
bank.

3. Stream bank Stabilization

Where stream banks have been eroded due to livestock activity, generally they can be
stabilized to prevent further erosion utilizing bioengineering techniques, such as turf
reinforcement matting and live staking. Where there is inadequate space to allow the stream
bank slope to be reduced, “hard” measures utilizing rip-rap may be necessary. “Spot” repairs
of eroded stream bank within agricultural areas should be recognized as a temporary fix to
stop erosion and not as a substitute for a more comprehensive stream restoration in which
aquatic habitat is also re-established.
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7.2.4  Strategy for Existing Impairment / Degradation

This Local Watershed Study has identified a number of specific areas where impairment and/or
degradation of hydrology, water quality and/or aquatic habitat has occurred. The WIP Report identified
26 specific watershed improvement projects within Reedy Creek which will serve to restore these
degraded areas. This Watershed Management Plan (WMP) makes specific recommendations that, if
implemented at key sites or within key catchments across the watershed, will work together to prevent or

minimize additional functional impacts within the watershed.

The Center for Watershed Protection’s (www.cwp.org) manual entitled: An Integrated Framework to
Restore Small Urban Watersheds (March 2004) provides an excellent blueprint for restoration of small
watersheds like Reedy Creek. The need for a coordinated strategy is stressed in this manual which states
that: “aligning the efforts and resources of stakeholders towards common goals is critical to the adoption
and implementation of any restoration plan.” An overarching, coordinated strategy is critical to both the
correction of existing problems and the prevention of further degradation of hydrology, water quality and
aquatic habitat. This strategy should include the following elements:

A. An active Stakeholder Group (e.g., Stream Watch group, “creek-keepers” group, Local Watershed

Advisory Group, etc.) with representation from each local government to provide coordinated,
consensus-based management for the process;

B. Incorporation of this Watershed Management Plan into the comprehensive planning initiatives of
each local government;

C. Establishment of annual quantifiable watershed improvement goals by the Stakeholder Group;
D. Prioritization of projects, based upon the annual watershed improvement goals;

E. ldentification of a “Champion” (lead agency and/or small team of local resource professionals)
that will take responsibility for overseeing the implementation of each priority project, or for
interfacing with the Ecosystem Enhancement Program’s Implementation and Property
Acquisition staff as they attempt to recruit willing landowners for permanent easements and begin
design / construction of some of the WIP projects identified by MACTEC.

7.25 Strategy for Future Land Use / Watershed Conditions
Throughout the watershed study, numerous examples were observed of how land use (agricultural,
commercial, residential and institutional) had adversely impacted the hydrology, water quality and
aquatic habitat within the Reedy Creek local watershed (PF&R, 2003; WIP, 2004). Some of these
problem areas date back to a time before comprehensive land planning, stormwater management and
water quality protection ordinances were in place, but many have occurred in spite of the existence of
these regulatory boundaries. This points to the need for a comprehensive strategy to be employed by

local government which scrutinizes all developmental activities for their impact upon water resources and
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encourages those activities which, by design, produce neutral, if not positive impacts upon the hydrology,

water quality and aquatic habitat within the Reedy Creek local watershed.

In the EPA’s January 2001 report entitled: Our Built and Natural Environments, habitat loss and
fragmentation as well as water quality degradation, primarily due to stormwater, were identified as the
two most significant consequences of land development. This report goes on to identify planning
techniques, such as infill and cluster development that can mitigate these negative impacts, while
accommodating growth. In its 2004 publication Protecting Water Resources with SMART GROWTH, the
EPA makes 75 policy recommendations (46 at the watershed or regional level, 29 at the individual
development level) which are designed to facilitate growth and development in a manner which preserves
and even enhances the water resources that are critical to supporting this growth. In November 2004, the
EPA recognized the Town of Davidson, NC with its 2004 Award for Overall Excellence in Smart Growth
for its approach to land planning (EPA, 2004b).

Two conclusions can be drawn from this background material:

1. That development, without specific guidance/boundaries around water resources will almost
certainly result in negative impact upon hydrology, water quality and aquatic habitat, and

2. That protection of water resources and growth are not necessarily mutually exclusive.

Consequently, a successful strategy for future land use and water conditions should include the following

elements:

A. A Public Education program which stresses the value of water resources and their sensitivity
to developmental activities;

B. Comprehensive Regional Planning which identifies and preserves sensitive areas, while
encouraging growth in areas with infrastructure and resources to support it;

C. The encouragement of planning techniques such as Low Impact Development and Smart
Growth to minimize the impact of growth upon hydrology, water quality and aquatic habitat;

D. Preservation of sensitive areas such as high-quality wetlands and water supply sources to
ensure they continue to function in a manner which will sustain future growth;

E. Planning and management of stormwater on a watershed-wide basis, considering the impact
of development upon the overall watershed;

F. The adoption of Stormwater Management BMP’s, such as grassed swales, bio-retention areas
and porous pavement into subdivision codes;

G. Incorporation of a comprehensive review of the impact which all proposed developments will
have upon hydrology, water quality and aquatic habitat within the watershed; and

H. Assessment of the incremental cost of water resources management (including
comprehensive site plan review) to the entity that stands to gain economically from the
development.
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7.2.6 Long-term Implementation and Monitoring
Currently the DWQ has four physical/chemical sites and seven biological monitoring sites within the
Local Watershed. Charlotte/Mecklenburg County has five monitoring locations for both
physical/chemical and biological monitoring (Figure 22). Presently all subwatersheds have a
physical/chemical and/or biological monitoring station except for RC05. MACTEC recommends that

these locations continue to be monitored.

Biological monitoring along Back Creek (BC#1) (RCO01), Fuda Creek (FC) (RC02), Caldwell Creek
(CALCC #1) (RCQ9) all lacked long-lived intolerant stoneflies, suggesting potential water quality
degradation (NCDENR, 2003b). Physical/chemical monitoring in combination with biological monitoring

at each of these sites may be useful in determining potential pollution sources within the subwatersheds.

MACTEC also recommends additional biological monitoring within RC05 along Crozier Branch. There
is a historic occurrence (observed more than 20 years ago) of the federally endangered Carolina
Heelsplitter (Lasmigona decorata). Either this species has been extirpated from the stream or its current
range has not been adequately established by the Natural Heritage Program due to a lack of survey work.
The addition of a biological monitoring station near the historic record of the animal may be beneficial in
establishing the current range of the species (Figure 23). The station should conduct all standard DWQ

biological monitoring as well as specific survey work aimed at locating Lasmigona decorate.

There are currently no United States Geological Survey (USGS) stream gauges along the Rocky River
mainstem within the study area. Due to recent development upstream within the Rocky River subbasin
(within subwatersheds RR01, RR02, MC01-MCO07, and CC12-CC17), it may be beneficial to establish a
USGS stream gauge on the Rocky River along the RC03/CC17 border downstream of the Coddle Creek

and Mallard Creek confluences for the monitoring of storm flow events (Figure 22).

