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Executive Summary

The McDowell Creek Watershed is located in northwest Mecklenburg County and drains
portions of the Towns of Huntersville and Cornelius. General statistics regarding the
McDowell Creek Watershed are provided in Table 1 on page 2 of this document.
McDowell Creek empties into Mountain Island Lake at McDowell Creek Cove, which is
just upstream of a drinking water intake owned and operated by Charlotte Mecklenburg
Utilities. An average of 80 million gallons of raw drinking water a day is pumped from
this intake for the citizens of Charlotte-Mecklenburg. As such, most of the watershed has
been designated as a Water Supply, which requires new development to observe certain
impervious, buffer and storm water quality and detention requirements. McDowell Creek
Cove has some of the worst water quality conditions of any of the reservoirs (Lake
Norman, Mountain Island Lake and Lake Wylie) comprising Mecklenburg County’s
western border. McDowell Creek has been listed by the North Carolina Department of
Environment and Natural Resources as being biologically impaired, which means that
populations of aquatic insects are not diverse and/or plentiful. Because of the degraded
conditions in McDowell Creek and McDowell Creek Cove, a proactive Water Quality
Ordinance was developed and implemented by the Town of Huntersville, which places
strict storm water runoff treatment requirements on all new development beyond what is
required by the water supply watershed requirements. The ordinance was designed to
prevent continued degradation of the creek and cove; however, pre-existing sources of
pollution from development that occurred prior to the implementation of the Water
Quality Ordinance was not mitigated. In order to address the pre-existing sources of
pollution, watershed management efforts, including production of this Watershed
Management Plan, have been undertaken. Already, several cooperative efforts between
public and private interests have resulted in five (5) Best Management Practice (BMP)
retrofit projects. This plan will provide information regarding assessment of upland and
in-stream sources of pollution and guide the continued implementation of BMPs and
restoration efforts to mitigate existing sources of pollution in the McDowell Creek
Watershed.

In order to identify the cause of impairment of McDowell Creek and McDowell Creek
Cove and to guide effective implementation, the watershed was segmented into
approximately one square mile catchments. Each of the catchments was evaluated for
pollutant loading, extent of stream buffer impact and overall catchment imperviousness.
The catchments were then ranked to identify those areas with the most potential for
negative water quality impacts. The most impacted areas are clustered in five (5) “Focus
Areas,” which are situated around Sam Furr Road, Downtown Cornelius, Old Statesville
Road, Gilead Road and Central Piedmont Community College — North Campus.
Mecklenburg County staff will conduct a windshield survey of each of the five (5) focus
areas to determine location, practicality and feasibility of projects. An assessment of in-
stream sources of pollution was completed in December, 2006. This assessment was
focused on documenting riparian conditions and management needs. Data collection and
subsequent analysis, which are presented in the retrofit and restoration plan, will allow
for the prioritization of the worst reaches of stream for future enhancements. Validation
of the measurements will be performed using bank pin measurements and full cross-
section surveys at five (5) long term monitoring sites that best represent the McDowell
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Creek Watershed. The assessment included performing Bank Erosion Hazard Index
(BEHI) and Near Bank Stress (NBS) measurements, habitat assessments, and geomorphic
assessments on approximately 80 miles of stream channel in the McDowell Creek
Watershed. In addition to the aforementioned analysis, a parcel level pollutant loading
analysis was conducted for all publicly owned parcels in the McDowell Creek
Watershed. Each property was evaluated for BMP feasibility and effectiveness. Of the
41 publicly owned parcels, 14 were identified as “high” priority for BMP retrofits and 17
were identified as “high” priority for S.W.I.M. Buffer restoration. Mecklenburg County
Storm Water staff members are currently pursuing funding to implement the findings of
the McDowell Creek Watershed Management Plan through grants and public — private
partnerships.

Table 1: General McDowell Creek Watershed Statistics.

1990 4731
McDowell Creek Watershed Population 330%
2000 15,633 Increase
McDowell Creek Watershed Area 18,283 acres (28.6 miles?)
Stream Miles (Draining > 50 acres) 73.8 miles
Vacant/Forest 5,514 ac (30%)
Rural Residential 3,892 ac (21%)
Dominant Land Uses Transportation 1,968 ac (11%)
Medium Density 2,635 ac (14%)
Residential
Low Density 968 ac (5%)
Residential
Major Political Jurisdictions Cornelius 3,386 ac. (18.5 %
of Watershed)
Huntersville 14,897 ac. (81.5
% of Watershed)
Major Streams in the McDowell Creek Caldwell Station 1.03 miles
Watershed McDowell Creek 10.71 miles
McDowell Creek Trib #1 | 0.84 miles
McDowell Creek Trib #2 | 0.55 miles
Torrence Creek 3.30 miles
Torrence Creek Trib #1 2.53 miles
Torrence Creek Trib #2 1.56 miles
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SECTION 1. INTRODUCTION
1.1 Purpose

The purpose of this Watershed Management Plan is to guide restoration, retrofit and
preservation efforts aimed at achieving specific goals for improving water quality
conditions in McDowell Creek and McDowell Creek Cove such that these waters meet or
exceed their State designated uses and are no longer rated as impaired on 303(d) lists.

This Watershed Management Plan seeks to:

1. Summarize important information regarding the McDowell Creek Watershed relative
to water quality.

2. Describe current and historical water quality conditions/trends in the watershed.

3. Describe current efforts underway in the watershed to protect and restore water
quality.

4. Describe water quality goals for the watershed.

5. Prioritize areas for restoration, retrofit and preservation efforts aimed at achieving
water quality goals.

6. Describe the process forward for implementing water quality efforts.

The ultimate goal after complete implementation of this Watershed Management Plan is a
fully functioning and supporting stream ecosystem in McDowell Creek and a safe and
secure water supply downstream in McDowell Creek Cove and Mountain Island Lake.

1.2 Background

The McDowell Creek Watershed is located in the northern portion of Mecklenburg
County and lies predominantly within Huntersville’s jurisdiction with a small portion of
the headwaters in Cornelius’ jurisdiction. Figure 1 shows the location of the McDowell
Creek Watershed in Mecklenburg County along with its jurisdictional boundaries.
McDowell Creek drains to Mountain Island Lake at McDowell Creek Cove, which is
directly upstream of the main Charlotte Mecklenburg Utilities’ water intake. Water
quality conditions in McDowell Creek Cove are among the worst in the reservoirs that
comprise the western boundary of Mecklenburg County (Lake Norman, Mountain Island
Lake and Lake Wylie). The major features within the McDowell Creek Watershed,
including the Charlotte Mecklenburg Utilities water intake, are shown in Figure 2. Also
shown in Figure 2 are the main-stem of McDowell Creek and many of the tributaries
draining to it.
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Figure 2: Special Featurs Within the McDowell Creek Watershed. Note: MC(C4,
MC2A1, MC3E and MC2A denote Mecklenburg County water quality monitoring
sites.

Historically, land in the McDowell Creek Watershed was used for agriculture. However,
the construction of 1-77 through much of the headwaters and the recent growth of the
Charlotte region has resulted in a significant increase in land development activities in
the watershed which has dramatically altered the landscape (see Figure 3). In addition to
the recent changes brought about by urbanization, drastic changes to the stream system
have occurred in the last century. At some point in the past, the stream was straightened,
most likely by the U.S. Army Corps of Engineers, either to prevent flooding or to
improve the land for agricultural uses (Charlotte-Mecklenburg Storm Water Services,
1997). Spoils piles from this process can still be seen along several of the stream reaches
(Figure 4). Additionally, during recent years mining of the creek bed for sand was
conducted. Mecklenburg County staff describe long sections of the bed material of
McDowell Creek as sandy. It is possible that the bed for portions of McDowell Creek
has always been sandy, which may limit the effectiveness of stream restoration efforts.



Figure 4: McDowell Creek Showing Spoils Piles from Channel Straightening.
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McDowell Creek is listed in the 2004 Draft of the North Carolina 303(d) list (North
Carolina, 2004) as having “Overall” “Impaired biological integrity: stressors not
identified.” A total of 9.8 miles of McDowell Creek are identified in the list, which
includes the entire stream from its source to Mountain Island Lake. Typically streams are
listed on the 303(d) list dependant upon their intended uses. Intended uses are generally
determined through the stream class. Figure 5 shows the main segments of McDowell
Creek and its tributaries color coded by Stream Class. Table 2 lists stream classes
appropriate for McDowell Creek and the associated description. In North Carolina,
surface water quality regulations are defined for particular classes of use support. For
instance, Class C waters must support aquatic life and secondary recreation (infrequent
human body contact), while Class B waters must support aquatic life and primary
recreation (frequent human body contact or swimming). Individual streams, lakes, and
reservoirs (or portions of each) are assigned one or more classes. All of the contributing
streams to a body of water receive the same designation when they are not specifically
defined. Each class has a set of regulations, including water quality standards associated
with it. If chemical/physical water quality monitoring reveals that a stream is not
meeting a water quality standard, then it is considered “Impaired.” If biological
monitoring indicates a lack of abundance and/or diversity of aquatic life in a stream, then
it is considered as having “Impaired biological integrity.” Impaired streams are placed on
the 303(d) list and a restoration method is specified such as the development of a total
maximum daily load or TMDL.

Stream Class

c
[ WS-IV-CA
[ WSIV-PA

Figure 5: McDowell Creek Stream Classes.
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Table 2: McDowell Creek Stream Class Descriptions.

Stream
Class

Description

C

Freshwaters protected for secondary recreation, fishing, aquatic life
including propagation and survival, and wildlife. All freshwaters shall
be classified to protect these uses at a minimum.

WS-1V- CA

Water Supply IV — Critical Area: Area within 2 mile of the normal
pool elevation of a water supply reservoir where risk associated with
pollution is greatest. Freshwaters protected as a water supply in
moderate to highly developed watersheds. Local governments required
to control non-point sources of pollution.

WS-IV-PA

Water Supply IV — Protected Area: Adjoining and upstream of the
critical area up to 5 miles from the normal pool elevation or ridgeline,
whichever is less. Freshwaters protected as a water supply in moderate
to highly developed watersheds. Local governments required to control
non-point sources of pollution.
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SECTION 2. CURRENT AND HISTORICAL CONDITIONS
2.1 Previous Work
2.1.1 McDowell Creek Watershed HSPF Model

In June 2000, Mecklenburg County contracted with Tetra Tech, Inc. to perform a detailed
analysis of McDowell Creek with the ultimate goal of providing a watershed based water
quality model. The HSPF model eventually developed by Tetra Tech was used to
compare the potential range of water quality in McDowell Creek and McDowell Creek
Cove under existing and future land use conditions. The model was developed using a
number of data sources, including meteorological, water quality, and land use data from
Mecklenburg County, stream gaging and water quality data from USGS, and several
other sources of information needed to fully parameterize and calibrate the model.
Details of the model, its calibration, and the results are available in a previous report
(Tetra Tech, 2002). The results of the model indicated massive increases in sediment and
nutrient loading as well as peak flow rates and runoff volume. An increase in each of the
indicators was expected to cause continued degradation of water quality conditions in
McDowell Creek and McDowell Creek Cove as the watershed continues to develop. The
results of the model were presented to the Huntersville Town Board, which subsequently
adopted the Huntersville LID ordinance (Section 2.3.3) to mitigate the water quality
impacts of expected development.

2.1.2 USGS

The USGS performed a series of studies in Mecklenburg County during the 1990°s which
included the McDowell Creek watershed (Bales, Weaver, and Robinson, 1999; Robinson,
Hazell, and Garrett, 1996; Robinson, Hazell, and Garrett, 1998; Sarver, Hazell, and
Robinson, 1999; Ferrell, 2001). The USGS also undertook a detailed study of Mountain
Island Lake (Bales, Sarver and Giorgino, 2001). The North Carolina Division of Water
Quality performed a study of the influence of the WWTP on McDowell Creek and
Mountain Island Lake (NCDWQ, 1996). Two of the aforementioned studies most
pertinent to the McDowell Watershed Management Plan are discussed below:

Bales, Sarver and Giordino (2001): This report characterized ambient hydrologic and
water quality conditions in Mountain Island Lake including McDowell Creek Cove. The
study established the direct linkage between the water quality of Mountain Island Lake
and pollutant loading from Lake Norman as well as McDowell Creek. In other words,
although Cowans Ford Dam supplies more than 80% of the flow in Mountain Island Lake
pollutant loadings from McDowell Creek are disproportionately important to the water
quality in McDowell Creek Cove.

Bales, Weaver and Robinson (1999): This report characterized storm water runoff at
several sites throughout Mecklenburg County, including McDowell Creek at Beatties
Ford Road (USGS Site 44). Results indicated that developing watersheds such as the
McDowell Creek Watershed typically produce higher loads of nutrients, metals and
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sediment than do stable watersheds. These results support the need for post-construction
controls on development as well as mitigation of existing sources of pollution in
McDowell Creek.

2.1.3 Charlotte-Mecklenburg Storm Water Services

In January 2002, Watershed Concepts issued the McDowell Creek Watershed
Preliminary Engineering Report (Watershed Concepts, 2002). This report described the
condition of the stream channel using the Rosgen Stream Classification System. The
conclusions from this report are presented in Section 2.2.3.

2.1.4 North Carolina Wetlands Restoration Program

In 2003, CH2MHill completed a planning initiative for the North Carolina Wetlands
Restoration Program (CH2Mhill, 2003). The planning initiative focused on several
watersheds in the Charlotte, NC region, of which the McDowell Creek Watershed was
included. The initiative included analysis and prioritization of restoration needs and
opportunities in each watershed. The analysis, which consisted mostly of office level
screening, involved the scoring of areas based upon GIS characteristics such as soils,
vegetation, air photos, hydrology and land-use. A modeling component was also
included in the study. From this study, 13 potential restoration sites were identified in the
McDowell Creek Watershed, which are shown in Figure 6. Figure 6 also illustrates that
several of the restoration sites lie partially, or fully, within publicly owned land.

[] Restoration Sites
[ Publicly Owned Parcels

Figure 6: Restoration Sites Identified by CH2Mhill (2003).

10
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2.2 Existing Conditions
2.2.1 Water Chemistry

Mecklenburg County collects storm water samples from McDowell Creek at monitoring
site MC4, which is located at Beatties Ford Road in Huntersville’s jurisdiction (Figure 2).
The monitoring site receives runoff from portions of Huntersville and Cornelius. The
CMU wastewater treatment plant in the McDowell Creek Watershed is located
downstream of MC4 and therefore does not influence the storm water samples collected
from the site. Approximately 59% of the samples analyzed for total nitrogen (TN) and
37% of those analyzed for total phosphorus (TP) exceeded the Mecklenburg County
action level, which is indicative of a water quality problem. High levels of fecal coliform
bacteria were typically detected. Zinc was detected above the action level in
approximately 58% of samples collected (Table3). Estimates of total suspended solid
(TSS) loads in McDowell Creek have increased steadily since 2000, in spite of several
drought years. Likely causes of the increase in estimated TSS loads are increased
construction activity and in-stream erosion caused by an increase in storm water runoff
volume and velocity. Tetra Tech, Inc. (2004) estimated TN, TP and TSS loading rates
for the McDowell Creek watershed at 4.60 Ibs/ac/year, 0.72 lbs/ac/year and 574
Ibs/ac/year respectively. These values are consistent with near-by watersheds. Note that
these values are for upland sources only, which includes storm water runoff from the
watershed and does not include wastewater treatment plant (WWTP) effluent or other
point or in-stream sources.

Table3: Storm Water Chemistry Statistics for MC4.

Monitoring Site: MC4 Total N Total P | Fecal Coliform | Zinc
Action Level: 1.5 ppm 0.4 ppm | 1000 cfu/100MI1| 50 ug/L
Sample size 22 19 5 19
MIN 0.68 0.06 900 0.04
MAX 3.36 1.88 89000 395.00
MEAN 2.10 0.53 21020 81.39
MEDIAN 2.14 0.25 3000 65.00
% samples over Action Level 59.09 36.8 100 57.89

McDowell Creek baseflow samples are collected from MC3E, MC4, MC2A-1 and
MCA4A (Figure 2). The data presented includes sample results from site MC4A, which is
downstream of the McDowell WWTP. The McDowell Creek WWTP uses advanced
technology to control levels of nutrients released from the plant. Most of the watershed
drains Huntersville’s jurisdiction with a small part of the headwaters draining Cornelius.
TN exceedances during baseflow were detected 1% of the time and TP exceedences were
detected 32% of the time. Exceedances of TN were below the county average whereas
exceedances of TP were above the county average. Fecal coliform concentrations in
excess of 1000 c.f.u./100 ml were detected approximately 22% of the time, which is
somewhat less than the countywide average (Table4). The number of exceedances,
which has been limited to TN, TP and Fecal Coliform, has decreased steadily since 1988
(Figure 7). The WQI values have also tended to improve since 1988 and have remained
in the “Good” range with occasional “Good/Excellent” ratings (Figure 8). The most
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notable reason for improved water quality is improved nutrient removal systems at the
McDowell Creek WWTP. Construction of the removal systems at the WWTP was
completed in November 1998 and the systems were fully operational by March 1999.
The nutrient limits placed on the facility were 1.0 mg/L for TP and 10.0mg/L for TN.

Table 4: Baseflow Water Chemistry Statistics.

ﬁgﬁﬁgﬁi”ﬁﬁggﬁ Total N TotalP | TSS | Fecal Coliform | Zinc
Action Level: 1.5 ppm 0.4 ppm 50 1000 cfu/100MI1| 50 ug/L
Sample size 455 454 55 457 107
MIN 0.06 0.01 1 10 0.01
MAX 5.20 2.60 74 9000 20.00
MEAN 0.44 0.27 6 821 0.46
MEDIAN 0.32 0.06 3 400 0.03
% samples over Action Level 1.32 32.16 1.82 22.10 0
Countywide % samples over 27.7 18.6 1.3 27.1
action level

% of Exceedances
40.00% —

30.00%
20.00%
710.00%

0.00%

July/88-June/93

July/93-June/98
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2.54%

0.00%

0.60%
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82.20%

3.55%
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@ TSS/Turbidity > 50 ppm

0.00%

0.00%

0O Fecal Coliforrm >1000 col/100ml

32.54%
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0.00%

0.00%

Figure 7: Historical Water Chemistry Data for McDowell Creek.
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Figure 8: Historical Baseflow Water Quality Index Values.