7.2.7 Funding Sources
Projects within the Reedy Creek Local Watershed which are designated as stream and/or wetland
restoration, stream and/or wetland enhancement, and stream and/or wetland preservation (WIP, 2004) are
all potential projects which may be funded by the EEP. As mentioned above, due to the large number of
potential projects
within the Local Watershed, additional funding resources may be necessary. Table 13 contains a list of

funding resources for these types of projects.

The Reedy Creek Local Watershed includes several waterways listed under section 303(d): McKee Creek
(from source to Reedy Creek) for fecal coliform and sediment, Clear Creek (from source to McKee
Creek) for fecal coliform, and the Rocky River mainstem (NCDENR, 2004). The Clean Water
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Management Trust Fund (CWMTF) was established in order to improve water quality within North
Carolina. Streams listed under section 303 (d) are eligible for a Mini Grant of $25,000 per project.
Appropriate projects for CWMTF grants are RC08-1, RC08-2, RC08-3, and RC08-4.

This Local Watershed also had several NHP element occurrences for both state and federally endangered
mussels within subwatersheds RC02, RC03, and RCO05. Tim Savidge, of The Catena Group also found
healthy populations of the Carolina Creekshell (Villosa vaughaniana) state listed as Endangered and a
federal species of concern (FSC), the creeper (Strophitus undulatus), listed as State Threatened, the
notched rainbow (Villosa constricta), listed as State Special Concern, and the eastern creekshell (Villosa
delumbis), listed as State Significantly Rare, within the Caldwell Creek mainstem in subwatershed RC09.
Potential funding resources for projects within these subwatersheds includes the Cooperative Endangered

Species Conservation Fund and the Natural Heritage (Savidge, 2004).

In coming months, the Ecosystem Enhancement Program (EEP) will be proposing that certain types of
non-traditional (or “alternative”) mitigation projects — such as the inventory and removal/re-design of
aquatic habitat barriers such as perched culverts, or the design & construction of strategically located
stormwater BMP’s — be fundable for mitigation credit by the EEP within certain Cataloging Units. The

EEP expects formal policy clarification on this issue within the next year or two.
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Table 19: Potential Funding Resources for the Reedy Creek Local Watershed

November 30, 2004
Local Watershed Management Plans

Program Sponsor Program Program Purpose Eligibility (Applicant and Land) Cost Share Rate  Funding Limit Targeted
Name
Subwatersheds
North Carolina Cabarrus County  To protect North For installation of conservation practices (grassed waterways, animal waste ~ Contact District $38,014 RC02, RCO03,
Department of Soil and Water Carolina surface management systems, livestock watering systems, etc.) office (704) 920- available for
Environment and Conservation waters 3300 2003-2004 RCO5, RCO08,
Natural Resources District RC08, RC09
(NCDENR)
WWWw.co.cabarrus.nc.us
/Pages/SW/Programs.h
tml
NCDENR Clean Water To protect and Waters must be classified as: on the 303 (d) list of "impaired waters", Reimbursement for $25,000 RC03, RC08
www.cwmtf.net Management improve upon North supplementally classified Outstanding Resource Waters (ORW) or High 80% actual costs on
Trust Fund Carolina waters Quality Waters (HQW), identified by the NC Natural Heritage Program as a the approved pre-
(CWMTF), Mini significant aquatic habitat, Wild Trout Waters as designated by the Wildlife acquisition costs.
Grant Resources Commission, a Primary Nursery Area as designated by the
Division of Marine Fisheries, waters for which CWMTF has funded "riparian
corridor protection plans.”
Natural Resources Conservation To protect soil, water,  Cropland (cropper 4 out of 6 years from 1996-2001) or marginal 50% of $50,000/ RC06, RCO08,
Conservation Service Reserve wildlife, and to pastureland, owned by individuals and/or groups predetermined person / fiscal
(NRCS) Program (CRP) improve water quality average cost year RCO09
www.nrcs.usda.gov/pro  Continuous
grams/crp/
US Fish and Wildlife Cooperative To assist in the US Fish and Wildlife Service disperses grants through 4 programs : N/A Federally RC02, RCO3,
Service (FWS) Endangered development of Conservation Grants, Habitat Conservation Planning Assistance Grants, Funding budget
http://endangered.fws.g  Species programs for the Habitat Conservation Plan Land Acquisition Grants, and Recovery Land is $82 million of RCO5, RC09
ov/grants/section6/inde  Conservation conservation of Acquisition Grants, third parties (nonprofit organizations and local 2004
x.html Fund endangered and governments) may work with their state to apply for funding
threatened species
NRCS CRP Standard To apply high priority Highly erodible cropland (cropped 4 out of 6 years from 1996-2001) or 50% of $50,000/ RCO06, RCO08,
www.nrcs.usda.gov/pro conservation cropped wetlands, owned by individuals and/or groups, owned for at least 1 predetermined person / fiscal
grams/crp/ practices that benefit year average cost year RCO9
large areas
NRCS Conservation To reward producers Cropland grazing land and incidental areas Calculated based on  Tier | - $20,000 RCo06, RCOS,
www.nrcs.usda.gov/pro  Security who undertake and combination of: Tier Il - $35,000
grams/csp/ Program (CSP) maintain high levels of annual base Tier Ill - RC09
conservation payment, one-time $45,000

stewardship

new practice
payment, and
enhancement
component
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Program Sponsor Program Program Purpose Eligibility (Applicant and Land) Cost Share Rate  Funding Limit Targeted
Name
Subwatersheds
NRCS Environmental To address significant  All agricultural land uses (livestock or agricultural producers) Varies, but no more $450,000 total/  RCO06, RCOS,
www.nrcs.usda.gov/pro  Quality natural resource than 50% of average individual or
grams/eqip/ Incentives concerns on installation cost, up entity from RC09
Program (EQIP) agricultural land to 90% for limited fiscal year 2002
resource and to 2007
beginning farms

National Fish and Five-Star To support community  Projects involve contributions from multiple and diverse partners including N/A $5,000-$20,000 RC01-RC09
Wildlife Foundation Restoration based wetland and citizen volunteer organizations, corporations, private landowners, local per project
www.nfwf.org/program Program riparian restoration conservation organizations, youth groups, and other local, state, and
s/5star-rfp.htm projects federal agencies
State of North Carolina  Natural Heritage  To acquire and State Agencies will apply, eligible lands are: natural lands for state parks, N/A NHP has a total  RC02, RCO03,
http://ils.unc.edu/parkpr ~ Trust Fund protect the state's preserves, wildlife conservation areas, coastal reserves, natural and scenic of $12 million
oject/heritage/nhtf.html ecological diversity rivers, historic site properties, other outdoor recreation and natural areas, per year for the RCO5, RC09

and cultural heritage and inventories by the NHP state

and to inventory the

natural areas of the

state.
NCDENR NC Ag Cost Reduce agriculture Cropland or pastureland 75% of Set by Local RCO06, RCO08,
www.waynegov.com/d Share Program nonpoint pollution and predetermined SWCD not to
epartments/soil/ncagco improve the water average cost exceed state RCO9
stshare-program.asp quality in North cap

Carolina
NCDENR Non-Point To improve water BMP’ s, water quality monitoring efforts, environmental education efforts, 100% of grant N/A - Thereis RC01-RC09
http://h20.enr.state.nc. Source Pollution  quality in areas restoration projects, etc. funding $4.6 million
us/nps/NC_319_Progra  (NPS) Grant affected by non-point allocated for
m.htm Program — source pollution North Carolina

Section 319 (h) for 2004

NRCS Wildlife Habitat Develop and enhance  All land uses, individuals, clubs, NGOs, companies, partnerships, tribes, 75% of $10, 000 per RC01-RC09
www.nrcs.usda.gov/pro  Incentives wildlife habitat state and local governments are eligible predetermined routine

grams/whip

Program (WHIP)

average cost

contract, higher
amounts for
special projects
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Program I . . .
Program Sponsor Program Purpose Eligibility (Applicant and Land) Cost Share Rate  Funding Limit Targeted
Name
Subwatersheds
NRCS Wetland Restore and protect Prior converted wetland (PC), farmed wetland (FW), riparian areas, owned Up to 100% of Lump sum RC01-RC09
www.nrcs.usda.gov/pro  Reserve wetlands and riparian by individuals and/or groups, owned for at least 1 year restoration cost + payment
grams/wrp/ Program (WRP) areas for wildlife and 100% of land value available, value
improve water quality for permanent determined by

easement, rates for appraisal and
30yr.and 10 yr. are  costs, $5,000
lower per acre cap

Table Source- websites of various funding agencies information current as of November 5, 2004

153



Lower Yadkin River Basin Local Watershed Planning (Phase Two) November 30, 2004
MACTEC Project 6470030020 Local Watershed Management Plans

7.2.8 Technical Resources

Agriculture BMP’s
e NRCS, Watershed Institute, http://www.wsi.nrcs.usda.gov/

Erosion & Sedimentation Control
e NCDENR, Division of Land Resources, http://www.dIr.enr.state.nc.us/pages/sedimentation.html

Forestry
e NCDENR, Division of Forest Resources, http://www.dfr.state.nc.us

Habitat Preservation
o National Heritage Trust Fund, http://ils.unc.edu/parkproject/heritage/nhtf.html .

Low Impact Development
e EPA’s Smart Growth Initiatives, http://www.epa.gov/livability/sginitiatives.htm

e Low Impact Development Center, http://www.lid-stormwater.net

e Prince George’s County, MD Department of Environmental Resources, Low Impact Design
Strategies,
http://www.goprincegeorgescounty.com/Government/AgencyIndex/DER/PPD/lid/liDNatl.pdf

e Town of Huntersville, NC — Water Quality Ordinance for LID.
http://www.co.mecklenburg.nc.us/Departments/luesa/water+and+land+resources/programs/water
+quality/huntersville+ordinance/home.asp

Planning Ordinances
e NC League of Municipalities, http://www.nclm.org

e NC Institute of Government, www.iog.unc.edu/organizations/planning

StreamWatch Programs

e Cabarrus Watershed Improvement Commission,
http://www.co.cabarrus.nc.us/Pages/SW/Watershed.html

e Delaware Nature Society — Delaware Stream Watch
http://www.delawarenaturesociety.org/nrc/SW/aboutstreamwatch.htm

o Ellerbe Creek Streamwatch Association
http://www.ellerbecreek.org/streamwatch.htm

e NC DENR Office of Environmental Education — Stream Watch
http://www.ee.enr.state.nc.us/edresources/denrprograms/streamwatch.htm

Stormwater Public Education

o USEPA Public Education & Outreach on Storm Water Impacts
http://cfpub.epa.gov/npdes/stormwater/menuofBMP’s/pub_ed.cfm

e NC Division of Water Quality Stormwater Unit
http://h20.enr.state.nc.us/su/Manuals_Factsheets.htm

e Charlotte/Mecklenburg Stormwater program
http://www.charmeck.org/Departments/Stormwater+-+City/Pollution+Prevention/Home.htm

e Town of Chapel Hill Stormwater program
http://townhall.townofchapelhill.org/stormwater/public_edu.html
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e Town of Cary Stormwater program
http://www.townofcary.org/depts/dsdept/engineering/engproj/stormwater/stormwatermain.htm

Stormwater BMP’s
o Center for Watershed Protection, Stormwater Manager’s Resource Center,
http://www.stormwatercenter.net

¢ NCSU Biological & Agricultural Engineering, http://www.bae.ncsu.edu/bae

e International Stormwater Best Management Practices (BMP) Database,
http://www.bmpdatabase.org

e EPA, Post-Construction Stormwater Management in New Development & Redevelopment,
http://cfpub.epa.gov/npdes/stormwater/menuofbmps/post.cfm

Water Quality

e Center for Watershed Protection, http://www.cwp.org/

A more descriptive list of technical references with direct contact names can be found in Appendix A of
the PF & R.

7.2.9 Future Studies

o Several federally listed mussels species (Villosa vaughaniana, etc.), have been found in Caldwell
Creek (RC09). Additional surveys are warranted in order to establish the range and health of the
populations within the subwatershed. Preservation is recommended in this area due to the
presence of the organisms and the rapidly developing nature of the study area (Savidge, 2004).

e Streams within the Reedy Creek Local Watershed are among the most severely impacted within
the study area. Specific sources of fecal coliform bacteria should be located and taken care of.

e MACTEC noted several areas which were in noncompliance for sediment and erosion control
measures. Research should be conducted in order to determine how better to enforce these rules.
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8.0 ROCKY RIVER LOCAL WATERSHED (10030)

8.1 CHARACTERIZATION
The Rocky River Local Watershed is located in the northwestern portion of the study area and
encompasses approximately 12.8 square miles. It is primarily located within Cabarrus County with a
small portion in eastern Mecklenburg County. A majority (67%) of the watershed falls within the limits
of the City of Concord, with a small part (<3%) within the City of Charlotte and the Town of Harrisburg
(Figure 25). Although the watershed is crossed by both Interstate Route 85 and US Route 29, land use
and cover within the Rocky River Local Watershed were recently characterized as only 26% Cleared,
17% Developed, and 57% Forested (NCWRP, 2003). The watershed is undergoing rapid development,

including the Concord Mills shopping area and the Lowes Motor Speedway.

8.1.1 Hydrology
The City of Concord makes up a large portion of the Rocky River Local Watershed. This local watershed
is characterized by relatively high impervious cover (IC) values (>10%) with Subwatersheds RR01 and
RRO02 having IC values of approximately 10% and 24% respectively (PF&R, Figure 36). As the City of
Concord continues to develop, imperviousness will increase. These two subwatersheds are similar in
nature to Subwatershed CC15 in the Coddle Creek Local Watershed, since CC15 also lies on the outskirts
of the City of Concord. Following the City of Concord’s build-out plan, IC in Subwatershed CC15 will
increase from approximately 12% to 47%. More impervious cover directly translates into higher peak
discharge rates, greater runoff volumes, and higher floodplain elevations. These effects are more
pronounced during smaller storm events, such as 2 and 5 year storm events (CWP, 2003). Results from
HEC-HMS modeling of Subwatershed CC15 showed an increase in peak flow of 110% for the 2-year
storm event and 56% for the 5-year storm event. Similar increases in peak flow could be expected in

Subwatersheds RR01 and RR02 if Concord develops as planned.