222

Biological

The benthic macroinvertebrates in McDowell Creek are monitored annually by
Mecklenburg County at Gilead Road (site MC2A-1) and at Beatties Ford Road (site
MC4), and in Torrence Creek at Bradford Hill Drive (site MC3E) (see Figure 2). The
EPT taxa richness was generally below 7 species for all samples taken since 1994 in
McDowell Creek and was slightly higher in Torrence Creek. Figure 9 presents the
benthic macrinvertebrate scores for McDowell Creek since 1994. As can be discerned
from the graph, MC3E (Torrence Creek) has exhibited a steady decline in its
macroinvertebrate population. None of the sites are ranked “Fully Supporting” for
macroinvertebrates. These results are expected in a stream that lacks a stable habitat such
as McDowell Creek, which has a shifting sand bottom and lacks riffles and other stable
substrate. The McDowell Creek watershed is rapidly changing from a rural watershed to
a suburban watershed, as the area is experiencing extensive development.

30 ¢

OMC3E

25+

EMC2A1
OMC4

Fully Supporting

20 +

EPT Taxa Richness/NCBI

Partially Supporting

Not Supporting

July Sept
1994 1997
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Date

Figure 9: McDowell Creek Benthic Macroinvertebrate Scores.
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Mecklenburg County last monitored the fish in McDowell Creek in 1996 at Gilead Road
(site MC2A-1), at Beatties Ford Road (site MC4) and at Neck Road (site MC4A). In
Torrence Creek, fish are monitored at Bradford Hill Drive (site MC3E). Based on this
monitoring, McDowell and Torrence Creeks were rated as Fully Supporting.

The N.C. Department of Environment and Natural Resources (NCDENR) performs
biological monitoring for benthic macroinvertebrates and fish in McDowell Creek.
Benthic macroinvertebrate monitoring is performed at Beatties Ford Road and McDowell
Creek (same as Mecklenburg County monitoring site MC4). Fish monitoring is
performed at Gilead Road and McDowell Creek (same as Mecklenburg County
monitoring site MC2A-1). In the N.C. Basinwide Assessment Report prepared by
NCDENR in 2003, the results of their biological monitoring activities are summarized.
In general, the report describes a substantial decline in fish populations in McDowell
Creek. In 1997, the fish community in McDowell Creek was rated as Fair and in 2002
the rating declined to Poor. In five (5) years, the North Carolina Index of Biotic Integrity
(NCIBI), which is a measure of total fish species diversity and abundance, dropped 18
points from 40 to 22. The NCIBI scale ranges from 1 to 60; therefore, 18 points
represents almost 30% of the scale which is an alarming decline in only five (5) years.
The report attributes this decline to substantial decreases in total species diversity (from
151in 1997 to 5 in 2002) and abundance (from 157 in 1997 to 81 in 2002). The number
of fish collected in McDowell Creek by NCDENR was the lowest of any stream
monitored in the Catawba River Basin in 2002. McDowell Creek was also the only creek
in the Basin where the bluehead chub was not collected. In addition, suckers, a species
known to be intolerant of pollutants, and piscivores were absent. Between 1997 and
2002, the report indicates that the percentage of pollution tolerant fish species and
insectivores increased substantially from 39 to 63 percent and from 53 to 100 percent,
respectively. This decline in pollution intolerant species and increase in pollution
tolerant species is indicative of an overall decline in water quality conditions in
McDowell Creek.

The 2003 N.C. Basinwide Assessment Report indicates a similar decline in the benthic
macroinvertebrate community based on NCDENR’s monitoring. In 1990, McDowell
Creek rated as Good-Fair for macroinvertebrates. Sampling in 2002 indicated a decline
to Fair with a significant decrease in the number of species collected. The creek was
reported to be extremely sandy (85 percent) with minimal habitat. Species absent in 2002
that were common or abundant in 1990 included the mayflies. There were also three (3)
species of long-lived intolerant stoneflies collected in 1990 that were not collected in
2002. NCDENR data supports McDowell Creek’s 303(d) list ranking of “Biologically
Impaired” and it is apparent that conditions are getting worse and not better.

2.2.3 Physical
In January 2002, Watershed Concepts issued the McDowell Creek Watershed
Preliminary Engineering Report (MCSWS Project No. 28001). The Rosgen stream

classification system was utilized to provide an initial assessment of the morphology of
McDowell Creek. The Rosgen system uses field measurements of stream features to
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describe a stream by morphologic type. An array of stream types is presented under the
system that is delineated by slope, channel materials, width/depth ratio, sinuosity and
entrenchment ratio. For the assessment of McDowell Creek, the stream type is described
at the geomorphic characterization level (Level I) of the hierarchical system of
classification. At this level of inventory, the channel pattern, shape and slope are
described. Information utilized as a part of this classification included field observations,
aerial photography, USGS quadrangle maps, and other digital topographic information
for investigation of the channel pattern and valley form. The low sinuosity of the channel
is primarily due to the installation of the sewage main line and straight alignment of the
stream in many reaches. Generally, the channel displays a low width/depth ratio, low
sinuosity and relatively low channel slope. However, after careful examination of the
tendencies within the creek, the majority of McDowell Creek was classified as a type G
channel with some reaches possibly being classified as type F. Indicators of a new
bankfull flow line were observed below the historic top-of-bank, which imply that the
channel has incised within the historic floodplain. Channel incision is significant in some
areas (see Figure 10). This has most likely resulted from a combination of urbanization
of the watershed and manual re-grading of the channel. The historic floodplain, which
was formed as an alluvial plain bounded by gentle slopes of upland soils, currently forms
a terrace that confines the channel. The channel bank slopes are relatively steep with the
slopes ranging from 1:1 to vertical. Channel widening is resulting in an evolutionary
transition to a type F channel. There are occasional reaches where the channel has
developed sufficient belt width to begin to form a meandering pattern with stable point
bars. The channel profile appears to be relatively stable and not subject to excessive
degradation or aggradation. There is evidence, however, of a significant sediment load
that is being transported by the stream (see Figure 11). Depositional features such as
mid-channel bars, side bars and embryonic point bars are evident along many reaches of
the stream. It is likely that the primary source of this depositional material is from
construction activities within the watershed and that this material is being transported
though the stream system without significant aggradation of the channel bed.
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Figure 10: Significant Channel Incision (Scour) on McDowell Creek.
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Figure 11: Sediment Transported Down McDowell Creek into Mountain Island Lake.

Analyses performed of McDowell Creek by Tetra Tech in 2004 as part of the post-
construction ordinance development process demonstrate a significant potential for
further stream degradation. Tetra Tech predicted that approximately 14% of McDowell
Creek draining greater than one square mile was at risk for morphic instability and habitat

degradation. It is important to note that the only portion of McDowell Creek included in
the analysis was that portion draining more than a square mile.
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2.2.4 Stream Flow

A watershed will generate larger volumes of storm water runoff and discharge this runoff
at higher rates as the amount of imperviousness increases as a result of development. The
stream channels that receive the additional runoff are exposed to increased hydraulic
forces that can lead to morphologic instabilities through erosion — a process that reduces
the availability and quality of aquatic habitat. Aquatic species are dependent upon the
channel boundary for shelter, foraging, reproduction, and rest. When boundary materials
regularly erode, the aquatic habitat is impacted and unlikely to support a diverse, healthy
aquatic community. Therefore, addressing the source of the habitat degradation,
additional storm water runoff in this case will help reduce impairment to in-stream
biological communities (Tetra Tech, 2004)

2.2.5 Land Use/Land Cover

The land-use/land-cover data set used for this Watershed Management Plan was
developed by Tetra Tech Inc. (2004) for the post-construction ordinance development
process. The data set was developed through interpretation of a combination of parcel
information, aerial photographs, and tree canopy data. The process is more thoroughly
described in Tetra Tech Inc. (2004). The land-use data set provides a distribution and
classification of all land-uses in the McDowell Creek Watershed. The land-use
categories represented in the McDowell Creek Watershed are presented in Table 5 and
the distribution of the land-uses for the McDowell Creek Watershed is shown in Figure
12.

Table 5: McDowell Creek Land Use Categories.

Land Use Class Abbreviation
Agriculture AG
Heavy Commercial COMM-H
Light Commercial COMM-L
Forest FRST
Golf Course GC
High Density Residential HDR
High Density Multifamily Residential HMFR
High Density Mixed Urban HMX
Heavy Industrial IND
Institutional INS
Interstate Corridor INTERSTATE
Low Density Residential LDR
Medium Density Residential MDR
Meadow MEADOW
Multi Family Residential MFR
Medium Low Density Residential MLDR
Mixed Urban MX
Office/Industrial OI-H
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Light Office/Light Industrial OI-L
Park PARK
Rural Residential RR
Ultra High Density Mixed Urban UHMX

Figure 12: Distribution of Land Uses in the McDowell Creek Watershed.
2.2.6 Soils

The distribution of soils within the McDowell Creek Watershed was determined through
the Soil Survey of Mecklenburg County (USDOA — SCS, 1980). The hydrologic soil
types found in the McDowell Creek Watershed are B, C and D. A description of each
soil type and distribution within the watershed are shown in Table 6. Figure 13 shows
the location of the hydrologic soil groups in the McDowell Creek Watershed.
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Table6: Hydrologic Soil Groups Found Within McDowell Creek Watershed.

Hydrologic Description (USDOA —SCS, 1980) Distribution with
Soil Group McDowell Creek
Watershed
B Soils having a moderate infiltration rate when thoroughly wet. 11,180 acres (61% of
These consist chiefly of moderately deep or deep, moderately watershed)
well drained or well drained soils that have moderately fine
texture to moderately coarse texture. These soils have a
moderate rate of water transmission
C Soils having a slow infiltration rate when thoroughly wet. 6830 acres (38% of
These consist chiefly of soils that have a layer that impedes the watershed)
downward movement of water of soils that have moderately fine
texture or fine texture. These soils have a slow rate of water
transmission.
D Soils having a very slow infiltration rate (high runoff potential) | 225 acres (1% of

when thoroughly wet. These consist chiefly of clay soils that
have a high shrink-swell potential, soils that have a permanent
high water table, soils that have a claypan or clay layer at or
near the surface, and soils that are shallow over nearly
impervious material. These soils have a very slow rate of water
transmission.

watershed)
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Figure 13: Distribution of Hydrologic Soil Groups in McDowell Creek Watershed.
2.3 Current Watershed Protection Efforts
2.3.1 Watershed Protection Ordinance

In 1992, North Carolina passed a law requiring local governments located in water supply
watershed areas (WS classification) to develop regulations aimed at protecting water
quality from non-point source pollutants associated with post-construction. Regulatory
standards were established by the State and local governments were required to pass
regulations which at a minimum complied with these standards. Most jurisdictions in
Mecklenburg County adopted more stringent watershed regulations and incorporated
them into subdivision, land development and/or zoning ordinances. A majority of these
regulations address the following three issues: (1) development density (amount of built
upon or impervious area), (2) buffer widths and (3) landuse. The Watershed Protection
Ordinance for the McDowell Creek Watershed (as applied to the Mountain Island Lake
Watershed) is summarized in Table7. Figure 14 shows the distribution of the Watershed
Protection Zones within the McDowell Creek Watershed.
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Table7: Watershed Protection Ordinance for the McDowell Creek Watershed.

Zone Zoning Jurisdiction Built Upon Area Lake/Stream Buffer
Protected Area (PA) Cornelius <24% - Low Density | 50 Feet
<50% - High Density | 100 Feet

Protected Area 1 Huntersville <24% - Low Density | 50 Feet

(PA1) < 70% - High Density | 100 Feet

Protected Area 2 Huntersville <24% - Low Density | 30 Feet

(PA2) <70% - High Density | 100 Feet

Protected Area — North Carolina — <24% - Low Density | 30 Feet

Minimum Statewide < 70% - High Density | 100 Feet

Requirements

Critical Area 1 (CAl) | Huntersville < 6% - Low Density | 100 Feet or 100 yr.
Floodplain
(whichever is
greater)

Critical Area 2 (CA2) | Huntersville <12% - Low Density | 100 Feet or 100 yr.
Floodplain
(whichever is
greater)

Critical Area 3 (CA3) | Huntersville <12% - Low Density | 100 Feet or 100 yr.
Floodplain
(whichever is
greater)

Critical Area 4 (CA4) | Huntersville <24% - Low Density | 100 Feet or 100 yr.
Floodplain
(whichever is
greater)

Critical Area — North Carolina — <24% - Low Density | 30 Feet

Minimum Statewide <50% - High Density | 100 Feet

Requirements
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Figure 14: Distribution of Watershed Protection Zones Within the McDowell Creek
Watershed.

2.3.2  S.W.IL.M. Buffer Ordinance

A countywide stream buffer system was established in 1999 as part of the Surface Water
Improvement and Management (S.W.1.M.) strategy, otherwise known as S.W.L.M.
buffers. According to S.W.L.M., streams have the primary natural function of conveying
storm and ground water, storing floodwaters and supporting aquatic and other wildlife.
The buffer is the vegetated land adjacent to the stream channel, which functions to
protect water quality by filtering pollutants and to provide both storage for floodwaters
and suitable habitat for wildlife.

Required stream buffer widths vary from 35 to 100 feet or more based on the size of the
upstream drainage basin. In Cornelius and Huntersville, S.W.IL.M. buffer requirements
begin at a point where the stream drains 50 acres. Approximately 1,686 acres (9.2%) of
the McDowell Creek watershed is S.W.I.M. buffer. Table 8 presents the S.W.I.M. buffer
requirements for both Huntersville and Cornelius. Figure 15 shows the extent of the
S.W.LM. buffers in the McDowell Creek Watershed.
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Table 8: S.W.I.M. Buffer Requirements for Cornelius and Huntersville.

100% of floodfringe

but no less than 100 ft

streamside = 30ft
managed use = 45 ft
upland = remainder

streamside = 20ft
managed use = 20ft.
upland = 10ft

Date Total Buffer Widths
Jurisdiction | Ordinance
Adopted > 640 acres >300 acres > 50 acres
Cornelius(2) 12/6/99 total = entire total = 50 feet total = 35 ft
floodplain but no less | no zones no zones
than 100 feet
Huntersville(1) | 10/19/99 total = floodway + total = 50 feet total = 35 ft

streamside = 20ft
managed = none
upland = 15ft

All buffers are measure horizontally on a line perpendicular to the surface water, landward from
the top of the bank on each side of the stream.
(1) Function, vegetative targets and uses for each of the buffer zones correspond to the buffer
plan developed by the S.W.I.M. Panel dated April 20, 1999.
(2) No buffer zones have been designated. The entire buffer area is designated in the Ordinance
as “UNDISTURBED.”

Figure 15: Approximate Extent of McDowell Creek Watershed S.W.I.M. Buffers.
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2.3.3 Huntersville Water Quality Ordinance

The Huntersville Water Quality Ordinance was implemented to prevent surface water
quality degradation in the streams and lakes within Huntersville and its extraterritorial
jurisdiction. The ordinance seeks to limit water quality impacts from new development
and re-development through controlling and treating storm water runoff. Specifically,
storm water runoff must be treated with water quality BMPs and storm water volumes
and rates must be controlled. The ordinance requires the following:

1.

All storm water treatment systems used to meet these Performance Criteria shall be
designed to achieve average annual 85% Total Suspended Solids (TSS) removal for
the developed area of a site. Areas designated as open space that are not developed
do not require storm water treatment. All sites must employ LID practices to control
and treat runoff from the first inch of rainfall.

LID practices or a combination of LID and conventional storm water management
practices shall be used to control and treat the increase in storm water runoff volume
associated with post-construction conditions as compared with pre-construction
(existing) conditions for the 2-year frequency, 24-hour duration storm event in the
Rural and Transitional Zoning Districts. For all other Zoning Districts, LID practices
or a combination of LID and conventional storm water management practices shall be
used to control and treat the increase in storm water runoff volume associated with
post-construction conditions as compared with pre-construction (existing) conditions
for the 1-year frequency, 24-hour duration storm event. This may be achieved by
hydrologic abstraction, recycling and/or reuse, or other accepted management
practice as described in Section 6 of the Huntersville Water Quality Design Manual.

Where any storm water BMP employs the use of a temporary water quality storage
pool as a part of its treatment system, the drawdown time shall be a minimum of 48
hours and a maximum of 120 hours.

Peak storm water runoff rates shall be controlled for all development above 12%
imperviousness. The peak storm water runoff release rates leaving the site during
post-construction conditions shall be equal to or less than the pre-development peak
storm water runoff release rates for the 2-year frequency, 24-hour duration storm
event and 10-year frequency, 24-hour duration storm event. The emergency overflow
and outlet works for any pond or wetland constructed as a storm water BMP shall be
capable of safely passing a discharge with a minimum recurrence frequency of 50
years. For detention basins, the temporary storage capacity shall be restored within
72 hours. Requirements of the Dam Safety Act shall be met when applicable.

No one BMP shall receive runoff from an area greater than five (5) acres. However,

the total drainage area from BMPs used in series (i.e., integrated) can exceed this five
(5) acre maximum.
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For the purpose of this Watershed Management Plan, it is assumed that the Huntersville
Water Quality Ordinance will mitigate future impacts to water quality from new
development. For this reason, the remainder of the Plan and the recommendations listed
are focused upon reducing pollution sources from existing development where limited or
no water quality mitigation efforts have been required.