Urban land use within riparian areas has increased approximately 16% in RRO1 and 23% in RRO2 during
the period 1936 to 2002. Subwatershed RRO1 also shows a decrease of 1-9% in forested land use in the
riparian corridor. Forested land use in the riparian corridor actually increased in Subwatershed RR02
from 1936 to 2002. Most stream banks observed during field reconnaissance in this local watershed
appeared to be well-vegetated and relatively stable. However, the level of development poses a threat to
substantial riparian wetland areas located along the Rocky River mainstem (PF&R, Appendix A, Figure
8). Increased urban land use in the riparian corridor leads to stream bank instability and erosion, which

increases sedimentation.
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Subwatershed RR02 exhibits a relatively high level of floodplain encroachment in the 100 year floodplain
(6%) (PF&R, Figure 37). Flooding problems have been noted at the Mooresville/Rocky River WWTP (a
NPDES facility) on Rocky River approximately 0.75 miles northwest of US-29 near Harrisburg in
Subwatershed RR02 and may continue to pose a threat as development continues throughout the local
watershed (PF&R, Appendix A). As development occurs within the floodplains, the water-carrying
capacity is reduced resulting in increased flow velocities, leading to bank erosion as well as higher flood

elevations.

8.1.2 Water Quality

Physical/Chemical Monitoring

There are no DWQ physical/chemical water quality monitoring sites located within the Rocky River
Local Watershed. Although out of the study area, monitoring site RR-3 is located along the Rocky River
mainstem, downstream of the Rocky River Local Watershed (Figure 26). The site is also located
downstream of the confluences of Mallard and Coddle Creeks with the Rocky River. Monitoring data for
RR-3 consists of mainly stormflow measurements. The RR-3 site exhibited the highest levels within the
DWQ study area during stormflow events for aluminum, iron, manganese, copper, and turbidity. It also
had relatively high levels of conductivity, zinc, and nitrite/nitrate as compared with other sites within the
study area. During baseflow conditions, RR-3 is impacted by treated wastewater. According to the DWQ
Water Quality Draft (2004), RR-3 is within a group of sites classified as the “most severely impacted by

both point and nonpoint source pollution” within the study area.

The Rocky River Local Watershed includes one stream listed under section 303(d): Rocky River (from
source to mouth of Reedy Creek) for fecal coliform and turbidity (NCDENR, 2004) (Figure 13 in Section
5.0). Potential sources of impairment for Rocky River include urban runoff / storm sewers and an
unknown source (NCDENR, 2004).

Biological Monitoring

There was one site sampled within the Rocky River Local Watershed (RR). Only one long-lived stonefly
was collected at the site, while an organic indicating midge was common (Figure 26). The field team
observed high conductivity (181 pmhos/cm), possibly the result of two upstream dischargers (Carolina
Village WWTP and Maple WWTP). These dischargers may be adversely influencing the benthic
community. In the biological monitoring conducted in July 2003, the Rocky River site received a “Fair”
bioclassification (NCDENR, 2003b).

Threats to Water Quality Function

Although there were no physical/chemical water quality monitoring sites within the Rocky River Local

Watershed, site RR-3 is located downstream of the watershed along the Rocky River mainstem. This site
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had the highest measurements for aluminum, iron, manganese, and copper recorded throughout the study
period. This is most likely due to the fact that the site is located downstream of the Rocky River/Mallard
Creek and Rocky River/Coddle Creek confluences and is ultimately receiving multiple pollution inputs

from agricultural practices, urban runoff, and numerous permitted dischargers.

Documented water quality problems in the Phase | Study Area (PF&R, 2003) located upstream of Phase
Two are indicative of potential water quality stressors within the Rocky River Local Watershed. Despite
a lack of local water quality data, high I1C values, urbanizing riparian corridors, and water quality data
available upstream and downstream of the local watershed suggest that turbidity, sediment, and fecal

coliform problems likely exist within the local watershed.

MACTEC has observed that the “potential wetland loss” within subwatersheds RR01-3.4% and RR02-
13.1% may be among the highest in the study area (PF&R, 2003). Floodplain encroachment for RR02 is
also high (6.1%). This highlights the importance of measures to protect the Rocky River mainstem and
associated tributaries during future development in the watershed. Additional stormwater management
practices and riparian buffer restoration and/or preservation would likely assist in improving water quality
of the Local Watershed.

8.1.3 Habitat
Habitat Assessment Data and Threats to Habitat Function
There was one site sampled within this Local Watershed (i.e., RR). Site RR is located in close proximity
to the Lowe’s Motor Speedway and is adjacent to a largely impervious area (i.e., parking lot). The site
exhibited high instream sand composition (70%) and severe bank erosion. The stream had no riffles or
pools and received a habitat score of 43 (NCDENR, 2003b).

The relatively high IC values of the Rocky River Local Watershed are indicative of the rapid
development in the Concord area. Subwatershed RRO2, in particular, is characterized by high 1C (24%)
and significantly urbanizing riparian corridors (23% increase in urban landuse). As a result,
Subwatershed RRO2 has the potential for severe stream habitat degradation. Although specific data (i.e.,
documented observations) regarding the status of habitat within the local watershed were not located,
upstream evidence of turbidity, sedimentation, and biological impairment suggests that habitat has likely
been negatively impacted or is at risk. Notably, the City of Concord owns land along the south side of the

Rocky River mainstem that may provide a significant opportunity for habitat preservation.

Field reconnaissance efforts identified the presence of kudzu in localized areas of the riparian corridors.
There are also four NHP occurrences for Natural Communities within the riparian corridor along the
Rocky River mainstem (Figure 27).
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Table 20: Rocky River Watershed Improvement Projects

November 30, 2004
Watershed Management Plans

A: Channel Condition

B: Hydrologic Alteration
Flow

C: Bank Stability

D: Nutrient Enrichment

E: Macroinvertebrates

F: Trash / Debris in Stream
G: Cattle Access

H: Riffle Embeddedness

N/A — Not Applicable

A: Water Quality
B: Wildlife Habitat

C: Recreation

D: Stormwater Flood Control
E: Drinking Water
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Project # Description # of Parcels Functional Stressor*  Stakeholder Concern* Functional Improvement*
RR0O1-1 2669 I.f. / Stream Enhancement / Wetland 3 ABCDEH A B, C C,EH
RR02-1 4363 I.f. / Stream Preservation / Buffer 5 C A B, C A/ B,DEGHIK
RR02-2 3068 I.f. / Stream Restoration 17 A /B, CD,EH A B, C C,E,GH
RR02-3 1097 I.f. / Stream Enhancement A, B, C, E, A B, C C,EH
RR02-4 6718 I.f. / Stream / Wetland Preservation 5 N/A A B, C A/ B D, EGHIK
*KEYS
FUNCTIONAL STRESSORS STAKEHOLDER CONCERN FUNCTIONAL IMPROVEMENT

A: Offset / Prevent Development- IC
B: Diminish / Manage Urban Stormwater

C: Repair Buffer Disturbance

D: Replace Buffer Encroachment

E: Decrease / Repair Streambank Erosion
F: Prevent / Limit Livestock Access

G: Repair Channel Alteration

H: Decrease Turbidity

I: Remove Aquatic Barrier

J: Remove Invasive Species

K: Remove / Control Nutrients
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8.2.2 Institutional Measures
Institutional measures include ordinances, codes, regulations and other instruments adopted by political

jurisdictions in order to minimize the negative impacts which developmental activities have upon

hydrology, water quality and aquatic habitat or which serve to protect or even improve these attributes

within the watershed.

The following recommended actions, if implemented by local governments within the watershed, can
have a positive effect upon the preservation and enhancement of these essential watersheds vital
functions.

A. The municipalities of Concord, Charlotte and Harrisburg and counties of Mecklenburg and

Cabarrus should adopt the Rocky River Local Watershed Management Plan as a
supplement to their respective Comprehensive Plans.

This watershed management plan is based upon a relatively comprehensive study of the
hydrology, water quality and aquatic habitat within the Rocky River Local Watershed. This
study comprised of a Preliminary Findings & Recommendations Report (PF&R), the Watershed
Improvement Projects (WIP) Plan and this final Watershed Management Plan &
Recommendations (WMP&R) identifies current water resources problem areas and trends and
makes recommendations to alleviate or mitigate these problems. As such, the recommendations
of the WMP are complementary to and have impact upon the Comprehensive Plans of each of the
constituent political jurisdictions. The value of these local Watershed Management Plans will be
greatest if it is treated in the context of — and as a supplement to — these Comprehensive Plans

developed by the towns, cities, and counties comprised within the upper Rocky River area.

On December 6, 2004 the Cabarrus County Board of Commissioners announced that it is
embarking on a cooperative effort to develop a progressive and synchronized approach to land
use and growth management (Cabarrus County, 2004). The County is considering the imposition
of a six-month moratorium on residential development in its unincorporated areas during which
time it will draft and implement development and zoning ordinances similar to those in the Cities
of Concord and Kannapolis and the Town of Harrisburg, which are consistent with these growth
management goals. It further announced that the County will be entering into a Memorandum of
Understanding with the Cities of Concord and Kannapolis and the Town of Harrisburg under
which these municipalities will endorse the County’s effort to revise its development ordinances
and will agree not to annex residential properties during the next six months. This planning effort

and associated moratorium will provide an excellent opportunity for the local governments within
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the local watershed to consider and adopt planning practices, such as Low Impact Development,

that are consistent with the goal of preservation of hydrology, water quality and aquatic habitat.

B. Develop and implement a robust Public Education Program on watershed issues.

As part of the EPA’s NPDES Phase Il Stormwater
Public Education and Outreach on

Regulations (EPA, 1999), a public education and | Stormwater Impacts
You must implement a public education
program to distribute  educational

understand the impact that their actions (and the | materials to the community or conduct

. equivalent outreach activities about the
actions of others such as developers and contractors) | jmpacts of storm water discharges on

have upon the watershed (see text box). The EPA | Water bodies and the steps that the public
can take to reduce pollutants in storm

recommends that such a program inform individuals | water runoff.

outreach program is required that will help citizens

and groups how to become involved in local stream | [40CFR 122.34 (b)(1)(i)]

restoration activities and gives guidelines for
minimum measures to accomplish this requirement (EPA, 2000).

A defined public education program is important not only for municipal and county government
to achieve compliance with the Phase Il regulations, but, more importantly it is essential to the
development of a responsible public attitude toward watershed management. As citizens
understand the importance of hydrology, water quality and aquatic habitat to their quality of life,
as well as the consequences of their actions upon these attributes, they will pay greater attention
to activities that might have detrimental consequences. Many of the municipalities in NC (e.g.
City of Charlotte, Town of Chapel Hill, and Town of Cary) have established successful
stormwater public education programs and can be contacted regarding the details of their
programs. In addition, the Land-of-Sky Council has developed a series of stormwater fact sheets
under contract to the NC Division of Water Quality (NCDENR, 2002c). Links to these and other

resources can be found in the technical resources provided in section 8.2.8.

C. Adopt and enforce more comprehensive Riparian Buffer Ordinances.
Riparian buffers have been shown to both improve water quality and protect stream banks from
erosion. Mecklenburg County, Cabarrus County and the City of Concord have developed
requirements for riparian buffers along streams that contribute to water supply watersheds.
Within the City of Concord, areas not contributing to water supply sources are not currently
subject to riparian buffer rules. Protection of streams from water quality degradation and stream
bank erosion associated with development can be provided through the extension of the
requirement for vegetated buffer strips along all perennial and intermittent streams within the

watershed. It is recommended that each of the local governments having jurisdiction over the
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Rocky River local watershed adopt and enforce ordinances that extend the protection of 50-foot
vegetative buffers to the perennial and intermittent streams that comprise the watershed.

D. Aggressively monitor compliance with and enforce Erosion and Sedimentation Control
Ordinances.
Each of the political jurisdictions within the Rocky River local watershed has adopted a local
sediment & erosion control ordinance in compliance with the state’s Sedimentation Pollution
Control Act of 1973 (SPCA). These ordinances provide sufficient legal basis for the regulation
of construction activities to ensure that sedimentation and erosion is minimized. However, this
regulatory control is only as effective as is the associated monitoring of construction and
enforcement of the ordinance. The challenge faced by many local governments, particularly
those experiencing rapid development, is providing an adequate level of construction monitoring
with a modest staff of erosion & sediment control (E&SC) inspectors. In fact, during the field
investigation conducted as part of this planning process, numerous examples of turbidity and

erosion downstream of construction activities were identified (PF&R, 2003).

Some local governments have increased development review and processing fees to fund
additional field resources for E&SC monitoring. In addition, when the public becomes aware of
the cause and effect of construction-related erosion and sedimentation problems (See
Recommendation 8.2.2B) they will be more likely to become involved in identifying construction
sites which are the source of such problems, thus enforcement actions may be taken. It is
recommended that each jurisdiction establishes an E&SC “hot-line” where calls can be taken
from the informed public. In this way, the monitoring resources of the local jurisdiction can be
more effectively leveraged into action.

E. Require Developers to utilize Stormwater Management Best Management Practices

(BMP’s) to limit the impact of development upon downstream hydrology, water quality and
habitat.

The municipalities of Charlotte, Concord and Harrisburg are likely to continue to become more
urbanized over the next decade. As this development occurs, it is important that stormwater
management moves beyond the traditional limitation of runoff to predevelopment levels to also
incorporate measures that will take water quality into consideration. This is the focus of the EPA
NPDES Phase Il Stormwater regulations (EPA, 1999), with which these local governments must
eventually comply. BMP’s that increase stormwater retention time, promote infiltration and
provide filtration should all be incorporated into the compliance strategy for Post-Construction
Storm Water Management of the Phase Il Regulations. Site Plan review for new developments

should address storm water quality as well as storm water quantity issues.
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F. Amend Subdivision Ordinances to promote Low Impact Development.