2.3.4 BMP Retrofits and Land Acquisition

An aggressive land acquisition initiative has been underway in the Mountain Island Lake
Watershed since 1991 resulting in the expenditure of approximately $29,000,000 in
Mecklenburg County Park Bonds. As of 2005, approximately 1,000 acres have been
purchased in the McDowell Creek Watershed as part of this program. Properties are
currently still being considered for future acquisitions. These properties will be
preserved as open space with passive recreation and could be used as potential BMP
locations. They were targeted for acquisition due to their potential water quality benefit
or their environmental significance. The County and Towns of Cornelius and
Huntersville all own property in the watershed that has various uses such as public works
facilities, libraries, parks, recycling centers, schools, etc. These publicly owned
properties are also possible locations for future BMP retrofit opportunities. Figure 16
shows the location of funded retrofit and restoration projects.

4_Stream Restoration
. Northcross Raingarden
Project

/ Monteith Project

Pizzagalli Project

Figure 16: Currently Funded BMP Retrofit and Stream/Wetland Restoration
Projects.

In order to address water quality issues in the McDowell Creek Watershed from

previously developed properties, Mecklenburg County is actively pursuing grants and
other funding sources to assist in the installation of BMP retrofit projects. There are
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currently three (3) active water quality projects in the watershed as described below. All
three (3) projects are within the same general vicinity in the upper watershed area near I-
77 and Sam Furr Rd. This area has been designated as a high priority for future
restoration.

Caldwell Station Wetland Restoration

This project involves the restoration of wetlands along Caldwell Station Creek just east of
Highway 21. The project is being funded by the North Carolina Ecosystem Enhancement
Program (NCEEP) and is currently in the design phase. The Town of Cornelius hopes to
provide amenities to the site by making it an outdoor classroom “Eco-Park.” No
Charlotte- Mecklenburg Storm Water Services’ funds will be used to finance this project.

McDowell BMP Retrofit Project

This project involves six different properties totaling 90 acres. The properties involved
include the Northcross Shopping Center, Target, Food Lion Shopping Center, Charlotte
Hospital Authority, and Monteith Park subdivision. The majority of the project drains to
Caldwell Station Creek, with the exception of one property which drains to a tributary of
Torrence Creek. The project involves installing up to 70 bioretention BMPs in parking
lots and other strategic locations as well as installing two (2) storm water wetlands. The
project budget is approximately $2.1 million and is being partially funded by grants from
the N.C. Clean Water Management Trust Fund and the N.C. 319 Program totaling
approximately $1.1 million. Charlotte- Mecklenburg Storm Water Services will
contribute $1,030,366 through its Capital Improvement Program. The project is currently
in the design phase with construction planned for the fall of 2006.

McDowell Creek Stream Restoration

The main stem of McDowell Creek near Birkdale Village will be restored from Sam Furr
Rd. to Westmoreland Rd. This encompasses approximately 1'% miles of restoration and
habitat improvement. This particular reach of McDowell Creek is severely eroded and
aquatic habitat is lacking. The project goals are to improve stream sinuosity and habitat
by creating riffles and water quality features for aquatic life. This project is funded
primarily by the NCEEP, although $95,000 was awarded through a grant by the North
Carolina Natural Resources Conservation Service. Charlotte- Mecklenburg Storm Water
Services will contribute $105,000 through its Capital Improvement Program. The
Mecklenburg County Parks and Recreation Department is also planning a greenway
along the western side of the stream. Including the greenway, this project will cost
approximately $3.8 million.
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SECTION 3. WATERSHED INDICATORS AND GOALS
3.1 Upland
3.1.1 Upland Water Quality Indicators

Upland water quality is associated with pollutants in storm water runoff from the
watershed draining to McDowell Creek. The upland water quality indicators selected for
this Watershed Management Plan are Total Suspended Sediment (TSS), Total
Phosphorus (TP) and Total Nitrogen (TN). These pollutants are indicative of the impact
that contaminated storm water runoff has on water quality. Moreover, they are capable of
being accurately simulated with relatively simple methods (unlike temperature or fecal
coliform) and are indicators of other parameters of concern.

3.1.2  Upland Water Quality Goals

Tetra Tech (2004) conducted an analysis of watershed scale upland loading rates for
existing conditions for all watersheds in Mecklenburg County for TSS, TN and TP. They
correlated the loading rates back to biological health and scored each watershed based
upon the results. They were able to determine that watersheds capable of sustaining a
fully supporting biological community displayed very similar upland pollutant loading
rates for TSS, TN and TP. The upland loading rates for these fully supporting watersheds
are presented in Table9.

Table 9: Upland Pollutant Loading Rate Goals.

Upland Pollutant Loading Rate Goals

1. TN <4 Ibs/ac/year

2. TP <0.6 lbs/ac/year

3. TSS <0.22 tons/ac/year

The goals presented in Table 9 are appropriate to be applied to retrofit BMP projects as a
catchment wide design standard. In other words, retrofit BMP projects in a particular
catchment should strive to meet the goals in Table 9; however, it is recognized that each
individual project may not meet the goals.

3.2 In-Stream

3.2.1 In-Stream Water Quality Indicators

In-stream water quality is associated with pollutants in the stream channel. The in-stream
water quality indicator selected for this Watershed Management Plan is TSS. This
indicator will provide an indication of the TSS pollutant load conveyed by the channel.

3.2.2 In-Stream Water Quality Goals

Tetra Tech, Inc. (2002) summarized several reports pertaining to sediment production
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and biological health. Simmons (1993) summarized sediment characteristics of 152
North Carolina streams and rivers (including 100 within the Piedmont region) from data
taken during the 1970s. Crawford and Lenat (1989) provide estimates of annual sediment
yield from three (3) Piedmont watersheds near Raleigh, N.C., including 0.13 ton/acre for
a predominantly forested watershed, 0.31 ton/acre from an agricultural watershed, and
0.59 ton/acre from an urban watershed. In both studies, sediment yield was estimated
from in-stream suspended sediment concentrations, so the annual areal sediment yields
reflect not only sediment from the land surface but also in-stream sediment transport and
sediment from bank erosion/collapse. Crawford and Lenat (1989) performed extensive
biological sampling in the three watersheds they studied and calculated metrics for taxa
richness, abundance, and pollution tolerance for invertebrates and fish. In summarizing
their biological data, they rated the forested watershed as having high measures of biotic
characteristics, the agricultural watershed as having medium to high measures, and the
urban watershed as having low measures. Under North Carolina water quality
regulations, streams and lakes must be able to support aquatic life. A rating of Fair or
Poor for Benthic Invertebrate Bioclassification or Fish Community Structure prevents a
water body from being rated as “fully supporting” under Section 305(b) of the Clean
Water Act. Based on the two studies investigated by Tetra Tech, Inc., an approximate in-
stream sediment load goal of 0.30 ton/acre/year is recommended as a goal.

Currently, in-stream data allowing assessment of the sediment load goal of 0.30
tons/acre/year is not available in the McDowell Creek Watershed. In order to determine
progress toward the goal, it is proposed that three (3) long term sediment monitoring
stations be installed in the McDowell Creek Watershed. These sites should coincide with
long term monitoring sites established for assessing channel properties (permanent cross
sections, etc.). Additionally, these sites should also be monitored for macroinvertebrates
and fish. Data collected at these sites will allow the development of a yearly sediment
versus flow curve. Each year will be compared against previous years to determine if the
sediment carrying characteristics of McDowell Creek (and hence the sediment loads) are
improving. Also, the data collected will be used to estimate progress toward attaining the
overall goal of 0.30 tons/acre/year. Table 10 presents the in-stream water quality goals.

Table 10: In-Stream Water Quality Goals.
In-Stream Water Quality Goals
1. TSS <0.3 tons/ac/year
2. Benthic Macroinvertebrates = Fully Supporting
3. Fish = Fully Supporting

Monitoring to determine compliance with these goals is presented in Appendix A.
33 Channel
3.3.1 Stream Channel Indicators

Channel stability reflects the ability of the stream, over time, to transport the flows and
sediment from its watershed in such a manner that the dimension, pattern and profile of
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the stream are maintained. Monitoring bank pins and permanent cross-sections can help
quantify stability by evaluating whether the stream is aggrading or degrading and whether
changes are occurring in stream bed materials, bank erosion and morphological

evolution.

Stream channel stability is assessed by monitoring three categories of indicators:

1. Vertical Stability (aggradation/degradation)
The surveying of permanent cross-sections helps determine whether the stream is
downcutting, filling or stable. The rate, magnitude and direction of vertical change
can be determined from subsequent monitoring. Specifically, monumented cross-
sections provide an elevation reference to depict changes. Bank Height Ratio and
Entrenchment Ratio are used to express vertical stability (Rosgen, 1996).

2. Lateral Stability
To determine the rate and magnitude of bank erosion, bank pins were installed at
representative monitoring reaches. Bank pins are surveyed following runoff events to
obtain measured stream bank erosion rates. Measured streambank erosion rates can
be expressed in feet/year, cubic yards/year, and tons per acre for a given flow or for a
runoff season. BEHI will be performed when bank pins are measured to assess
lateral stability.

3. Channel Material
Composition of the stream bed material is a good indicator of changes in stream
character, channel form, hydraulics, erosion rates and sediment supply. Pavement
and subpavement bulk samples give a quantitative description of the bed material.
Samples were collected using methods described by Jessup (2002). Bulk samples
and/or a Wolman pebble count (Wolman, 1954) will be performed during subsequent
monitoring events.

3.3.2 Stream Channel Goals

Induced change in channel stability can be determined by implementing a quantitative,
comparative analysis approach that compares measurements before versus after
management activity. Therefore, it is necessary to set quantitative goals so as to
determine the success of restoration and enhancement efforts. There are several channel
characteristics measured at cross-sections that will be used to determine the impact of
upstream enhancement as described below. These measurements are designed to help
identify and evaluate existing conditions and to predict the response of the stream to
imposed change. The relative stability of the bed, banks, and materials of the stream
provide valuable interpretations and assessments.

1. Entrenchment Ratio is used to describe the vertical stability and degree of incision of
a stream channel (i.e., width of the flood prone area at an elevation twice the
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maximum bankfull depth/bankfull width). Entrenchment describes the relationship
of the stream to its valley and landform features. Large entrenchment ratios indicate
the presence of a well-developed floodplain (i.e., >2.2). Lower entrenchment ratios

indicate channel incision (i.e., <2.2). Goal - Ratio of 2.2 or greater

2. Width/Depth Ratio indicates the shape of the channel cross-section (ratio of bankfull
width/mean bankfull depth). The width/depth ratio is key to understanding the
distribution of available energy within a channel, and the ability of various discharges
occurring within the channel to move sediment. Measurement of the width/depth
ratio is also valuable for describing channel cross-section shape. A comparison of
ratio values can be used to interpret shifts in channel vertical and lateral stability
following disturbances. A stream with a ratio less than 1.0 is actively incising. A
continual increase in the ratio is indicative of a stream widening. A stream in
equilibrium will exhibit a stable ratio greater than 1.0. Goal — Ratio that exhibits very
little change over time and is 1.0 or greater

3. Bank Height Ratio is a measurement of vertical stability. The ratio is the height of
the lowest bank divided by the maximum bankfull depth. This parameter identifies
changes in streambed elevation caused by aggradation or degradation. Stream
reaches of 1.1 and less are considered to be a stable system. Goal - Ratio of 1.1 or
less

4. Dominant Channel Materials — a selected particle size index value representing the
most prevalent of one of six channel material types or size catergories, as determined
from a channel material size distribution analysis. While channel bed and bank
materials influence the cross-sectional shape, they also determine the extent sediment
transport and provide the means of resistance to hydraulic stress. Additionally, an
assessment of the nature and distribution of channel materials is critical for
interpreting the biological function and stability of streams. Goal- A coarsening of
substrate over time would be an indication of a reduction in sedimentation (i.e., an
increase in the D50 particle size).

5. Bank Erosion Rate is determined by re-surveying the stream bank profile following a
runoff event. Measured stream bank erosion rates are a measurement of lateral
stability and can be expressed in feet/year, cubic yards/year, and total tons/stream
reach for a given flow or for a runoff season. In McDowell Creek Watershed,
erosion rates exceeding 1.6 cubic feet/linear foot are very unstable. Rates of 1.26 to
1.59 are generally unstable, where as from 0.76 to 1.25 is stable and less that 0.76 is
very stable. Goal - Erosion Rate of 1.26 cubic feet/linear foot or less
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SECTION 4. WATERSHED ASSESSMENT
4.1 Upland Characterization

In order to prioritize areas of the McDowell Creek Watershed, an upland characterization
methodology was developed based upon work completed by Tetra Tech, Inc. (2004) for
the post-construction ordinance stakeholder group. The resulting prioritization will be
used to guide property acquisition for installation of water quality BMPs and to focus
efforts on voluntary retrofitting of existing upland sources of pollution.

The upland characterization was completed through an evaluation of existing levels of
pollutant loading, impervious cover and buffer impacts. Specifically, the indicators used
were Total Phosphorus (TP), Total Nitrogen (TN), Total Suspended Sediment (TSS),
impervious percentage of the catchment and percent of the stream buffer currently un-
forested. The information presented in this Section of the Watershed Management Plan
deals only with existing sources of pollution in the McDowell Creek Watershed. For the
purpose of this document, it was assumed that future sources of pollution will be
attenuated through implementation of the Huntersville LID Ordinance, which is
presented in Section 2.3.3.

4.1.1 Methodology

The basis for the upland characterization presented herein is an existing land-use dataset
developed by Tetra Tech Inc. (2004). The land-use data set was developed through
interpretation of a combination of parcel information, aerial photographs, and tree canopy
data. The process is more thoroughly described in Tetra Tech Inc. (2004). The land-use
data set provides a distribution and classification of all land-uses in the McDowell Creek
Watershed. The land-use categories represented in the McDowell Creek watershed are
presented in Table 11.

Table 11: McDowell Creek Land Use Categories.

Land Use Class Typ 1c.al Lot Perce.nt Abbreviation
Size Impervious

Agriculture NA 0 AG
Heavy Commercial Variable 85 COMM-H
Light Commercial Variable 45 COMM-L
Forest NA 0 FRST
Golf Course NA 8 GC
High Density Residential 0.125 -0.25 ac 41 HDR
High Density Multifamily Residential Variable 70 HMFR
High Density Mixed Urban Variable 70 HMX
Heavy Industrial Variable 66 IND
Institutional Variable 40 INS
Interstate Corridor NA 36 INTERSTATE
Low Density Residential 2—5ac 9 LDR
Medium Density Residential 0.25-0.5ac 30 MDR
Meadow NA 0 MEADOW
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Land Use Class Typlc.al Lot Perceflt Abbreviation
Size Impervious

Multi Family Residential <0.125 60 MFR
Medium Low Density Residential 0.5-2ac 19 MLDR
Mixed Urban Variable 60 MX
Office/Industrial Variable 72 OI-H
Light Office/Light Industrial Variable 30 OI-L
Park NA 9 PARK
Rural Residential >5 ac 4 RR
Ultra High Density Mixed Urban Variable 90 UHMX

The distribution of the land-uses for the McDowell Creek watershed is shown in Figure
17.

Figure 17: Distribution of Land Uses in the McDowell Creek Watershed.

The land-use data for the McDowell Creek Watershed was sub-divided into catchments
using GIS software. The catchments were delineated using the Watershed Information
System (WISe) with an approximate drainage area of 100 acres per catchment.
Catchments with very small drainage areas (<1 acre) were merged into nearby
catchments to reduce the number of reporting units. A total of 131 catchments were
delineated for the McDowell Creek Watershed. Figure 18 shows the distribution of the
catchments in the McDowell Creek Watershed.
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Figure 18: McDowell Creek Watershed Catchments.

The upland pollutant loading rates by land-use were adopted from Tetra Tech Inc. (2004)
and are listed in Table 12. Catchment loading rates were determined by multiplying the
area of each land-use in the catchment by the appropriate loading rate and summing the

total for all land-uses within the catchment.

Table 12: Upland Pollutant Loading Rates by Land-Use.

TN TP TSS
BN VARG (Ibs/ac/year) | (Ibs/ac/year) | (tons/ac/year)

AG 5.06 0.32 0.33
COMM-H 19.44 2.85 0.76
COMM-L 12.44 1.88 0.69
FRST 2.5 0.4 0.15
GC 5.17 0.83 0.47
HDR 8.73 1.4 0.47
HMFR 11.67 1.83 0.34
HMX 16.82 2.49 0.71
IND 16.12 2.39 0.71
INS 8.63 1.39 0.48
INTERSTATE 7.81 1.25 0.4

LDR 4.1 0.66 0.28
MDR 7.61 1.24 0.52
MEADOW 2.39 0.38 0.13
MFR 10.65 1.68 0.39
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TN TP TSS
LA (Ibs/ac/year) | (Ibs/ac/year) | (tons/ac/year)

MHP 9.03 1.45 0.46
MLDR 6.5 1.07 0.57
MX 15.07 2.24 0.71
OI-H 11.87 1.86 0.34
OI-L 7.61 1.24 0.52
PARK 4.18 0.68 0.3

RR 3.59 0.59 0.3

UHMX 20.31 2.97 0.73

Note: See Table 11 for abbreviation descriptions.

The percent of impacted buffer in the McDowell Creek Watershed was also
characterized. The characterization was completed using tree canopy data for
Mecklenburg County intersected with the FEMA floodplain delineation and the S.W.L.M.
and Watershed buffer coverages. The resulting GIS dataset, which depicts the presence
or absence of tree canopy within stream buffers, was intersected with the catchment
coverage to determine the percent of un-forested buffer within each catchment. Figure 19
shows the distribution of forested and un-forested buffer within the McDowell Creek
Watershed.

[l Unforested Buffer
[ ] Catchment
[] Forested Buffer

Ykl
S T

Figure 19: Distribution of Forested and Un-forested Stream Buffers Within the
McDowell Creek Watershed.
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Levels of impervious area, which are indicative of level of development, for the
McDowell Creek Watershed were characterized by catchment. Impervious percentages
by catchment were determined by multiplying the area of each land-use within the
catchment by the appropriate impervious percentage (Table 11) and summing the
resulting impervious areas for the entire catchment.