Developmental activities which minimize impervious cover reduce the utilization of closed
stormwater conveyance systems and incorporate stormwater management best management
practices have less impact upon the natural environment and are referred to as “Low Impact
Development” (LID) measures. LID measures are designed to more closely replicate the natural
hydrologic system, including infiltration, storage, recharge and evapotranspiration, thereby
allowing development while minimizing the impact upon hydrology, water quality and aquatic
habitat.

LID measures have been successfully implemented in areas undergoing rapid urbanization such
as Prince George’s County, MD, Boston, MA and the Puget Sound Region, WA (see technical
resources on LID in Section 8.2.8). In addition to utilizing techniques such as cluster
development to maximize open spaces, LID incorporates stormwater management measures like
grassed swales, bio-retention cells and permeable pavement to control and/or treat the runoff
produced by urbanization. Given the amount of rural area currently existent within the Rocky
River watershed and the current pace of development, the incorporation of LID measures in this

development can appreciably mitigate the impact upon resources within the watershed.

Many LID measures, such as narrower pavement width on subdivision streets and the use of grass
swales, rather than traditional curb and gutter conflict with current subdivision standards
(NCDOT, 2000), requiring some changes in ordinances to accommodate this type of
development. In addition, since the incorporation of LID measures often results in greater
development expense (either in construction cost, fewer lots per acre, or both) many jurisdictions
have utilized incentives (such as greater overall density allowances) to promote this type of
development.  Other jurisdictions have mandated that LID measures be utilized in the
development of particularly sensitive areas. Since LID can result in neutral or even improved
impacts upon hydrology, water quality and habitat the cost of promoting these measures is
justified by their environmental benefits (EPA, 2004).

G. Establish a Watershed Stewardship Program to provide stakeholder oversight over Rocky
River.
A watershed stewardship program can be a very effective tool for gaining stakeholder consensus,
engaging interested parties to keep “watch” over activities affecting the stream and identifying a
champion for various watershed improvement projects. The NCDENR supports such an
organized watershed stewardship approach through its Stream Watch program as stated below:

NC General. Statutes § 143-215.74F. The Department of Environment, Health, and Natural
Resources may establish a Stream Watch Program to recognize and assist civic, environmental,

170



Lower Yadkin River Basin Local Watershed Planning (Phase Two) November 30, 2004
MACTEC Project 6470030020 Local Watershed Management Plans

educational, and other volunteer groups interested in good water resources management and
protection. The goals of the Stream Watch Program are to encourage volunteer groups to adopt
streams and other water bodies and to work toward their good management and protection; to
increase public awareness of and involvement in water resources management; and to promote
cooperative activities among volunteer groups, local government, industry, the Department of
Environment, Health, and Natural Resources, and other agencies and entities for improved
protection and management of water resources.

A Rocky River Stream Watch group would, in addition to keeping watch over current activities
within the watershed, serve as the catalyst for ensuring that the recommendations made in this
Watershed Management Plan are followed through. Contact information for several good

examples of viable stream watch programs are given in technical resources, Section 8.2.8.

8.2.3 Best Management Practices
A Best Management Practice (BMP) is a practice, or combination of practices that are the most effective
and practicable (including technological, economic, and institutional considerations) means of controlling
point or non-point source pollutants at levels compatible with environmental quality goals. A stormwater
best management practice (BMP) is a technique, measure or structural control that is used for a given set
of conditions to manage the quantity and improve the quality of stormwater runoff in the most cost-
effective manner. These stormwater BMP’s may provide flow control, pollutant removal or pollution
source reduction, either individually or in combination. The promotion and usage of Best Management
Practices is an important tool for the preservation and enhancement of hydrology, water quality and
aquatic habitat.
A. Stormwater Management BMP’s
An urban stormwater management BMP is designed to limit the hydrologic (increased runoff)
and water quality impacts of changed land uses, primarily from residential or commercial
development. These practices utilize measures such as detention, settling, infiltration, and
filtration to decrease the peak stormwater flow rate (thereby reducing downstream erosion and
flooding) and remove pollutants (e.g. oils, nutrients, sediment) from the stormwater.
1. Wet Stormwater Detention Ponds
Stormwater detention ponds that are excavated below the normal groundwater table contain
water at nearly all times. Storage area is available above this normal water level where,
during storm events, stormwater is temporarily detained and released downstream at
controlled rates to limit downstream flow. The detention time within the wet pond facilitates
the settling of sediments (along with other pollutants that attach to these sediments). Such
facilities are 70% or more effective in the removal of suspended solids (NC Cooperative

Extension Service, 1999). Larger, more regional, ponds are generally more effective and
maintainable than small ponds designed to handle stormwater from small (<20 acre) sites.

2. Bio-Retention Areas
Bio-retention areas combine stormwater management with landscaping to retain stormwater
(particularly from small, more frequent rain events) in order to enable infiltration and
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evapotranspiration by plants within the area. These types of facilities are well-suited to
parking lots, where traditionally drainage is collected in a closed system and conveyed
offsite.  Utilization of a bio-retention area provides a means to control runoff to pre-
development levels by retaining runoff from impervious areas in a facility designed to replace
the function of the vegetation and soil areas which have been rendered impervious through
development.

3. Reinforced Grass Swales

The historic function of drainage design was to collect and convey stormwater runoff
downstream as quickly as possible, resulting in increased flow rates and velocities and
reduced infiltration and evapotranspiration of runoff. Historically, drainage systems
minimized the amount of overland flow, quickly channeled runoff into closed systems for
conveyance away from the site and were dominated by curbs, gutters, inlets and piped
systems. The utilization of grassed swales for the collection and conveyance of stormwater
runoff enables overland flow to enter the swale along its entire length, promotes infiltration
through the channel walls and provides a degree of filtration through the grass media,
removing sediments and other pollutants. Turf Reinforcement Matting (TRM) enables the
grass to become established and protects the channel walls from erosion. From the standpoint
of managing both stormwater quality and quantity, open channels are superior to a closed
system.

4. Level Spreaders in conjunction with Riparian Buffers

Forested or grassed vegetated buffers along streams provide a combination of filtration,
depression storage, infiltration and evapotranspiration which both reduces the quantity of
runoff (as compared to a closed channelized system) as well as removes many pollutants,
including sediments and nutrients. Care must be exercised in grading these buffer areas to
maintain overland (sheet) flow of runoff and minimizes the potential for runoff to become
channelized. Channelized flow is prone to develop erosive velocities and minimizes the
filtering effect provided by sheet flow through the buffer area. Maintaining slopes of 2% or
less and ensuring that an established bed of ground vegetation is maintained will serve to
prevent such channelization within buffer areas.

These four stormwater management practices are examples of BMP’s that have general
application throughout the local watershed. Additional stormwater BMP’s, including those for
more specific stormwater problems can be found in (NCDENR, 1999) and (EPA, 1999).

8.2.4 Strategy for Existing Impairment / Degradation
This Local Watershed Study has identified a number of specific areas where impairment and/or
degradation of hydrology, water quality and/or aquatic habitat has occurred. The WIP Report identified 4
specific watershed improvement projects within Rocky River which will serve to restore these degraded
areas. This Watershed Management Plan (WMP) makes specific recommendations that, if implemented
at key sites or within key catchments across the watershed, will work together to prevent or minimize

additional functional impacts within the watershed.

The Center for Watershed Protection’s (www.cwp.org) manual entitled: An Integrated Framework to
Restore Small Urban Watersheds (March 2004) provides an excellent blueprint for restoration of small

watersheds like Rocky River. The need for a coordinated strategy is stressed in this manual which states
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that: “aligning the efforts and resources of stakeholders towards common goals is critical to the adoption
and implementation of any restoration plan.” An overarching, coordinated strategy is critical to both the
correction of existing problems and the prevention of further degradation of hydrology, water quality and
aquatic habitat. This strategy should include the following elements:

A. An active Stakeholder Group (e.g., Stream Watch group, “creek-keepers” group, Local

Watershed Advisory Group, etc.) with representation from each local government to provide
coordinated, consensus-based management for the process;

B. Incorporation of this Watershed Management Plan into the comprehensive planning initiatives
of each local government;

C. Establishment of annual quantifiable watershed improvement goals by the Stakeholder Group;
Prioritization of projects, based upon the annual watershed improvement goals;

E. Identification of a “Champion” (lead agency and/or small team of local resource professionals)
that will take responsibility for overseeing the implementation of each priority project, or for
interfacing with the Ecosystem Enhancement Program’s Implementation and Property
Acquisition staff as they attempt to recruit willing landowners for permanent easements and
begin design / construction of some of the WIP projects identified by MACTEC.

8.2.5 Strategy for Future Land Use / Watershed Conditions
Throughout the watershed study, numerous examples were observed of how land use (agricultural,
commercial, residential and institutional) had adversely impacted the hydrology, water quality and
aquatic habitat within the Rocky River local watershed (PF&R, 2003; WIP, 2004). Some of these
problem areas date back to a time before comprehensive land planning, stormwater management and
water quality protection ordinances were in place, but many have occurred in spite of the existence of
these regulatory boundaries. This points to the need for a comprehensive strategy to be employed by
local government which scrutinizes all developmental activities for their impact upon water resources and
encourages those activities which, by design, produce neutral, if not positive impacts upon the hydrology,

water quality and aquatic habitat within the Rocky River local watershed.

In the EPA’s January 2001 report entitled: Our Built and Natural Environments, habitat loss and
fragmentation as well as water quality degradation, primarily due to stormwater, were identified as the
two most significant consequences of land development. This report goes on to identify planning
techniques, such as infill and cluster development that can mitigate these negative impacts, while
accommodating growth. In its 2004 publication Protecting Water Resources with SMART GROWTH, the
EPA makes 75 policy recommendations (46 at the watershed or regional level, 29 at the individual
development level) which are designed to facilitate growth and development in a manner which preserves
and even enhances the water resources that are critical to supporting this growth. In November 2004, the
EPA recognized the Town of Davidson, NC with its 2004 Award for Overall Excellence in Smart Growth
for its approach to land planning (EPA, 2004b).
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Two conclusions can be drawn from this background material:

1. That development, without specific guidance/boundaries around water resources will almost
certainly result in negative impact upon hydrology, water quality and aquatic habitat, and

2. That protection of water resources and growth are not necessarily mutually exclusive.

Consequently, a successful strategy for future land use and water conditions should include the following

elements:

A. A Public Education program which stresses the value of water resources and their sensitivity
to developmental activities;

B. Comprehensive Regional Planning which identifies and preserves sensitive areas, while
encouraging growth in areas with infrastructure and resources to support it;

C. The encouragement of planning techniques such as Low Impact Development and Smart
Growth to minimize the impact of growth upon hydrology, water quality and aquatic habitat;

D. Preservation of sensitive areas such as high-quality wetlands and water supply sources to
ensure they continue to function in a manner which will sustain future growth;

E. Planning and management of stormwater on a watershed-wide basis, considering the impact
of development upon the overall watershed;

F. The adoption of Stormwater Management BMP’s, such as grassed swales, bio-retention areas
and porous pavement into subdivision codes;

G. Incorporation of a comprehensive review of the impact which all proposed developments will
have upon hydrology, water quality and aquatic habitat within the watershed; and

H. Assessment of the incremental cost of water resources management (including
comprehensive site plan review) to the entity that stands to gain economically from the
development.

8.2.6 Long-term Implementation and Monitoring
There currently is no DWQ physical/chemical monitoring sites within the Rocky River Local Watershed.
DWQ physical/chemical monitoring location RR-3 is located downstream of the Rocky River Local
Watershed (Figure 26). This site exhibited the highest levels of aluminum, iron, manganese, copper, and

turbidity within the study area as well as relatively high levels of conductivity, zinc, and nitrite/nitrate.

RR-3 is located downstream of the confluence of both Mallard and Coddle Creeks. Both of these streams
have consistently reported elevated levels of numerous constituents (see Sections 5.1.2 and 6.1.2). Due to
the fact that this monitoring location is downstream of inputs having known exceedances, it may be useful
to establish a physical/chemical monitoring site within the headwaters of Rocky River in the RR02
subwatershed. With the addition of this monitoring location, the overall health of Rocky River upstream

of the Mallard and Coddle Creek confluences may be assessed (Figure 26).
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Subwatersheds RRO1 (I1C-10.4%) and RR02 (IC-24.1%) are both undergoing rapid development due to
their close proximity to -85, 1-485, and NC Highway 29. Impervious cover estimates for the
subwatersheds are expected to grow in the future and consequently problems associated with hydrology,
water quality, and habitat are likely to increase. As this area continues to develop, physical/chemical
monitoring of Rocky River within RR02 will be useful in determining the overall level of pollution within

the headwaters of the Rocky River and the potential pollution inputs.

There is one biological monitoring site (i.e., RR) located within subwatershed RR02 (Figure 26).

MACTEC recommends that this location continue to be monitored.

8.2.7 Funding Sources
Projects within the Rocky River Local Watershed which are designated as stream and/or wetland
restoration, stream and/or wetland enhancement, and stream and/or wetland preservation (WIP, 2004) are
all potential projects which may be funded by the EEP. Table 14 lists additional funding resources for

these types of projects.

The Rocky River Local Watershed is located within a rapidly developing area near 1-85, 1-485, and NC
Highway 29. Rocky River is classified as “impaired” through both subwatersheds; therefore, the Clean
Water Management Trust Fund (CWMTF) Mini Grant of $25,000 per project may be a potential funding
resource for the RR02-4 project (WIP, 2004).

Both subwatersheds (RR01 and RR02) are expected to have high wetland area losses (RR01-3.4% and
RR02-13.1%) associated with development in the future. Preservation of wetland areas may be critical for
maintaining current hydrology, water quality, and habitat functions. Programs such as the Wildlife
Habitat Incentives Program (WHIP) and the Wetland Reserve Program (WRP) may provide financial
resources for protecting areas within sites RR01-1 and RR02-4 (WIP, 2004).