4.1.2 Results

Results for each of the catchments for each indicator evaluated were ranked to determine
the catchments with the highest level of impairment. For brevity, only the 20 most
impaired catchments for each indicator are listed in Table 13, which is presented below.

Table 13: Results of Upland Impairment Characterization. Note: Higher rank
indicates increasing level of impairment.

Basin ID TN TP TSS Overall
MDCS10 131 131 131 131
MDT1-3 128 128 130 130
MDCS13 129 129 129 129
MDCS11 130 130 127 128
MD17 127 127 117 127
MDT1-2 122 121 126 126
MDTCI16 126 126 115 125
MD5 125 125 111 124
MDTC14 123 122 109 123
MDCS14 116 116 121 122
MDTCS5 117 117 114 121
MDCS12 119 119 106 120
MD2 112 114 120 119
MD1 110 110 123 118
MDTCI10 108 107 124 117
MD19 124 124 91 116
MD20 107 108 125 115
MD4 114 113 110 114
MD7 121 120 94 113
MDTC6 120 123 90 112

Figures 20 — 25 present the overall ranking based upon the results of the upland
characterization for TN, TP, TSS, Imperviousness, Level of Buffer Impact and Overall
Pollutant Load respectively. Note that darker colors indicate increased levels of
impairment.
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Figure 20: TN Ranking.
Figure 21: TP Ranking.
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Figure 23: Degree of Impacted Stream Buffer.
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Figure 24: Degree of Catchment Imperviousness.

Figure 25: Overall Impairment (based upon upland pollutant load).
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4.2 Stream Channel Characterization

In order to prioritize areas of the McDowell Creek Watershed for stream channel
restoration, enhancement and preservation, a characterization methodology was
developed by Buck Engineering, PA (Buck). The characterization was completed
through an evaluation of existing stream channel conditions that allowed reach-level
prioritization based on biological integrity and geomorphic stability, as well as predicted
bank erosion rates.

4.2.1 Methodology

Mecklenburg County provided base data in GIS format, including recent aerial
photography, stream locations, roads and parcel boundaries. Using GIS, the McDowell
Creek Watershed was divided into 21 basins and the stream channels were segmented
into study reaches (Figure 26). For the purposes of this study, Buck defines a reach as a
discrete segment of stream that consistently exhibits a set of physical features that appear
to be significantly different from its contiguous upstream and downstream segments.
Twelve basins were chosen for assessment that appeared to represent a range of stream
conditions and land uses found throughout the watershed. Basins containing the five
Retrofit BMP Focus Areas were included. Because only perennial streams were to be
assessed, streams receiving 100 acres or greater of drainage were chosen, which resulted
in 95 reaches approximating 30 miles of stream for direct assessment.

Stream Classification

Each reach was visually classified according to the Rosgen classification system (Rosgen,
1994). This heirarchial methodology categorizes streams based on geomorphic features
that describe channel geometry in the three dimensions of planform, cross-section and
longitudinal profile. Most of these parameters are expressed as dimensionless ratios such
as width/depth. The use of dimensionless ratios allows categorization and comparison of
streams of varying sizes.

Bank Erosion

Streambank erosion rates were determined by measuring the Bank Erosion Hazard Index
(BEHI) and Near Bank Stress (NBS) (Rosgen, 2001) throughout each study reach. This
semi-quantitative method is widely used in North Carolina and is based on measured
values and visual estimates made at discrete sections of streambank. BEHI provides
results in adjective ratings, ranging from very low to extreme. BEHI is based on the
following:

bank height/bankfull height
root depth/bank height

root density (%)

bank angle

surface protection (%)

bank materials and stratification

39



McDowell Creek Watershed Management Plan Version 4................... March 2, 2008

NBS provides a measurement of the distribution of flow through a cross section. The
near bank region is that third of stream cross section nearest a bank being studied.
Rosgen (1996) correlated the ratio of shear stress in the near bank region to mean shear
stress and developed an adjective rating system for reporting. Reasonably accurate
estimates of NBS can be made quickly using professional judgment.

Erosion rates have been associated with the adjective ratings for bank erodibility and
near-bank stress based on data collected from Colorado. Data collected at the Mitchell
River in North Carolina supports the use of the Colorado data (Rosgen, 2001). The
erosion rate was then multiplied by the height and length of the streambank. Rates are
expressed as cubic feet of sediment eroded annually per linear foot of streambank. Total
tons per year were also calculated for each study reach.

Channel Evolution
Simon’s Channel Evolution Model (1989) was used to assign one of the six stages listed
below to each reach based on field observations.

e Stage [: The waterway is a stable, undisturbed natural channel.

o Stage II: The channel is disturbed by some drastic change such as forest clearing,
urbanization, dam construction, or channel dredging.

e Stage III: Instability sets in with scouring of the bed.

e Stage [V: Destructive bank erosion and channel widening occur by collapse of
bank sections.

e Stage V: The banks continue to cave into the stream, widening the channel. The
stream also begins to aggrade, or fill in, with sediment from eroding channel
sections upstream.

e Stage VI: Aggradation continues to fill the channel, re-equilibrium occurs, and
bank erosion ceases. Riparian vegetation once again becomes established.

Channel Evaluation

Buck Channel Evaluation Forms were completed by field staff characterizing biological
integrity, geomorphic stability, channel evolution, feasibility, and enhancement
recommendations. Scores from 0 to 4 were assigned to the following five indicators with
0 being poor and 4 being excellent:

habitat

existing riparian vegetation
human impacts

erosion

incision

An accumulative score was derived from the five indicators and thus provides a Total
Channel Evaluation Score per study reach from 0 to 20. Constraints on construction
activities were determined initially by field observations and recorded on the form.
Feasibility was further addressed through subsequent GIS analyses.
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Permanent Cross-Sections

Five permanent cross-sections were installed in the McDowell Creek watershed from
which to document changes in vertical and lateral channel dimension over time (Figure
26). Changes in channel dimension made apparent from subsequent surveys can be
evaluated to determine a movement toward a more unstable condition (e.g., downcutting
or erosion) or a movement toward increased stability (e.g., settling, vegetative changes,
deposition along the banks, or decrease in width/depth ratio). Cross-section locations
consisted of stream reaches within sub-watersheds having a variety of scenarios based on
land use, drainage area, and build-out capacity in order to characterize the existing
geomorphic conditions of the entire watershed representatively. Table 1 summarizes the
scenario associated with each sub-watershed containing a permanent cross-section.

Table 14. Scenarios of Sub-watersheds Containing Cross-sections

Sub-watershed Scenario

Active/Recent Development

Nearing Built-out Capacity

Rural Land Use

Largest Drainage Area

| z|z|— |

Mixed Land Use & Intermediate Drainage Area

Each cross-section was established at a riffle cross-section and was classified using the
Rosgen Stream Classification System. Each cross-section was marked on both banks
with permanent rebar pins set in concrete to establish the exact transect used. The rebar
pins were used as common benchmarks from which to originate the survey at each cross-
section to facilitate easy comparison of year-to-year data. The cross-section survey
includes points measured at all breaks in slope, including top of bank, bankfull, inner
berm, edge of water, and thalweg, if the features are present.

Bank Pins

Bank pins were installed at five stream reaches within the McDowell Creek watershed
having the highest erosion rates as determined from BEHI field assessments (Figure 26).
These pins are three foot sections of rebar driven into the bed and bank from which
changes in bank dimension can be documented. They accurately measure streambank
erosion or lateral accretion rates and can be used to verify the lateral stability prediction
made using BEHI. Data collected from the bank pins, in addition to accurately
measuring actual erosion rates, can help determine the usefulness of the Colorado data
(used for BEHI) as a prediction tool in North Carolina.
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Figure 26: McDowell Creek Stream Characterization Sub-basins.

Channel Materials

Pavement and sub-pavement samples were collected at each of the six permanent riffle
cross sections. Samples were collected using methods described by Jessup (2002). The
pavement/subpavement samples were returned to the Buck Engineering soils lab, sieved,
and a grain size distribution developed. Using these samples, the critical depth for
particle sediment transport for the study reaches was calculated and combined with the
longitudinal profiles to perform an aggradation/degradation analysis on the study reaches.
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4.2.2 Results

A total of 95 study reaches were delineated and assessed. Reach lengths varied from
several hundred feet to over 7000 feet. The number of reaches per basin ranged from
three to seventeen. Once in the field the predetermined reach lengths (based on drainage)
were sometimes broken into smaller reaches or combined into larger reaches based on
field observations. For example, if the land use adjacent to the stream channel changed
significantly (e.g., forest to industrial) a new reach would begin. Due to the large number
of study reaches, data was also compiled and presented per basin (Table 15) to aid in
management efforts.

Table 15: Results of Stream Channel Characterization by Basin.
Basin | Total Average | Average Total
Reaches | Erosion | Channel Tons of
Per Rate Evaluation | Sediment
Basin (ft3/ft) | Score
A 10 0.89 11.48 594.35
B 14 1.95 9.45 1280.4
E 3 0.67 9.77 364.87
F 8 0.79 10.57 863.88
I 7 1.81 9.37 870.3
K 4 1.30 9.43 496.3
L 4 1.12 8.76 483.86
M 9 2.35 10.02 1282
N 6 0.88 10.60 1059.1
O 5 0.73 11.11 591.95
P 8 1.13 9.85 1320.08
U 17 1.48 11.93 1528.7

A single erosion rate was calculated for each of the 95 reaches based on BEHI/NBS. The
erosion rate per basin is an average erosion rate of the total reaches per basin. In
McDowell Creek Watershed, erosion rates exceeding 1.6 cubic feet/linear foot are very
unstable. Rates of 1.26 to 1.59 are generally unstable, where as from 0.76 to 1.25 is
stable and less that 0.76 is very stable. The total Buck Channel Evaluation score for all
of the reaches for a given basin were divided by its total reach number to obtain the
Average Channel Evaluation Score. The Average Erosion Rate and Average Channel
Evaluation Score are useful for prioritizing the worst basin-wide degradation (Figures 27
& 28; Tables 16 & 17).
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Table 16: Ranking Based on Average Erosion

Rate Per Reach by Basin.

Basin | Average Total Total
Erosion Erosion | Reaches
Per Rate Per
Reach  (ft3/ft) | Basin
(ft3/ft)
M 2.35 21.11 9
B 1.95 27.28 14
I 1.81 12.65 7
U 1.48 25.21 17
K 1.30 5.21 4
P 1.13 9.07 8
L 1.12 4.47 4
A 0.89 8.85 10
N 0.88 5.26 6
F 0.79 6.31 8
0) 0.73 3.65 5
E 0.67 2.02 3

Avg Erosion per Reach
[] Not Evaluated

[ Very Stable (0 - 0.75 ft3/ft)
[ Stable (0.76 - 1.25 ft3/ft)
[[_] Unstable (1.26 - 1.50 ft3/ft)
Il Very Unstable (1.60 + ft3/ft)

Figure 27: Basin Ranking based on Predicted Erosion Rates
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Table 17: Ranking Based on Average Channel
Evaluation Per Reach by Basin.

Basin | Average Total Total
Channel Channel Reaches
Evaluation Evaluation Per
Score Score Basin
L 8.76 35.03 4
I 9.37 65.57 7
K 9.43 37.7 4
B 9.45 132.27 14
E 9.77 29.3 3
P 9.85 78.8 8
M 10.02 90.16 9
F 10.57 84.57 8
N 10.60 63.57 6
O 11.11 55.57 5
A 11.48 114.83 10
U 11.93 202.85 17
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Figure 28. Basin Ranking based on Channel Evaluation Scores
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The six cross sections were surveyed at stable stream locations. This is confirmed by
their Rosgen Stream type of E. There is however evidence of departure from stability
according to collected data. Sub-basin P cross section (P-XS), Sub-Basin N cross section
(N-XS), Sub-Basin F cross section, and Sub-Basin I cross sections have bank height
ratios greater than 1.1. This parameter identifies vertical instability in their streambed
elevations most likely caused by aggradation. Stream reaches of 1.1 and less are
considered to be a stable system. According to cross-sectional data, none of the six cross
sections exhibit entrenchment or lateral instability. Bed material data collected at the six
cross sections demonstrate that the dominant channel material is sand. Tables 18 and 19
describe the observed stream types, channel stability parameters, and channel materials
for all six permanent cross sections. Full documentation of the results can be found in the
Appendices.

Table 18. Summary of Cross-section Data

Geomorphic Parameters F-XS I-XS M-XS N-XS P-XS  Gage-XS
Rosgen Stream Type E E E E/Gc E E
Bankfull Width (ft) 12.69 19.32 12.92 35.45 18.49 40.01
Bankfull Mean Depth (ft) 2.54 1.89 1.43 4.76 2.07 5
Width/Depth Ratio 4.99 10.2 9.05 7.45 8.94 8
Bankfull Area (sq ft) 32.29 36.61 18.44 168.72 38.23 200.22
Bankfull Max Depth (ft) 3.37 3.34 1.95 5.72 2.81 6.49
Width of Floodprone Area (ft) | 114.31  116.99  43.54 135.02 77.9 119.48
Entrenchment Ratio 9.01 6.05 3.37 3.81 4.21 2.99
Bank Height Ratio 1.49 1.41 1 1.59 1.95 1

Table 19. Summary of Bed Material Analyses

Size Distribution (mm) F-XS [-XS M-XS  N-XS P-XS  Gage-XS
D16 0.55 0.36 0.3 0.51 0.57 0.53
D35 0.73 0.6 0.45 0.72 0.95 0.65
D50 0.9 0.78 0.58 0.9 1.35 0.78
D84 1.75 1.75 0.97 1.7 22 1.5
D95 2.2 3 1.8 1.95 4.5 1.8
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SECTION 5. CANDIDATE RESTORATION, RETROFIT AND
PRESERVATION SITES

5.1 Upland BMP Retrofit Sites

The intent of this section is two fold:

1. Identify publicly owned parcels that are significant sources of pollution that would
benefit from BMP retrofit.

2. Identify catchments for detailed field investigation to identify privately owned parcels
that are significant sources of pollution and appropriate for BMP retrofit.

All retrofit BMPs installed in the McDowell Creek Watershed should be designed with
the Upland Pollutant Loading Rate Goals (Table 9) as a design standard.

5.1.1 Priority Catchments

Based upon the upland pollutant load analysis, BMP retrofit efforts should be
concentrated on or downstream of the most impacted catchments. The 20 most impacted
catchments tended to concentrate in five (5) key focus areas of the McDowell Creek
Watershed. Figure 29 shows the extent of the focus areas within the McDowell Creek
Watershed. The following Section discusses each BMP Focus Area in detail.

FOCUS AREA 2

Figure 29: Retrofit BMP Focus Areas Within the McDowell Creek Watershed.
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Focus Area 1 (Sam Furr Road)

Focus Area 1 has the highest pollutant loads in the entire McDowell Creek Watershed.
Figure 30 shows the extent of Focus Area 1 (Note: BMP Retrofits have been funded for
the areas outlined in yellow — see Section 2.3.4). The combination of high intensity
commercial and residential development on Sam Furr Road at Exit 25 off of I-77
combines to cause the high pollutant loads. The Focus Area is comprised of catchments
MD20, MD19, MD17, MDCS14, MDCS11, MDCS13, MDCS10 and MDCS12. There
appears to be minimal opportunity for land acquisition in Focus Area 1. Moreover, there
are no public properties within the area. There are several restoration and retrofit projects
currently underway in Focus Area 1, including the Pizagalli Project, Eco-Park Project,
Northcross Raingarden Retrofit and stream restoration (Sam Furr to Westmoreland
Road). Retrofit efforts will need to focus on working cooperatively with existing land
owners to install BMPs into the existing landscape in a similar way to the Northcross
Raingarden Project (See Section 2.3.4).

Stream
Restoration
8 Project

l Pizagalli

Project

Northcross
Raingarden

v T

%

Figure 30: Focus Area 1 (Note: Northcross Raingarden Project Areas shown in

yellow, wetland restoration shown in pink and stream restoration in light blue).
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Focus Area 2 (Cornelius)

Figure 31 displays the extent of Focus Area 2 (Note: Publicly owned parcels are shown
in green). Focus Area 2 is located entirely within the Town of Cornelius and comprises
almost the entire headwater area of McDowell Creek. It is bisected by I-77 North and is
just South of the West Catawba Avenue exit. Focus Area 2 is comprised of catchments
MD7, MD4, MDS5, MD2 and MDI1. There is opportunity for land acquisition in this
watershed, particularly within catchments MD2 and MD7, moreover there is deeded open
space in catchment MD1. Additionally, several parcels are publicly owned and are
discussed in the next section.
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Figure 31: Focus Area 2 (Noe: ulicl owed parcls shown in green).
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Focus Area 3 (Old Statesville Road)

Figure 32 shows the extent of Focus Area 3. Focus Area 3 is comprised of catchments
MDT1-2 and MDT1.3 and is dominated by the Huntersville Hardwoods facility and the
Harvest Pointe subdivision. Focus Area 3 has large tracts of publicly owned property and
it is likely the Upland Pollutant Loading Rates (Table 9) can be met through the retrofit
of this public property.

% R
Hac

Figure 32: Focus Area 3 (Note: Pblicly ownedproprty shown in reen).
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Focus Area 4 (Gilead Road)

Figure 33 shows the distribution of Focus Area 4, which is located to the South of Gilead
Road and is bisected by I-77. It is comprised of catchments MDTC16 and MDTC10 and
it is dominated by old residential development build in the early 1960’s. Focus Area 4
also contains newer warehouse, commercial and business park land uses. There may be
opportunity for land acquisition downstream of MDTC10 in catchment MDTC11.
Alternately, cooperative retrofit opportunities may exist in catchment MDTC16 among
the commercial tenants and businesses. There is no publicly owned property in Focus
Area 4.

B )

Figure 33: Focus Area 4.
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Focus Area 5 (CPCC North)

Figure 34 depicts the distribution of Focus Area 5, which is comprised of catchments
MDTC14 and MDTCS5. Focus Area 5 has large sections of publicly owned land,
including the CPCC North Campus which can be retrofitted with BMPs. 1-77 is the
dominant land-use in the Focus Area and is likely a significant contributor of the
pollutant load.

MDTC14

5 il \
B B e
{

Figure 34: Focus Area 5 Note: ublicly oned parcels shown in gren). '

5.1.2 Public Parcels

The intent of this Section is to identify publicly owned parcels for BMP retrofit.
Specifically, publicly owned parcels that are significant sources of pollution and are
located in one of the “Focus” areas have been assigned the highest priority.

There are currently 96 parcels in public ownership in the McDowell Creek Watershed.
These parcels are located throughout the watershed, but are mainly focused in areas
directly adjacent to McDowell or Torrence Creeks. Where beneficial to water quality,
these properties should be further investigated to determine the final suitability for BMP
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installation using this report as a guide. Figure 35 shows the distribution of the parcels in
public ownership in the McDowell Creek Watershed. The parcels were evaluated and
prioritized using the following criteria:

1. Position either on or downstream of a catchment with a high or moderately high
overall rank for upland pollutant loading.

2. Proximity to the stream. Parcels directly adjacent to the stream were ranked higher.

3. Parcels with adequate space for installation of reasonably sized BMPs were ranked
higher. If there did not appear to be enough space for a BMP, the parcel was
disqualified.

4. Parcels receiving runoff from more than two square miles were disqualified.

5. Parcels able to treat high concentrations of impervious area, regardless of size were
ranked higher.

Of the 96 public parcels in the McDowell Creek Watershed, 41 meet the criteria listed
above. The 41 Priority Parcels are presented in Table 20. Figures 36 — 41 are aerial
photos of the High Priority Parcels.

I High Priority
[ ] Low Priority
[ ] Medium Priority

Figure 35: McDowell Public Parcels Meeting BMP Criteria and Overall Pollutant
Rank.
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Table 20: Public Parcels Meeting BMP Criteria and Priority.

Parcel Owner Info. Priority
00518302 | MECKLENBURG COUNTY High
00527206 | MECKLENBURG COUNTY High
00911119 | MECKLENBURG COUNTY High
00911130 | MECKLENBURG COUNTY High
01741116 | MECKLENBURG COUNTY High
01720401 | MECKLENBURG COUNTY High
01742110 | MECKLENBURG COUNTY High
00516678 | MECKLENBURG COUNTY High
01720403 | MECKLENBURG COUNTY High
00537162 | MECKLENBURG COUNTY High
00317401 | MECKLENBURG COUNTY High
01706207 | CHARLOTTE MECKLENBURG High
01712113 | CHARLOTTE MECKLENBURG BOARD OF EDUCATION High
00520129 | CHARLOTTE MECKLENBURG BOARD OF EDUCATION High
00918166 | MECKLENBURG COUNTY Medium
00918396 | MECKLENBURG COUNTY Medium
00918456 | MECKLENBURG COUNTY Medium
00918399 | MECKLENBURG COUNTY Medium
01535245 | MECKLENBURG COUNTY Medium
01537148 | MECKLENBURG COUNTY Medium
01538197 | MECKLENBURG COUNTY Medium
01530299 | MECKLENBURG COUNTY Medium
01532132 | MECKLENBURG COUNTY Medium
01529301 | MECKLENBURG COUNTY Medium
01510499 | MECKLENBURG COUNTY Medium
01510498 | MECKLENBURG COUNTY Medium
01510484 | MECKLENBURG COUNTY Medium
01535199 | MECKLENBURG COUNTY Medium
01308105 | CHARLOTTE-MECKLENBURG BOARD OF EDUCATION Medium
00935101 | CITY OF CHARLOTTE Medium
01323105 | CITY OF CHARLOTTE Medium
01325599 | MECKLENBURG COUNTY Low
00507112 | MECKLENBURG COUNTY Low
01529351 | MECKLENBURG COUNTY Low
01510515 | MECKLENBURG COUNTY Low
01509104 | MECKLENBURG COUNTY Low
01510104 | MECKLENBURG COUNTY Low
01325548 | MECKLENBURG COUNTY Low
01747131 | MECKLENBURG COUNTY Low
01741117 | MECKLENBURG COUNTY Low
01715307 | CITY OF CHARLOTTE Low
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Figure 36: Aerial Photo of Parcels 017-41-116, 017-42-110, 017-20-401, 017-20-403
and 017-06-207.
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Figure 39: Aerial Photo of Parcels 009-11-119 and 009-11-130.
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Figure 41: Aerial Photo of Parcels 005-20-129 an 003-17-401

57



McDowell Creek Watershed Management Plan Version 4................... March 2, 2008

Projects on these sites should be designed to meet the Upland Pollutant Loading Rate
Goals presented in Table 9.

5.2 Stream Channel Management Opportunities

Three stream channel management opportunities were evaluated from field
reconnaissance and GIS: preservation, restoration and enhancement.

For the purposes of mitigation credit, the US Army Corps of Engineers defines
restoration and enhancement as follows (USACE, 2003):

Restoration — the process of converting an unstable altered or degraded stream corridor,
including adjacent buffers and flood prone areas, to its natural stable condition. Restoration
is based on reference conditions and includes restoring the appropriate channel dimension,
pattern and profile. For impacts to fair or poor quality waters, the mitigation credit ratio is
generally 1.0 (i.e. for every 100 feet of stream impact, 100 feet of stream restoration would
be required for mitigation).

Enhancement Level I — mitigation category that includes improvements to the stream
channel and riparian zone that restore dimension and profile, but do not address pattern.
required for every 100 feet of impact).

Enhancement Level Il — mitigation category for measures that improve channel stability,
water quality and habitat, but fall short of restoring both dimension and profile.
Examples include bank stabilization, vegetating riparian buffers and using in-stream
structures to enhance stability and habitat.

The three most degraded basins based on rank (Table 21) are Sub-Basins I, B, and M. In
the case of a tie, the sub-basin exhibiting the higher erosion rate was prioritized. Lower
scores signify a higher category. Only reaches located in one of the three sub-basins
were considered. Reaches were ranked based on erosion rates and Buck Channel
Evaluation score. These prioritizations are need based only and do not account for
feasibility.

The narrative below identifies potential projects based on recommendations for the three
basins ranked highest. In order to create viable projects in scope and size, local reaches
with the same recommendations and similar impairments were combined when
applicable. Consult the Master Plan located in the Appendix C for complete ranking of
reaches based on feasibility and need.
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Table 21: Basin Rank for McDowell Creek Watershed.

Basin | Average | Average Overall
Erosion Channel Rank
Rate Evaluation

I 3 2 1

B 2 4 2

M 1 7 3(Tie)

K 5 3 3(Tie)

L 7 1 3(Tie)

P 6 6 6

U 4 12 7

E 12 5 8

N 9 9 9(Tie)

F 10 8 9(Tie)

A 8 11 11

0] 11 10 12

Sub-Basin 1

Sub-Basin I is approximately located within the southeastern quadrant of the intersection
of Sam Furr Road and Statesville Road (Figure 42). Approximately 938 acres of the sub-
basin drain to headwater tributaries of Torrence Creek. Streambank erosion rates predict
approximately 870 tons of sediment a year erode from Sub-Basin I perennial streams.
Majority of the impaired channel is adjacent to single-family residences. Several stable
reaches are adjacent to North Mecklenburg Park near Old Statesville Road. Additional
residential development is scheduled along Stumptown Road in the southern portions of
the sub-basin near. Portions of the existing 100 year floodplain extend into the sub-basin.
One permanent cross section is located near the western boundary of the sub-basin.

B Bank Pins \

@ Cross-section \\
{7771 100 Year Floodplain \
X & 5

#

Figure 42. Sub- asin [ Aerial ap.
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Fgure 43 de Reach 112A-114A-116A Proped for Preservation.

Study Reach 112A-114A-116A was recommended for preservation (Figure 43). The reach
is partially to fully shaded riffle/runs system consisting of stable riffles with less stability
further downstream. Good variation in pool depths downstream of bedrock and debris
jams. Habitat structures are common and include woody debris, undercut banks, and root
mats. Mature forested riparian buffer and floodplain are present. Buffer width exceeds 50
feet on both banks. Banks are well-vegetated within the reach limits with herbaceous
species, shrubs, and mature trees. Channel has large substrate such as boulders and bedrock
that provide grade control. Rosgen stream types transition from Gto Fto Cin a
downstream direction. Bank height ratios are relatively low and range from 1.2 to 1.5.
Bank Height Rations above 1.5 are found to be highly unstable (Rosgen, 2001). The reach
appears to be in Stage V (aggradation and widening) of Simon’s Evolution Model.

Figure 44: Study Reaches 13a, I4a15 a, and 17a Proposed for Restoration.
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Study Reaches 13a, [4a I5a, and 17a were proposed for restoration (Figure 44).
Specifically, Reach I3a was identified by Buck as an immediate viable project for
restoration when taking in account feasibility.

Study Reach [3a is a fully exposed channel consisting of infrequent unstable riffles. Pools
are shallow and uniform as a result of filling with excess fine sediment. Stream appears
to have been channelized in the past. Vertically unstable due the degradation nature of
this sediment "starved" system. The channel is completely disconnected from the
floodplain and bank height ratios are greater than 2.0. The Rosgen stream type exhibited
within the study reach is predominantly a G. The reach appears to be in Stage III of
Simon’s Evolution Model.

Study Reach 14a_15a is a well-shaded riffle/run system composed of unstable embedded
gravel riffles. Pools are present but are typically short and shallow in depth (pocket
pools). Stream appears to have been channelized in the past. Channel has moderate
floodplain access and exhibits bank height ratios that range from 1.6 to 1.8. The Rosgen
stream type exhibited within the study reach is predominantly a G. The reach appears to
be in Stage V of Simon’s Evolution Model.

gure 45: Study Reach I6a Proposed for Enhancement I.
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Study Reach I6a was proposed for Enhancement I (Figure 45). The reach is a partially
shaded channel consisting of unstable embedded riffles. Pools are infrequent and
typically short and shallow in depth. Channel incision is complete due to multiple grade
control structures. Channel has limited floodplain access along alternating flood benches
upstream but is primarily disconnected. Bank height ratios range from 1.6 to 1.8. The
Rosgen stream type exhibited within the study reach is predominantly a G. The reach
appears to be in Stage V of Simon’s Evolution Model.

Sub-Basin B

Sub-Basin B is approximately located within the southeastern quadrant of the intersection
of Catawba Avenue and Interstate 77 (Figure 46). Approximately 766 acres of the sub-
basin drain to headwater tributaries of McDowell Creek. Streambank erosion rates
predict approximately 1280 tons of sediment a year erode from Sub-Basin B perennial
streams. Majority of the impaired channel is adjacent to single-family residences. The
sub-basin is almost exclusively built-out, and, therefore, future development limited.

One bank pin cross section is located near the western boundary of the sub-basin.
Portions of the existing 100 year floodplain extend into the sub-basin.

B Bank Pins

. @ Cross-section

7/ 100 Year Floodplain :
Figure 46. Sub-Basin B Aerial Map.
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Figure 47: Stud Reches B6, Blla, B13a, and B14b Proposed for Restoration.

Study Reaches B6a, Bl1a, B13a, and B14b were proposed for restoration (Figure 47).
Study Reach Bo6a is a partially shaded gravel riffle/run system that has been embedded
with fine sediment. Pools are present but are typically short and shallow. Channel has
limited floodplain access, but is primarily disconnected. Channel incision is more severe
with bank height ratios of 2.0 or greater in the upstream half of the reach. Bank height
ratios are less downstream and range from 1.0 to 1.5. The Rosgen stream type exhibited
within the study reach is predominantly a G. The reach appears to be in Stages III, IV, &
V of Simon’s Evolution Model.

Study Reach Bl1a is a partially to fully shaded riffle/pool system composed of gravel
that is highly embedded with sand. Pools are infrequent and shallow due to active filling
with sediment. Study reach is a vertically unstable system due to multiple headcuts. The
channel is disconnected to its floodplain and exhibits high bank height ratios of >2.0.
The Rosgen stream type exhibited within the study reach is predominantly a G. The
reach appears to be in Stages III of Simon’s Evolution Model.

Study Reach B13a is a partially shaded upstream but fully exposed further downstream
riffle/pool system. Riffles are embedded with fines and pool depths are variable with
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large deep pools found along meander bends. Channel has moderate access to the
floodplain with bank height ratios ranging from 1.2 to 1.8. The Rosgen stream type
exhibited within the study reach is predominantly a G. The reach appears to be in Stages
III to Stage IV of Simon’s Evolution Model.

Study reach B14b is a well-shaded riffle/run system. Pools are shallow and actively
filling with excessive sediment. The channel has limited access to its floodplain with
bank height ratios that range from 1.0 to 2.0. The Rosgen stream type exhibited within
the study reach is predominantly a G/F. The reach appears to be in Stage IV of Simon’s
Evolution Model.

Figure 48: Study Reaches Bla and B8a Proposed for Enhancement 1.

Study Reaches Bla and B8a were proposed for Enhancement I (Figure 48). Study Reach
Bla is a partially shaded channel consisting of a few riffles with long, shallow runs. The
majority of pool depths are shallow and filled with sediment. Stream appears to have
been channelized in the past. The Rosgen stream type exhibited within the study reach is
predominantly a G (incised E). The reach appears to be in Stage IV of Simon’s
Evolution Model.

Study Reach B8a is a partially shaded riffle/run system composed of cobbles and gravel
embedded with fine sediment. Good variation in pool depths with large pools in meander
bends. Stream appears to have been channelized in the past. Channel incision is severe
with bank height ratios of 1.8 to 2.0. Channel has limited access to the floodplain at mid-
reach. Numerous log and debris jams provide some grade control. The Rosgen stream
type exhibited within the study reach is predominantly a G. The reach appears to be in
Stage IV of Simon’s Evolution Model.
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igure 49: Study Reaches B2a, B21a, BO9b B10a, and B18a B19a Proposed for
Enhancement II.

Study Reaches B2a, B21a, B9b B10a, and B18a B19a were proposed for Enhancement
II (Figure 49). Study Reach B2a contains a stream bed that is well-shaded due to incised
banks and an invasive specie understory. Riffles and pools are infrequent with pools
concentrated downstream of debris jams. Stream appears to have been channelized in the
past. Channel incision is severe with bank height ratios of 1.8 to 2.0. Channel has limited
access to the floodplain at mid-reach but is primarily disconnected throughout the
remainder of the reach. Rosgen stream type exhibited within the study reach is
predominantly a G. The reach appears to be in Stage III of Simon’s Evolution Model.

Study Reach B21a is a fully shaded riffle/run system with cobble and gravel present.
Pools are present and exhibit a variety of pool depths. The channel is generally
disconnected with the floodplain and exhibits bank height ratios of 2.0. Bank height
ratios were observed to range from 1.6 to 1.8 further downstream. Rosgen stream type
exhibited within the study reach is predominantly a G. The reach appears to be in Stage
IIT of Simon’s Evolution Model.

Study Reach B9b B10a is a partially shaded riffle/pool system composed of primarily
cobble and gravel. Channel has moderate floodplain access along alternating flood
benches. Bank height ratios ranging from 1.8 to 2.0 were observed. The Rosgen stream
type exhibited within the study reach is predominantly a G. The reach appears to be in
Stage V of Simon’s Evolution Model.

Study B18a B19a is a partially to fully shaded channel consisting of a few short, unstable
riffles with long shallow runs. Pools are present but are typically short and shallow in
depth with the occasional deep plunge pool below debris jams. Channel has limited
access along alternating floodplain benches. Bank height ratios range from 1.5 to 1.8.
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The Rosgen stream type exhibited within the study reach is predominantly a G. The
reach appears to be in Stage III of Simon’s Evolution Model.

Sub-Basin M

Sub-Basin M is approximately located within the northeastern quadrant of the
intersection of Beatties Ford Road and Mcllwaine Road (Figure 50). Approximately 718
acres of the sub-basin drain to tributaries of McDowell Creek. Streambank erosion rates
predict approximately 1282 tons of sediment a year erode from Sub-Basin M perennial
streams. Majority of the impaired channel is associated with agriculture. The sub-basin
is single-family residential south of Bud Henderson Road. Agriculture is predominant
north of Bud Henderson Road, however future single-family residential development has
been approved. One permanent cross section is located near the southern boundary of
the sub-basin. Portions of the existing 100 year floodplain extend into the sub-basin.

B Bank Pins

@ Cross-section

| ) Z/24
o0 oo Fodpain By
Figure 50. Sub-Basin M Aerial Map.
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Figure 51: Study Reaches M1, M8b, and M4 M3a Proposed for Restoration.

Study Reaches M1, M8b, and M4 M3a were proposed for Restoration (Figure 51).
Specifically, M1 and M8b were identified by Buck as reaches that represent viable
projects for restoration when taking in account feasibility and should be prioritized.

Study Reach M1 is a partially shaded channel consisting of a few riffles with long,
shallow runs. The majority of pool depths are shallow and actively filling with sediment.
The stream appears to have been channelized in the past. Cattle crossings are present
throughout the reach indicating that livestock has total access to the creek. Banks are
steep and raw with minimal root mass in outside meander bends and channel
constrictions. Mid channel bars are forming and pools are actively filling in with
sediment. Channel is disconnected from the floodplain except within the downstream
portion of reach where flood access is limited to small bankfull benches. Bank height
ratios range from 1.5 to 2.0. The Rosgen stream type exhibited within the study reach is
predominantly a G (incised E). The reach appears to be in Stage IV (degradation and
widening) of Simon’s Evolution Model.

Study Reach M8b is partially to fully shaded channel consisting of a few riffles with
long, shallow runs. The stream appears to have been channelized in the past. Exclusive
livestock access to the channel. Upstream and mid-reach the channel is actively
downcutting. Limited floodplain access and high bank height ratios are evident. Few log
and debris jams provide some grade control. The Rosgen stream type exhibited within the
study reach is predominantly a G. The reach appears to be in Stages IV & V
(aggradation) of Simon’s Evolution Model.