In coming months, the Ecosystem Enhancement Program (EEP) will be proposing that certain types of
non-traditional (or “alternative”) mitigation projects — such as the inventory and removal/re-design of
aquatic habitat barriers such as perched culverts, or the design & construction of strategically located
stormwater BMP’s — be fundable for mitigation credit by the EEP within certain Cataloging Units. The

EEP expects formal policy clarification on this issue within the next year or two.
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Table 21: Potential Funding Resources for the Rocky River Local Watershed

November 30, 2004
Watershed Management Plans

Targeted
Program Sponsor Program Name Program Purpose Eligibility (Applicant and Land) Cost Share Rate Funding Limit g
Subwatersheds
North Carolina Clean Water To protect and Waters must be classified as: on the 303 (d) list of "impaired Reimbursement for $25,000 RRO1, RR02
Department of Management improve upon North waters", supplementally classified Outstanding Resource Waters 80% actual costs on
Environment and Trust Fund Carolina waters (ORW) or High Quality Waters (HQW), identified by the NC Natural the approved pre-
Natural Resources (CWMTF), Mini Heritage Program as a significant aquatic habitat, Wild Trout Waters  acquisition costs.
(NCDENR) Grant as designated by the Wildlife Resources Commission, a Primary
www.cwmtif.net Nursery Area as designated by the Division of Marine Fisheries,
waters for which CWMTF has funded "“riparian corridor protection
plans.”
US Fish and Wildlife Cooperative To assist in the US Fish and Wildlife Service disperses grants through 4 programs : N/A Federally Funding RR02
Service (FWS) Endangered development of Conservation Grants, Habitat Conservation Planning Assistance budget is $82
http://endangered.fws.g  Species programs for the Grants, Habitat Conservation Plan Land Acquisition Grants, and million of 2004
ov/grants/section6/inde  Conservation conservation of Recovery Land Acquisition Grants, third parties (nonprofit
x.html Fund endangered and organizations and local governments) may work with their state to
threatened species apply for funding
National Fish and Five-Star To support community  Projects involve contributions from multiple and diverse partners N/A $5,000-$20,000 per  RR01, RR02
Wildlife Foundation Restoration based wetland and including citizen volunteer organizations, corporations, private project
www.nfwf.org/program Program riparian restoration landowners, local conservation organizations, youth groups, and
s/5star-rfp.htm projects other local, state, and federal agencies
NCDENR Non-Point Source  To improve water BMP’ s, water quality monitoring efforts, environmental education 100% of grant funding N/A - Thereis RRO1, RR02
http://h20.enr.state.nc. Pollution (NPS) quality in areas efforts, restoration projects, etc. $4.6 million
us/nps/NC_319_Progra  Grant Program — affected by non-point allocated for North
m.htm Section 319 (h) source pollution Carolina for 2004
Natural Resources Wildlife Habitat Develop and enhance  All land uses, individuals, clubs, NGOs, companies, partnerships, 75% of predetermined $10,000 per routine  RR01, RR02
Conservation Service Incentives wildlife habitat tribes, state and local governments are eligible average cost contract, higher
(NRCS) Program (WHIP) amounts for special
www.nrcs.usda.gov/pro projects
grams/whip/
NRCS Wetland Reserve Restore and protect Prior converted wetland (PC), farmed wetland (FW), riparian areas, Up to 100% of Lump sum payment  RR01, RR02

www.nrcs.usda.gov/pro
grams/wrp/

Program (WRP)

wetlands and riparian
areas for wildlife and
improve water quality

owned by individuals and/or groups, owned for at least 1 year

restoration cost +
100% of land value for
permanent easement,
rates for 30 yr. and 10
yr. are lower

available, value
determined by
appraisal and
costs, $5,000 per
acre cap

Table Source- websites of various funding agencies information current as of November 5, 2004.
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8.2.8 Technical Resources

Agriculture BMP’s
e NRCS, Watershed Institute, http://www.wsi.nrcs.usda.gov/

Erosion & Sedimentation Control
e NCDENR, Division of Land Resources, http://www.dIr.enr.state.nc.us/pages/sedimentation.html

Forestry
e NCDENR, Division of Forest Resources, http://www.dfr.state.nc.us

Habitat Preservation
o National Heritage Trust Fund, http://ils.unc.edu/parkproject/heritage/nhtf.html .

Low Impact Development
e EPA’s Smart Growth Initiatives, http://www.epa.gov/livability/sginitiatives.htm

e Low Impact Development Center, http://www.lid-stormwater.net

e Prince George’s County, MD Department of Environmental Resources, Low Impact Design
Strategies,
http://www.goprincegeorgescounty.com/Government/AgencyIndex/DER/PPD/lid/liDNatl.pdf

e Town of Huntersville, NC — Water Quality Ordinance for LID.
http://www.co.mecklenburg.nc.us/Departments/luesa/water+and+land+resources/programs/water
+quality/huntersville+ordinance/home.asp

Planning Ordinances
e NC League of Municipalities, http://www.nclm.org

e NC Institute of Government, www.iog.unc.edu/organizations/planning

StreamWatch Programs
e Cabarrus Watershed Improvement Commission,
http://www.co.cabarrus.nc.us/Pages/SW/Watershed.html
e Delaware Nature Society — Delaware Stream Watch
http://www.delawarenaturesociety.org/nrc/SW/aboutstreamwatch.htm
o Ellerbe Creek Streamwatch Association
http://www.ellerbecreek.org/streamwatch.htm
e NC DENR Office of Environmental Education — Stream Watch
http://www.ee.enr.state.nc.us/edresources/denrprograms/streamwatch.htm
Stormwater Public Education
o USEPA Public Education & Outreach on Storm Water Impacts
http://cfpub.epa.gov/npdes/stormwater/menuofBMP’s/pub_ed.cfm
e NC Division of Water Quality Stormwater Unit
http://h20.enr.state.nc.us/su/Manuals_Factsheets.htm
e Charlotte/Mecklenburg Stormwater program
http://www.charmeck.org/Departments/Stormwater+-+City/Pollution+Prevention/Home.htm
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e Town of Chapel Hill Stormwater program
http://townhall.townofchapelhill.org/stormwater/public_edu.html

e Town of Cary Stormwater program
http://www.townofcary.org/depts/dsdept/engineering/engproj/stormwater/stormwatermain.htm

Stormwater BMP’s
e Center for Watershed Protection, Stormwater Manager’s Resource Center,
http://www.stormwatercenter.net

e NCSU Biological & Agricultural Engineering, http://www.bae.ncsu.edu/bae

e International Stormwater Best Management Practices (BMP) Database,
http://www.bmpdatabase.org

o EPA, Post-Construction Stormwater Management in New Development & Redevelopment,
http://cfpub.epa.gov/npdes/stormwater/menuofbmps/post.cfm

Water Quality

e Center for Watershed Protection, http://www.cwp.org/

A more descriptive list of technical references with direct contact names can be found in Appendix A of
the PF & R.

8.2.9 Future Studies
o Wetlands here are expected to be severely reduced during future development. Research should

be conducted for locating and preserving wetlands within RR01 and RRO2.

Z
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