Study Reach M4 M3a is a fully shaded gravel riffle/run system with riffles moderately
embedded with fine sediment. Pools are present but are actively filling with eroded
sediment. Channel is primarily disconnected from its floodplain. Channel incision is
more severe with bank height ratios ranging from 1.8 to greater than 2.0. The Rosgen
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stream type exhibited within the study reach is predominantly a G. The reach appears to
be in Stage III (degradation) of Simon’s Evolution Model.

Figure 52: Stud Reach M8a Proposed for Enhancement .

Study Reach M8a is a partially to fully shaded riffle/run system composed of gravel
riffles embedded with fine sediment (Figure 52). Pools are shallow and uniform and are
actively filling with sediment. Stream appears to have been channelized in the past. The
channel is disconnected from the floodplain and exhibits high bank height ratios ranging
from 1.8 to greater than 2.0. The Rosgen stream type exhibited within the study reach is
predominantly a G. The reach appears to be in Stages IV and V of Simon’s Evolution
Model.
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Figure 53: Study Reach M3b Proposed for Enhancement II.

Study Reach M3b is well-shaded due to incised banks and a mature woody canopy
(Figure 53). Riffles and pools are common with pools concentrated on the outside of
meander bends. Riffles are slightly embedded and pools are being filled with fine
sediment. Bank height ratios range from 1.3 -2.0. Upstream the channel has limited
access to the floodplain and alternating floodplain benches. Downstream the channel is
more stable but filled with sediment. A depositional wetland system is present before a
large box culvert. The Rosgen stream type exhibited within the study reach is
predominantly a G. The reach appears to be in Stage VI and V of Simon’s Evolution
Model.

5.3 Stream Buffer Restoration Areas

The intent of this section is to identify catchments with the highest percentage of
impacted (un-forested) stream buffer. Furthermore, this section identifies public parcels
most in need of buffer reforestation.

5.3.1 Priority Catchments

The results of the buffer analysis were intersected with the catchments’ coverage to
determine the areas most in need of S.W.L.LM. buffer restoration. Priority was given to the
catchments where 50% or more of the stream buffer was un-forested. Seventeen of the
131 catchments meet the criteria. Table 22 lists the 17 catchments and the associated
percent of S.W.L.M. Buffer that is un-forested. Figure 54 presents the catchments
prioritized for S.W.I.M Buffer Restoration. Figures 55 — 60 present air photos for
catchments with less than 25% of forested buffer intact. These catchments should be re-
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forested as soon as possible with the highest priority given to those catchments in Table
22 with the highest percentage of un-forested S.W.I.M. Buffer.

Table 22. Priority Catchments for S.W.I.M. Buffer Restoration.

Catchment ID % of Un-Forested S.W.I.M. Buffer
MD42 50
MD15 51
MD38 52
MD31 52
MD11 54
MD20 55

MDTC17 57
MDM2-4 61
MD5 64
MD17 66
MDCS13 67
MD16 72
MDCS14 74
MD19 77
MDT1-10 79
MD28 81
MDTC28 88
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Figure 54: Catchments Prioritized for S.W.I.M. Buffer Enhancement.
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Fur57 : R-réstation Priority atchment MD28.

Fiure 58: Re-Farestation‘Ploritatent MDTC28 (Nte: Almost all of the
un-forested buffer in this catchment is publicly owned).
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5.3.2 Public Parcels

The results of the buffer analysis were intersected with publicly owned parcels in
McDowell Creek to identify publicly owned property in need of buffer reforestation. A
total of 65 acres spread across 13 parcels was identified through this analysis. Figure 59
shows the distribution of the parcels, priority and un-buffered areas in the McDowell
Creek Watershed. The parcels were prioritized as High, Medium or Low based upon the
following criteria:

» High Priority: Much of the property surrounding the confluence of McDowell and
Torrence Creeks is owned by various public entities. In order to shade and stabilize
this confluence these parcels have been given the highest priority for buffer re-
forestation.

* Medium Priority: Public parcels with un-forested buffer areas directly adjacent to
McDowell Creek not located at the confluence of McDowell and Torrence Creeks
were given medium priority.

* Low Priority: Public parcels not located at the confluence of McDowell and Torrence
creek and with forested areas directly adjacent to the creek (i.e. Un-forested areas are
located landward) or parcels with minimal area to re-forest were given a low priority.

Table 22 presents a list of the publicly owned parcels in need of buffer restoration and
their priority. Figure 59 illustrates the high priority buffer restoration sites.

[ Unforested S.W.I.M. Buffer
I High Priority
Il Low Priority
1 Medium Priority

Figure 59: Public Parcels in Need of S.W.I.M. Buffer Re-Forestation.
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Table 22: Public Parcels in Need of Buffer Restoration.

Parcel ID Owner Priority
015-35-245 MECKLENBURG COUNTY High
015-38-197 MECKLENBURG COUNTY High
015-09-104 MECKLENBURG COUNTY High
015-35-199 MECKLENBURG COUNTY High
005-07-112 MECKLENBURG COUNTY Medium
015-09-107 MECKLENBURG COUNTY Medium
005-37-162 MECKLENBURG COUNTY Medium
015-39-198 MECKLENBURG COUNTY Medium
009-35-101 CITY OF CHARLOTTE Medium
009-11-119 MECKLENBURG COUNTY Low
013-18-101 MECKLENBURG COUNTY Low
023-22-111 MECKLENBURG COUNTY Low
017-15-307 CITY OF CHARLOTTE Low

= o
S 0150010 i
2R EEEE "s;
: i
0153819 |5 \
: 535199 :

Figure 60: High Priority Buffer Restoration Sites.

5.4

Master Planning for Restoration, Retrofit and Preservation Projects

A minimum of two (2) detailed Master Plans will be developed to guide restoration,
retrofit and preservation projects in the McDowell Creek Watershed. The goal of these
Master Plans is to restore McDowell Creek to a fully functioning and supporting stream
ecosystem and ensure a safe and secure water supply downstream in McDowell Creek
Cove and Mountain Island Lake. The Master Planning process will start in the Focus
Areas identified in Section 5.1.1 where the most impaired catchments are located. The
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planning process will begin with a thorough evaluation of all properties (including public
and private) located in these Focus Areas to identify specific opportunities for restoration,
retrofit and preservation projects, including properties to be recommended for acquisition
by the County due to their water quality benefit. Secondly, an evaluation will be
conducted of stream segments in McDowell Creek with un-forested S.W.I.M. Buffers at
50% or greater as identified in Table 22. Thirdly, the McDowell Creek Watershed
Riparian Zone Management Plan will be completed by July 2006 and the areas identified
for stream channel restoration will be identified. The highest priority will be given to
potential projects (including BMP retrofits, buffer reforestations and stream channel
restorations) located on publicly owned properties. Consideration will be given to the
initiation of these projects as soon as possible. Once potential projects have been
identified, a draft budget will be developed and funding sources specified. If grants will
be included as a funding source, the grants and funding cycles will be specified as well as
the necessary local match. At a minimum, the Master Plan will include the following:
» Specific location of all recommended projects (include on map).
» Detailed description of the projects, including type, size, etc. (include preliminary
design sketches of the projects)
»  Water quality benefit of the projects, including an estimate of pollutant removal
capabilities.
» Budgets and funding sources for the projects.
* Individual project prioritization.
The Master Plan for the Focus Areas, property acquisition and preservation, buffer
reforestation and channel restoration projects as described above is scheduled to be
completed and incorporated into Version 2 of the Watershed Management Plan by
December 2006. Implementation of this Master Plan will begin in January 2007 and
continue through 2020 with the highest priority given to publicly owned properties.

The second Master Planning effort will be initiated in January 2008 with an evaluation of
the medium to high priority public parcels listed in Table 14 that are located outside the
Focus Areas. Potential projects will be identified and prioritized and a Master Plan
developed by December 2008 (Version 3 of the Watershed Management Plan) with
implementation planned for January 2009 and continuing through 2020. Following the
development and implementation of the two (2) Master Plans described above, careful
consideration will be given as to whether additional projects will be needed and a third
Master Plan developed to include the medium to low priority catchments in the
McDowell Creek Watershed. This determination will be based on a careful analysis of
water quality trend data and whether the goals specified in Table 17 are being fulfilled.

An important component of maintaining water quality conditions in McDowell Creek is
ensuring the proper operation and maintenance of BMPs installed to date to mitigate
impacts from existing development as well as retrofit BMPs installed through the
implementation of the Master Plans. This effort will begin in January 2006 and continue
through December 2006 and will include the identification and inspection of all existing
BMPs in the watershed. Deficiencies detected will be reported to responsible parties for
correction. A regular schedule of BMP inspections in the watershed will be developed
and implemented for both public and private BMPs.
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SECTION 6. MEASURING SUCCESS AND ADAPTIVE MANAGEMENT
6.1 Establishing an Ongoing Water Quality Monitoring Program

As discussed in Section 2.2, Mecklenburg County has historically collected storm water
samples from McDowell Creek at monitoring site MC4, which is located at Beatties Ford
Road in Huntersville’s jurisdiction (see Figure 61). McDowell Creek baseflow samples
are collected from MC3E, MC4, MC2A-1 and MC4A (see Figure 2). Benthic
macroinvertebrate and fish samples are collected at all the baseflow monitoring sites with
macroinvertebrates collected annually and fish samples collected every five (5) years.
Historically there has been one (1) USGS flow gauging station located on McDowell
Creek at MC4 at Beatties Ford Road. There has been a continuous automated monitoring
station in operation at this location since July 2005. In the spring of 2006, USGS
installed two (2) additional gauging stations upstream in the watershed at McCoy Road
on Torrence Creek and Gilead Road on McDowell Creek. In October 2006, two (2)
additional continuous automated monitoring stations were installed at each of these new
USGS gauging stations. A thorough evaluation has been completed of the historical
chemical, physical and biological monitoring activities in the watershed and a new
“McDowell Creek and Cove Water Quality Monitoring Plan” (see Appendix A) has been
developed and implemented to ensure that the effectiveness of restoration efforts is being
accurately measured for meeting the goals described in Section 3 and summarized in
Table 23 below. In addition, goals and monitoring techniques for assessing the stream
channel will be developed and implemented in October 2006.

Table 23: Watershed Restoration Goals.

Upland Pollutant Loading Rate Goals (for BMPs)

1. TN <4 Ibs/ac/yr

2. TP <0.6 Ibs/ac/yr

3. TSS <0.22 tons/ac/yr

In-Stream Water Quality Goals

—

. TSS <0.3 tons/ac/yr

. Benthic Macroinvertebrates = Fully Supporting

Wb

Fish = Fully Supporting

Stream Channel Goals (to be set following completion of channel assessment)

Entrenchment Ratio

Width/Depth Ratio

Dominant Channel Materials

el Rl il

Bank Erosion Rate

6.2 Annual Status Report

By December 31 of every year beginning in 2006 and continuing through the completion
of the Watershed Management Plan (anticipated for December 31, 2020), the
Mecklenburg County Water Quality Program will complete a McDowell Creek
Watershed Management Plan Annual Status Report to at a minimum include the
following information:
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» Status of compliance with goals identified in Table 17.

» Status of compliance with the schedule included in Table 18.
+ Status of all projects underway in the watershed.

* Recommended changes to Watershed Management Plan.

This report will be made available to all the key players involved in the implementation
of the Watershed Management Plan, including the Director of Water & Land Resources,
Manager of Storm Water Engineering, Manager of the Water Quality Program,
Supervisor of the Catawba Section, Modeler for the Water Quality Program and a
representative from the Town of Huntersville. This group will serve as the “Watershed
Management Evaluation Team.”

Figure 61: Water Quality Monitoring Site at MC4 along Beatties Ford Road.

6.3 Adaptive Management

The Watershed Management Evaluation Team described in Section 6.2 above will meet
at least annually following the completion of each Watershed Management Plan Annual
Status Report to evaluate the effectiveness of the Plan at meeting the goals described in

Table 23 above. This evaluation will be based on the data and information contained in
the Report as well as other pertinent facts and information provided regarding the
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effectiveness of the Plan at meeting established goals. During these meetings,
consideration will also be given as to the effectiveness of the goals at measuring the
effectiveness of the Plan. It may be necessary that goals be changed or that changes be
made to the Plan. These changes will be reflected in the Watershed Management Plan
and will become effective immediately.
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SECTION 7. PROCESS FORWARD

The three (3) phase process for restoring the McDowell Creek Watershed is described in
Table 24 below.

Table 24: McDowell Creek Watershed Restoration Process and Schedule.

Task

4 Task Description Schedule Staff Lead
Phase I: Assessment & Master Planning (2006)

1. Install automated turbidity monitoring January 2006 | David
equipment on Torrence and McDowell Creeks | — June 2006 Caldwell
and begin data collection. Implement other
enhanced water quality monitoring activities
as necessary to fully assess the effectiveness
of the Watershed Management Plan and
include these enhancements in Appendix A of
the Plan. Monitoring activities to continue
throughout project.

2. Conduct intensive survey of the Focus Areas | January 2006 | David
identified in Section 5.1.1. — July 2006 Kroening

3. Complete an evaluation of stream segments in | January 2006 | Brian Sikes
catchments with un-forested S.W.I.M. Buffers | — July 2006
at 50% or greater as identified in Table 15.

4. Conduct in-stream channel assessments and January 2006 | Brian Sikes
complete the McDowell Creek Watershed — October
Riparian Zone Management Plan (Section 2006
3.3). Integrate this Plan into Appendix B of
the Watershed Management Plan, including
setting stream channel goals and identifying
restoration projects. Monitoring activities to
continue throughout project.

5. Develop a Master Plan for the Focus Areas, August 2006 | David
buffer enhancements and channel restoration | — December Kroening
projects based on results from Tasks #2, #3 2006
and #4 above. As a component of the Master
Plan, estimate costs and identify funding
sources (develop budget). The purpose of the
Master Plan is to identify and prioritize
mitigation projects. Include the Master Plan
into Appendix C of the Watershed
Management Plan.

6. Conduct watershed-wide mapping of existing | January 2006 | David
BMP structures. Inspect BMPs and require — December Caldwell &
maintenance/repairs as necessary. Develop 2006 Heather Davis

and implement a routine inspection program
for BMPs in the watershed.
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T?;k Task Description Schedule Staff Lead
Phase 1I: High Priority Mitigation & Restoration (2007 — 2020)

1. Implement findings of the Master Plan January 2007 | David
developed in Phase I, Task #5 above by — December Kroening
mitigating existing upland pollution sources 31,2015
on public properties identified in Section
5.1.1.

2. Implement findings of the Master Plan January 2007 | David
developed in Phase I, Task #5 above by — December Kroening
replanting impacted buffers on public 31,2015
properties identified in Table 15.

3. Implement findings of the Master Plan January 2007 | David
developed in Phase I, Task #5 above by — December Kroening
implementing channel restoration projects. 2015

4. Implement findings of the Master Plan January 2007 | David
developed in Phase I, Task #4 above by — December Kroening
completing Phase II tasks #1, #2 and #3 on 2020
private property.

Phase III: Medium-High Priority Assessment & Mitigation (2008 — 2020)

1. Conduct intensive survey of the medium to January 2008 | David
high priority public parcels listed in Table 14 | — July 2008 Kroening
that are located outside the Focus Areas.

2. Develop a Master Plan for the medium to high | August 2008 | David
priority catchments based on survey results to | — December Kroening
identify and prioritize mitigation projects. As a| 2008
component of the Master Plan, estimate costs
and identify funding sources (develop budget).

Integrate the Master Plan into Appendix D of
the McDowell Creek Watershed Management
Plan.

3. Implement Master Plan developed in Phase January 2009 | David
II1, Task #2 above on public and private — December Kroening
property. 2020

Ongoing Efforts for all Phases

1. Continue monitoring efforts and assess January 2006 | David
progress toward meeting the upland, in- — December Caldwell
stream and channel goals described in Table | 2020

17. The establishment of a turbidity/sediment
relationship will need to occur following at
least one (1) year of flow data from the new
USGS flow gaging sites to be installed on
McDowell Creek in 2006.
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T?;k Task Description Schedule Staff Lead
2. Continue the inspection of BMPs in the January 2006 | David
McDowell Creek Watershed. New BMPs — December Caldwell &
installed as a component of the 2020 Heather Davis
implementation of Master Plans will also
need to be maintained and inspected on a
regular basis.
3. Produce written annual progress reports on January 2006 | David
the implementation of McDowell Creek — December Kroening
Watershed Management Plan, including ata | 2020
minimum the mitigation projects completed
and a summary of the upland, in-stream and
channel monitoring results as well as a trend
analysis to assess compliance with goals
(Table 17).
4. Conduct annual adaptive management January 2006 | David
sessions with key Plan participants. Review — December Kroening
data contained in the annual reports and adapt | 2020
the McDowell Creek Watershed Management
Plan as necessary to enhance effectiveness.
5. Continue to work with Real Estate & Property | January 2006 | David
Management to acquire important parcels in | — December Kroening
the McDowell Creek Watershed. These 2020
parcels will be identified as part of the Master
Planning process.
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SECTION 8. CONCLUSION

The McDowell Creek Watershed is biologically impaired and McDowell Creek Cove is
impacted from storm water runoff and wastewater treatment plant effluent. Historical
watershed protection efforts, such as the adoption of the water supply watershed
protection regulations, were ineffective at protecting stream and cove water quality.
Implementation of the Huntersville Water Quality Ordinance is designed to prevent
continued degradation of stream and lake water quality from new development; however,
pre-existing sources of pollution remain partially or completely un-mitigated. In order to
restore the water quality in McDowell Creek and McDowell Creek Cove, pre-existing
sources of pollution will need to be mitigated and in-stream stressors to benthic
macroinvertebrate life removed. In this way Mecklenburg County can achieve its
ultimate goal for McDowell Creek of improving water quality conditions such that
designated uses are met and the creek and cove are no longer impaired. The effective
implementation of this Watershed Management Plan will enable this to be accomplished
but it will take time. It is currently anticipated that this process will take a minimum of
15 years between 2006 and 2020. Protecting our downstream drinking water supply in
Mountain Island Lake and restoring an important natural resource in McDowell Creek
will be the end result, which is well worth the effort.
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Appendix A
McDowell Creek and Cove Water Quality Monitoring Plan

Background

A comprehensive management plan has been developed for the McDowell Creek
Watershed to restore water quality conditions throughout the watershed. The McDowell
Watershed encompasses approximately 30 square miles in northwestern Mecklenburg
County. The majority of the watershed is within the Town of Huntersville jurisdiction,
while the upper portion is within Cornelius. The two named tributaries of McDowell
Creek are Torrence Creek and Caldwell Station Creek. The watershed has approximately
80 miles of streams. McDowell Creek drains into Mountain Island Lake upstream of
Charlotte Mecklenburg’s primary drinking water intake. The majority of the McDowell
Creek watershed is classified as WS-IV waters. In 2000, numerous portions of
McDowell Creek were listed on the State’s 303d list of impaired waters. The current
DRAFT 2006 303d list still includes McDowell Creek as being impaired due to
biological integrity. Data collected by Mecklenburg County supports the listing due to
the loss of biological habitat which has occurred from increased sediment loads in the
stream. Sediment sources are attributed to upland loads from increased development and
construction, as well as in-stream loads from unstable stream banks which are also related
to increased flow caused by increased impervious area throughout the watershed.

Purpose

The purpose of this monitoring plan is to specify the activities and methods that will be
implemented for monitoring the watershed in a way that will be supportive to the overall
McDowell Creek Watershed Management Plan. The monitoring of the watershed will
support the Management Plan by providing data and information to assess the Plan’s
overall effectiveness at obtaining the water quality goals.

Water Quality Goals

Section 3 of the McDowell Creek Watershed Management Plan outlines the watershed
indicators and goals. The following summarizes these goals.

Upland Goals
These goals are appropriate to be applied to retrofit BMP projects as a catchment wide
design standard. Monitoring to achieve these goals will be achieved through individual

project monitoring plans. Table 1 lists the upland goals.

Table 1: Upland Pollutant Loading Rate Goals.

Parameter Goal

Total Nitrogen <4 pounds/acre/year
Total Phosphorus < 0.6 pounds/acre/year
Total Suspended Solids < 0.22 tons/acre/year
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In-Stream Goals
These goals reflect the desired water quality in the stream itself. Monitoring for
compliance with these goals will be achieved through numerous strategies discussed later

in this plan. Table 2 contains the in-stream water quality goals

Table 2: In-Stream Water Quality Goals.

Parameter Goal

Total Suspended Solids < 0.3 tons/acre/year
Benthic Macroinvertebrates Fully Supporting
Fish Fully Supporting

Stream Channel Goals

These goals will relate to the physical condition of the stream channel. These goals have
not yet been established since data is still being collected through the assessment of the
stream channels. The goals will likely be based upon various geomorphic channel
measurements such as Entrenchment Ratios, Width/Depth Ratios, Dominant Channel
Matrix, and Bank Erosion Rates.

Monitoring Strategy

As mentioned above, this plan does not address monitoring for adherence to the upland
loading rates. This will be accomplished through the monitoring of specific projects on a
case by case basis. The purpose of this plan is to outline the monitoring necessary to
measure adherence to the In-Stream Water Quality Goals and the Stream Channel Goals
(when they are established). This will be accomplished through various monitoring
techniques such as Continuous Flow Monitoring, Continuous Rainfall Monitoring,
Continuous Monitoring & Alert Notification Network (CMANN), TSS Monitoring,
Fixed Interval Grab Sampling, Bacteria Monitoring, Benthic Macroinvertebrate / Fish
Monitoring and Habitat Assessment, Geomorphic Stream Channel Assessments, and
Lake Monitoring. Since the stream is impaired due to biological integrity, the monitoring
program is geared towards providing routine checks on the diversity and abundance of
aquatic organisms, as well as thoroughly assessing the primary pollutant (sediment)
which is the primary cause of the aquatic habitat loss throughout the watershed. A table
summarizing all of the monitoring is provided in Table 8, along with a site map (Map 1)
at the end of this document.

Continuous Flow Monitoring

The monitoring of stream flow throughout the watershed is critical to the success of the
monitoring program. Without flow data, an accurate assessment of pollutant loads cannot
be obtained. Pollutant concentration data only provides a snap shot of the pollution in the
stream at that particular location. Flow data accompanying concentration data provides a
more thorough evaluation of watershed conditions.
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In order to adequately assess flow throughout the watershed, three (3) flow gauges are
located in the watershed. These gauges are owned and maintained by the United States
Geological Survey (USGS). Mecklenburg County will continue to contract with the
USGS to provide the necessary maintenance and data collection at these gauges. The
gauges collect flow data 24 hours a day, 7 days a week and real-time data is available via
the USGS web site. Table 3 below indicates the location of the flow gauges within the
McDowell Watershed. The gauges at Gilead Road and McCoy Road were recently added
in 2006.

The addition of a new gauge at McDowell Creek at Sam Furr Road is proposed during
FY 07-08. This will allow a more accurate evaluation of stream conditions in the upper

watershed, below the area identified as Focus Area 2 in the Watershed Management Plan.

Table 3: Flow Gauges.

USGS Site ID Location Coordinates MCWQP Site ID
02142654 McDowell Creek at 35.24.26 MC2A-1
Gilead Road 80.53.26
0214266000 McDowell Creek at 35.23.23 MC4
(CSW10) Beatties Ford Road 80.55.16
02142658 Torrence Creek at 35.24.04 MC3E-1
McCoy Road 80.52.12
McDowell Creek at MC2 (**)
Sam Furr Road

(**) Indicates proposed new site for 2007

Continuous Rainfall Monitoring

Rainfall is an important component of assessing the water quality in the watershed since
most of the pollution originates from non-point sources. More rainfall has historically
meant higher pollutant loads in the streams from upland sources, more bank full stream
events and more stream bank erosion.

Rainfall data is collected through the USGS rain gauge network which collects
continuous rainfall data 24 hours a day and 7 days a week. The USGS maintains the rain
gauge network. Data is available through the USGS web site. Mecklenburg County will
continue to contract with the USGS to provide this data. Table 2 provides the location of
the rain gauges within the McDowell Watershed.

Table 4: Rain Gauges

USGS Site ID Location Coordinates MCWAQP Site ID

02142651 (CSWO09) | McDowell Creek at 35.27.50 n/a
Westmoreland Road 80.52.35

0214266000 McDowell Creek at 35.23.23 MC4

(CSW10) Beatties Ford Road 80.55.16

352523080535545 | Cooks Dairy Farm 35.25.23 n/a

(CRN62) 80.53.55
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USGS Site ID Location Coordinates MCWAQP Site ID
352440080505045 Huntersville Elementary | 35.24.40 n/a
(CRN43) School 80.50.47

Continuous Monitoring & Alert Notification Network (CMANN)

The CMANN network is a custom monitoring program developed by the Mecklenburg
County Water Quality Program. The McDowell Watershed has three (3) CMANN sites
as indicated in Table 5 below. Each site is equipped with a YSI multi probe sonde which
constantly measures Temperature, Dissolved Oxygen, Conductivity, pH and Turbidity.
The sites are powered with batteries accompanied by solar panels and include a data
logger and dial out system. The CMANN sites collect data at 15 minute increments.
Real time and historical data is available at a secure web site. USGS flow gauge sites are
located at all CMANN sites in order to provide correlation of data. The CMANN
program provides a critical component to the monitoring program through the use of its
turbidity data. This turbidity data (collected at 15 minute increments) will be correlated
with Total Suspended Solids (TSS) concentrations at various flows. This correlation
provides the necessary data to measure success as compared to overall in-stream TSS
goals discussed earlier. In addition, the CMANN sites are programmed to alert Water
Quality staff in case of exceedances of predetermined action levels so that potential
pollution sources can be identified and eliminated.

A new CMANN site is proposed for FY 07-08 at Site MC2. This site will allow a more
accurate evaluation of stream conditions in the upper watershed, below the area identified
as Focus Area 2 in the Watershed Management Plan.

Table 5: CMANN Sites.

Location Coordinates MCWQP Site ID

McDowell Creek at Gilead Road 35.24.26 MC2A-1 (*)
80.53.26

McDowell Creek at Beatties Ford Road | 35.23.23 MC4
80.55.16

Torrence Creek at McCoy Road 35.24.04 MC3E-1 (*)
80.52.12

McDowell Creek at Sam Furr Road MC2 (*%*)

(*) Indicates new site for 2006
(**) Indicates proposed new site for 2007

Total Suspended Solids (TSS) & Turbidity Monitoring

A critical component of being able to accurately assess the current TSS loading values in
the watershed is the ability to maintain an accurate Turbidity / TSS relationship. Since
the CMANN sites will collect field turbidity data throughout a given flow regime, TSS
grab samples will also be routinely collected at all CMANN sites at a range of turbidity
levels. In FY06-07 a total of 24 grab samples will be collected at each site, one grab
sample at various increments between 100 NTU and up to 1500 NTUs (as measured by
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the CMANN turbidity probe). These samples will also be analyzed for turbidity by the
lab in order to evaluate the CMANN field turbidity accuracy. The frequency of sampling
will be evaluated as monitoring occurs and the turbidity/TSS relationship is developed,
and modified if necessary to maintain an accurate relationship.

Fixed Interval Grab Sampling

The Fixed Interval Grab Sampling program is designed to assess water quality by
collecting grab samples at a fixed date each month, regardless of the flow conditions.
Fixed Interval Grab Samples will be collected only at Site MC4. Samples are analyzed

for a full suite of parameters, as listed in Table 6 below.

Table 6: Fixed Interval Grab Sampling Parameters.

Temperature (field) Total Phosphorus

Dissolved Oxygen (field) Total Suspended Solids (TSS)
Conductivity (field) USGS Suspended Sediment Test (SSC)
pH (field) PSD- Particle Size Distribution

Fecal Coliform Bacteria Turbidity

E-Coli Bacteria Copper

Ammonia Nitrogen Zinc

Total Nitrogen Chromium

Total Kjeldahl Nitrogen Lead

Bacteria Monitoring

Bacteria in streams is a significant concern from a public health standpoint. The purpose
of the Bacteria Monitoring Program is to quickly identify potential health related issues
and eliminate them. The majority of the McDowell Creek Watershed is served by the
Charlotte Mecklenburg Utilities sanitary sewer system. Although the Utilities
Department has a preventive maintenance program, sewer lines often become clogged
with grease and debris and can overflow into nearby streams. Failing septic systems can
also be sources of bacteria. Monthly grab samples for fecal coliform bacteria and E-Coli
are collected at the sites indicated in Table 7. This sampling occurs during base flow (dry
weather) conditions.

Table 7: Bacteria Monitoring Sites

Location Coordinates MCWQP Site ID
McDowell Creek at Gilead Road 35.24.26 MC2A-1
80.53.26
McDowell Creek at Beatties Ford Road 35.23.23 MC4
80.55.16
Torrence Creek at McCoy Road 35.24.04 MC3E-1 (*)
80.52.12
McDowell Creek at Sam Furr Road MC2
McDowell Creek at Neck Road MC4A

(*) Indicates new site for 2006

88




McDowell Creek Watershed Monitoring Plan .......oooiiiiiiiiiiiiiiiiiiian.... August 2006

Benthic Macroinvertebrate / Fish Monitoring / Habitat Assessment

Since McDowell Creek is listed on the State’s 303d list due to biological integrity,
macroinvertebrate monitoring is an important component of the monitoring plan. The
presence of a diverse, pollution intolerant macroinvertebrate community is a sign of a
healthy stream. Available habitat, as well as water chemistry is a key to maintaining a
macroinvertebrate community. Excess sediment has jeopardized aquatic habitat in the
majority of the McDowell Watershed.

The monitoring of fish populations and diversity are also an important indicator of a
stream’s health. The presence of a diverse population of fish is also influenced by water
chemistry and available habitat and food. Like benthic macroinvertebrates, fish are
sensitive to changes in water quality and will reflect the impacts of pollution on a water
body. Fish are also extremely mobile and able to quickly vacate an area if conditions are
not suitable.

In order to assess aquatic habitat, the Mecklenburg County Habitat Assessment Protocol
is used to evaluate aquatic habitat and riparian zones at the benthic macroinvertebrate
sampling sites. Habitat information is important for evaluating the physical and chemical
effects on a stream. It is also a critical factor to consider when evaluating the benthic
macroinvertebrate community at a site. Habitat is evaluated and scored annually at each
site using the protocol.

In order to adequately assess macroinvertebrates in the McDowell Watershed, samples
will be collected and processed annually at the sites indicated in Table 8 below. Fish

samples will be collected once every five years at the same sites.

Table 8: Benthic Macroinvertebrate and Fish Sampling Sites

Location Coordinates MCWQP Site
ID

McDowell Creek at Gilead Road 35.24.26 MC2A-1
80.53.26

McDowell Creek at Beatties Ford Road 35.23.23 MC4
80.55.16

Torrence Creek at McCoy Road 35.24.04 MC3E-1 (*)
80.52.12

McDowell Creek at Sam Furr Road (below MC2 (*)

Caldwell Station)

(*) Indicates new site for 2006

Geomorphic Stream Channel Assessments

Stream channel stability reflects the ability of the stream, over time, to transport the flows
and sediment from its watershed in such a manner that the dimension, pattern and profile
of the stream is maintained. By monitoring the stream channel, we can quantify stability
by evaluating whether the stream is aggrading or degrading and whether changes are
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occurring in stream bed materials, bank erosion and morphological evolution. Channel
stability will be assessed by the following three monitoring indicators.

1. Vertical or Bed Stability (aggradation/degradation)
Cross-sections and scour chains are used to determine if the stream is downcutting,
filling or is stable. The rate, magnitude and direction of vertical change will be
determined. Specifically, monumented cross-sections are helpful in providing an
elevation reference to depict changes. Scour chains installed vertically in the stream
bed will provide scour depths for various storm events. Often the stream bed will
scour, then if the channel is stable, it will return to the pre-flooded elevation. Using a
combination of scour chains and cross-sections can provide key data not only for
vertical stability but also for sediment transport relations and biological
interpretations.

2. Lateral Stability
To determine the rate and magnitude of bank erosion, bank pins will be installed at
representative stream sites to provide a profile of the stream. Pins will be re-surveyed
following runoff events to obtain measured stream bank erosion rates. Measured
stream bank erosion rates can be expressed in feet/year, cubic yards/year, and total
tons/stream reach for a given flow or for a runoff season. Rosgen's Bank Erodibility
Hazard Index (BEHI) will be used to assign a score for each bank at the cross-section.

3. Bed Material Size Distribution
Composition of the stream bed is a good indicator of changes in stream character,
channel form, hydraulics, erosion rates and sediment supply. A pebble count gives a
quantitative description of the bed material. Pebble counts will be performed at the
permanent cross sections.

The above monitoring will be conducted annually at the sites indicated in Table 9 below.

Table 9: Stream Channel Assessment Sites

Sites Coordinates Location

MIl Unnamed Tributary
McDowell downstream of
Bud Henderson Road

N1 McDowell Creek
downstream of Gilead Road

B1 McDowell Creek upstream
of Hwy 21 (Cornelius)

F1 Caldwell Station upstream
of Hwy 21 (Exit 25 area)

P1 Torrence Creek upstream of
Huntersville Business Park
(Exit 23 area)

R1 (MC4) 35.23.23 McDowell Creek @

80.55.16 Beatties Ford Road
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Lake Monitoring (McDowell Creek Cove on Mountain Island Lake)

Although not addressed in the McDowell Creek Watershed Management Plan and not
listed on the State’s 303d list of impaired waters, McDowell Creek Cove on Mountain
Island Lake has shown significant signs of impairment over the last 15 years. The cove,
which is relatively shallow and wide routinely reflects the impacts from the watershed in
the form of elevated nutrients and chlorophyll-a levels. An improvement has been
observed since 1998 due to nutrient removal systems being installed at Charlotte
Mecklenburg Utilities McDowell Creek Wastewater Treatment Plant, which discharges
into McDowell Creek just above the cove. Chlorophyll-a continues to be the parameter
of concern in the cove.

Water chemistry samples are collected in McDowell Creek Cove on a monthly basis from
May through September and every other month during the fall and winter. Samples are
collected in the cove at two sites, MC3B (middle cove) and MC3 (rear cove). See Map 2
on page 76. Parameters analyzed are listed below in Table 10. Algal Densities are also
analyzed and identified.

Table 10: Lake Sampling Parameters

Temperature (field) Total Phosphorus

Dissolved Oxygen (field) Total Suspended Solids (TSS)
Conductivity (field) Orthophosphorus

pH (field) Chlorophyll-a

Secchi (field) Alkalinity

Fecal Coliform Bacteria Turbidity

E-Coli Bacteria Toxic and Mineral Metals(annually)
Ammonia Nitrogen VOCs (annually)

Total Nitrogen Algal Density

Total Kjeldahl Nitrogen

Additions to Lake Monitoring Program

In FY 07-08, a CMANN site will be added to the rear of McDowell Creek Cove to
monitor constant Chlorophyll-a levels, along with other field parameters. This will allow
a closer look at algal changes throughout the year which will help to better understand the
dynamics of the changing watershed.

Sediment traps in McDowell Creek Cove will be utilized to better evaluate cumulative
sediment deposition from the watershed.

In FY 07-08, Mecklenburg County will investigate the use of the CE-Qual2 reservoir
model recently developed by Duke Power for Mountain Island Lake. This model
includes a predictor for chlorophyll-a, among other things, and was designed for
Mountain Island Lake. It may be helpful for predicting future impacts to the lake.
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Quality Assurance / Quality Control

All data discussed above will be collected by Mecklenburg County Water Quality
Program staff, with the exception of Flow and Rainfall data which is collected by the
USGS. All sample and data collected by Mecklenburg County staff is collected in strict
adherence to the following documents:

Charlotte-Mecklenburg Surface Water Quality Sampling Procedures Manual, 2005
Mecklenburg County Stream Bioassessment Operating Procedures, 2003
Mecklenburg County Stream Habitat Assessment Protocols, 2000

CMANN Policy and Procedure Manual, 2005

Mecklenburg County Water Quality Program QA/QC Data Tracking, 2006

Mecklenburg County holds the following permits associated with monitoring:

NC Division of Water Quality Laboratory Certification Program — 5235
This permit is associated with the collection of samples, field parameters and
instrumentation.

NC Division of Water Quality Biological Certification Program — 036
This permit is associated with the collection and identification of benthic
macroinvertebrates.

Reporting & Adaptive Management

Any exceedance of an Action Level by any parameter will be immediately reported to the
supervisor who will assign the necessary follow up action to identify and eliminate the
pollution source(s). In addition, at the end of each fiscal year, all monitoring data
collected throughout the watershed will be reviewed and compiled into a yearly report.
The report will summarize all data and indicate the program’s current position as it
relates to the watershed goals.

Adaptive management meetings will be held as needed and at least annually to discuss
yearly reports, progress and goal status. Modifications will be made as necessary.

Conclusion

The McDowell Watershed Monitoring Plan is a key component in the implementation of
the McDowell Watershed Management Plan. The management plan outlines specific in-
stream water quality goals that must be measured accurately in order to gauge success.
The monitoring plan uses a combination of physical, chemical and biological strategies to
adequately assess the watershed. The monitoring plan is meant to be a living document
and will be revised as needed when new information is obtained. At a minimum, the plan
will be reviewed annually prior to the adoption of the new Water Quality Program Work
Plan.
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Map 2. McDowell Creek Watershed
Lake Monitoring Sites
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Appendix C
McDowell Creek Retrofit and Restoration Master Plan

The purpose of this BMP Master Plan for the McDowell Creek Watershed is to
present retrofit and restoration opportunities throughout the watershed targeted at
existing sources of pollution. Complete implementation of this plan is designed to
remediate the existing sources of pollution resulting in removal of the watershed from
the North Carolina State 303(d) list. This document, in combination with the stream
assessment and prioritization portion of the McDowell Watershed Management Plan,
will guide future restoration efforts within the Watershed. This document is intended
to be modified and amended as new projects are created and current projects are
completed. The basic structure of this document presents each focus area and,
subsequently, each catchment within the focus area. Each BMP recommendation
within the catchment is then documented. At the beginning of each section the 2
highest priority projects are listed and any existing projects are presented.

This BMP Master Plan was prepared through intensive windshield surveys of each of
the focus areas. The focus areas were a result of the modeling exercise presented in
the McDowell Creek Watershed Management Plan. The focus areas were the most
polluted areas as predicted by the model.

I. Load Comparison

The relative contribution of sediment to McDowell Creek was able to be estimated
through evaluation of the results of the Buck Stream Assessment and the calculated
upland load (presented in the McDowell Creek Watershed Management Plan). The
following table presents the estimated annual sediment production by category:

System Total Length Estimated Annual Percent
(miles) Sediment Load Breakdown
(tons)
Major Stream 30.4
System 14568.7 29%
Minor Stream 93.0
System 30060.0 59%
Upland NA 6162.61 12%
Total 50791.3 100%

The following chart shows the relative contributions graphically:

The In-Stream Water Quality goal for TSS is 0.3 tons/acre/year. If this goal is
multiplied by the area of the watershed (18,283 acres) the goal can be expressed as an
overall annual load of 5485 tons. Comparison of this goal with the existing
conditions presented above is presented in the following table:
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Estimated Contribution of Sediment
to McDowell Creek

35000.0

30000.0
25000.0 A
%’ 20000.0
g 15000.0
10000.0 1
5000.0
0.0
Major System Minor System Upland
Existing TSS Load in tons/year (from above) 50,791
In-Stream TSS Goal Expressed in tons/year 5,485
Load Reduction Required (tons) 45,306
Load Reduction Required in percent 89%

II.  Cost Analysis

A detailed cost analysis comparing BMP installation, minor system stream enhancement
and major system stream enhancement was prepared to guide budgetary and planning
decisions. The analysis compared typical installation costs for various types of BMPs
with rule of thumb estimates for stream restoration. The results were distilled down to
cost per pound of sediment removed in order to compare stream restoration with BMP
installation. Not included in the cost estimates was the cost of land or easement
acquisition however, design and planning are included.

A. Stream Restoration

A cost of $300 per linear foot (LF) for stream restoration was used to estimate the overall
stream restoration project cost. To estimate the amount of stream to be restored the
results of the Buck investigation were used. Sediment loading per reach was obtained
from the BEHI sediment load estimates and divided by the length of reach to obtain
sediment loading per LF for both major and minor system. It was also assumed that upon
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restoration the sediment load from the stream bank would approach zero. These values
were assumed to be typical of the entire McDowell Creek Watershed. The results of the
evaluation are as follows:

System Assessed Assessed Assessed | Cost of Stream | Cost per
Length Sediment Sediment | Restoration/LF | pound of
(feet) Load (tons) Load sediment
(tons/LF) removed
Major 62811.6 5704.8 0.0908 $300 $1.65
Minor 93083.5 8458.0 0.0909 $300 $1.65

The resulting cost ($1.65/pound removed) is likely a very conservative estimate. Not all
assessed reaches will require full stream restoration to eliminate bank erosion, which will
reduce cost significantly (stream maintenance is estimated at $50/LF). Surprisingly, the
calculated assed sediment load per LF was almost identical for both the major and minor
system. This may be an indicator of very similar levels of degradation in both systems.

B. BMP Retrofits

In order to estimate the relative cost/benefit of BMP retrofits several typical BMPs were
analyzed along with several typical land uses in the McDowell Creek Watershed. For the
analysis, commercial, high density residential, medium density residential and
institutional land-uses were analyzed. BMP cost per acre of land treated and TSS
removal efficiencies were obtained from research prepared for Mecklenburg County’s
Post Construction process. Sediment loading per acre of land-use values were obtained
from Tetra Tech reports prepared for the Post Construction Ordinance Process. The
results of the analysis are as follows:

BMP Type Cost/ac TSS Removal | Average $/Ib

Treated Efficency TSS removed
Sand Filter $20,000 85% $24.43
Wet Pond $22,000 65% $35.15
Wetland $31,500 65% $50.33
Rain Garden $16,000 85% $19.55

Extended $31,500 47%

Detention $69.60
WQ Swale $3,000 80% $3.89
Filter Strip $3,000 50% $6.23
Pond Retrofit $6,700 35% $19.88
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C. Conclusions of the Cost/Benefit Analysis

From the aforementioned analysis it is evident that stream restoration is the most cost
effective method of removing sediment from the McDowell. It is more than 2 times
cheaper to remove a pound of sediment through stream restoration than from the most
cost effective BMP (WQ Swale), which may not be appropriate in many situations.
Stream restoration appears to be the most expedient method of removing sediment from
McDowell Creek, however BMPs will continue to play a role in attenuating temperature
and removing hydrocarbons from built upon areas.

III. Approach

Review of Sections I and II of this document reveal that stream restoration is the most
cost effective means of controlling sediment in the McDowell Creek Watershed.
Moreover, unstable reaches also appear to be the largest source of sediment in the
watershed (almost 90%). Therefore, reduction of TSS load in the McDowell Creek
Watershed will focus upon stream restoration and enhancement. However, sediment is
not the only reason for the impaired macroinvertebrate population in the watershed.
Habitat, water temperature and toxic pollutants (such as hydrocarbons) are also likely
causes of the impairment. For this reason, BMP retrofits listed in subsequent sections
will focus upon reducing runoff and stream temperature and sources of toxic pollutants.
This will be accomplished as follows:

I. Conduct stream restoration and enhancement in the major and minor systems.
Retrofit currently untreated concentrations of impervious cover with BMPs
designed to reduce temperature and toxic pollutants. BMP type will be
determined on a site by site basis with the purpose of the device being to
attenuate first flush temperature and hydrocarbon runoff. Because the BMPs
are focused on the first flush of runoft, they only need to be designed to treat
0.25 inches of rainfall and not the 1 inch of rainfall currently specified in
design manuals.

3. Reforest buffers as needed to attenuate temperature spikes through providing
additional shade for the stream corridor. An ancillary and unaccounted for
benefit from buffer restoration may be further reduction of sediment load from
the near stream environment.

4. Design stream restoration and enhancements to focus upon improving habitat
in addition to limiting sediment load.
5. When possible and cost effective, retrofit existing ponds to provide additional

TSS removal and, if possible, temperature attenuation. Each project should be
evaluated prior to design for the possible improvements in TSS loading,
runoff volume and velocity and temperature.

IV. Stream Restoration
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Stream reaches assessed by Buck within the McDowell Creek watershed were prioritized
based on need and feasibility for restoration using the data matrix. Using the SWIM
buffer GIS layer, assessed reaches were coded by drainage system type so minor system
and major system reaches could be prioritized independently. Reaches coinciding with a
SWIM buffer width of 100 feet were coded as major system reaches and all other reaches
were considered to be part of the minor system.

The need for restoration alone was represented by the total score from the data matrix
(channel evaluation sheet) with lower scores signifying a higher need. However, such a
ranking scheme completely neglected a feasibility component. Therefore, feasibility
levels from the data matrix were assigned weights (Table below) which were multiplied
by the data matrix total score per reach to arrive at a prioritized list of reaches
incorporating both the feasibility component with the need for restoration. Once again,
lower scores signify a higher priority. This methodology generally enabled reaches
having a higher cost/benefit ratio to be promoted to higher priorities ahead of reaches
where vast improvements are hindered by constraints and constructability issues.

Feasibility Weights per Level

Feasibility Level Weight
Minimal Constraints 0.50
Moderate Constraints 0.75

Significant Constraints 1.00

After carefully reviewing the results of prioritized reaches from the major and minor
systems, at least five reaches were selected from each system that represent the most
viable projects in terms of restoration implementation based on our best professional
judgment. Results from the prioritization of major and minor system reaches are
presented in Table 1.1 and 1.2 respectively. Highlighted reaches indicate those that Buck
has recommended as the highest priority. Description of each column header in the
subsequent tables is as follows:

RANK (NEED & FEASIBILITY): Describes the priority of the project (or reach).
Complete description can be found above.

REACH: Corresponds to the Buck reach nomenclature found in the McDowell Creek
Watershed Management Plan

RECOMMENDATION: Corresponds to the type of activity need for the reach. A
detailed description of each activity can be found in Section 5.2 of the McDowell
Creek Watershed Management Plan.

FEASIBILITY: Described above.

ASSESSED LENGTH: Stream Length of particular reach.

RANK: Described above.
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BASIN: Corresponds to the Buck sub-basin nomenclature described in the McDowell
Creek Watershed Management Plan.

SEDIMENT LOAD REMOVED: Describes the anticipated annual sediment load in tons

that will be removed from McDowell Creek after completion of the project.

APPROXIMATE COST: Project cost estimate associated with either maintenance or
restoration of the stream reach. Wetland restoration costs, where noted, are
assumed to be incidental and included in the cost of stream restoration or
maintenance. Rates for stream maintenance and restoration are as follows:
Enhancement I = $150/linear foot
Enhancement II = $50/linear foot
Restoration = $300/linear foot

Property owners for each of the reaches listed below are included with this document as
Attachment 1.

106



LOT

00€£'9G6/$ 86'€8 4 0z 125°C ajelapo weal)sumop egl 0z
|| Jusweoueyuy /
weaJisdn uonelo}sey
00£°8€2$ 8G'/¥C 3 9 99/'¥ Jueoyiubis [l Juswaoueyug eglL3 6l
005°985$ eyl N Ll GG6'L SEIETII uonelo)say riN 8l
00%°905$ 9G'GY M 9l 889°1 SEIETNY uoljelo}sey M Ll
005°229% 26291 4 Gl 0SL'y SEIETII | Juswaodueyu3 e0c 9l
006°LL¥$ €06 d vl €1€°1 SEIETN uoljelo}sey ecld Gl
009°9€9% 16'601 M el 2zl ajelapo uojelo}sey aM vl
006'259°C$ G'S06 N ol cv8's SEIETII uonelo)say B6ZN el
00£°0£9% 9'v8 g I 4 Jueoyiubls uofjelo}sey e/q Zl
001°G09% 1zl N v 110 SEIETII uonelo)soy egzN Ll
00€°1G€$ 2001 M 3 LLLYL SEIETNY uonjelo}sey PLM ol
00%'19% 1'GS o 6l 822’1l E TECENERIENE 7v0 6
00G'G8$ 0Ll W 8l AP I || Juswadueyu oEIN 8
005°8£8% 10°0¥C M Z G6.C SEIETNY uonjelo}sey e/ i
000'702$ 6'€S [ zl 089 I juswadueyuy e/l 9
pueapA - uoljelolsay
006°86%$ €116 d L €99°1 I uonjelo}sey eyld S
005'812°C$ L'1L.E 0 6 G6e’. E uofjelo}sey e/y0 v
009'6£€$ LSl [ 8 zeL’l E uojelo}sey eg| eyl g
00L°1L¥9% €L¢ d L 11T E uone.o)say avid z
056'79% L'¥S 9 S eey [EI | Juswadueyu3 eLg I
}so0) (1eah/suoy) NISve (@3anN) | () HLONIT Alligisvad NOILVANIWWNOD3Y | HOVAY | (ALITIGISVaAd
ajewnxoiddy paroway MNVY a3ss3ssy ’® d33N) MNVY
peoT juawipag

1SI'T UOIIBZN)LIOLIJ UOIJBIOISAY Weang WaIsAS Jolejy

Q00T T YOTRA["" " { UOISIO A UB[J JUSWASBURIA] PIYSIRA\ YOI [[OMOJIIN




801

e v 95 8ve [ewIuI uoneziigeis yueg | B9LY QgLV 6l
00.°15$ £'G6 g GS ¥€0‘L [ewiup | Juswadueyug eoLg aeg 8l
002°2v$ v oy v ) 8 [ewiup | Juswadueyug qsyv Ll
00L°s8t$ el N G L1191 8jeJspo a|11eo Jno 9N gl
90U9 / Uoijelo)say
008'85€$ vzl N LG 961°L [ewIUI uoneloisey oLN Gl
000°L+$ Yl v 8P 0Z8 [ewIui | Juswadoueyug egy vl
00L‘€LL$ 1’0l N oy 115 [ewIu uoneloisey acLN €l
0S¥'1L0L$ LTyl N Ly 620°C [ewIuI || Juswadoueyug 6N ZL
008'85€$ R d 8¢ 961°L [ewIu uoneloisey e/ld Ll
000'702$ €19 g 1€ 089 [ewiup uoneloisey eLLg oL
000°1L5$ Z6 g Ge 020°L [ewIuin || Juswadoueyug eLzg 6
ooL‘zLzs 9,0, d e 10/ [ewIuI uoneloisey astd )
005'96.$ 8y oLl 3 0¢ GS9'Z [ewIiuI uolnelo)sey CIE! ]
0S1°0€$ 9’8y g 8l €09 [ewIuI | Juswadueyug e6lg eglLg 9
008°1L0€$ 829l N 9l 900°L [ewiui 8|1eo Jno qsi G
90U9 / UONeIo}SaY
AR 1’29 _ vl 8 [ewIuI uoneloisey eLL v
002'961$ z< N €l ¥59 [ewiuin uoneloisey PELN 3
000°'62t$ €Gl N oL 0SY'L [ewIUI 8|11eo no LN Z
90U9 / UoNeIo}say
000'09¢$ €GLL [ L 002°L [ewiuI uoleloisey eg| L
}so) (1eak/suoy) NISVg (@3anN) | () HLION31 ALlTigisvad NOILVANINNODIY | HOVIY (ALIIgISVY34
9jewixoiddy paAoway MNVY a3ss3ssv ki
peoT juawipasg a33aN) YNVY

ISI'T UOIJBZILIOLIJ WEN}S WI)SAS JOUT]N

800C ‘T YoreN

................... { UOISIO A UB[J JUSWASBURIA] PIYSIRA\ YOI [[OMOJIIN




601

0S€'02$ X34 g v L0¥ JueoyiubIs | Juswadueyug ezd 9¢
0S5°12$ 6L N v LEY ajelapo | Juswadueyug o¢LN Ge
009'66£$ € /Gl g €z zee'L 8jeJspo uoneloisey egd ve
V.61l 4 2z 026'€ 8jeJspo | JUswedueyu3 eG4 €¢
0S€‘0v$ 'z v 19 108 [ewIuI || Juswadoueyug egLy ze
86yl I 02 0222 8)eJspo weaJljsumop eg L€
uollelo)say
/ "PY ellAselels
JOo weaJljsdn
uoneziigels yueg
009°0vZ$ 2922 g 6l ¥09°L 8jeJspo | JUswedueyug egg 0¢
002°1€€$ 12021 4 € 802°C Jueoyiubls | Juswedueyug qgeAd 62
6E°GEL 4 99 86L'Y [ewIuI Jusweoueyug Jayng eg4 8z
0S2°'L1L$ gLl N G9 622 [ewIuI | Juswadueyug 0zn 12
008°19¢$ 8’18 N Ll 90Z‘L 8jeJspo uoneloisey e/LN 9z
00098$ vZ L€l v Z 021 jueoyIubIs | Juswadueyuy egLy egy G2
LL'60L 4 4 1002 8jeJspo | Jusweoueyug arid vz
008'889% 90'v61 v Ll 962'C 8)elspo uoneloisey eLev €2
0019€$ Z0S N 19 zz. [ewiup | Juswadueyug asn z2
006°28€$ 1'26 g 6 €62°L 8jeJspo uoneloisey ecLg 4
000°06$ 92'9¢ d 1S 008°L [ewIuI Jodsuel) Juswipas eced 02
pue smoj} [nyyueq
ajepowwioddoe
0] sBbuisso.o Jomas
Alejues je suaAIno
0} Juswanosduw|
/ || Juswadueyus
}so) (1eak/suoy) NISVS (@3anN) | () HLON31 AlNgISva4d NOILVYANINNOO3N [ HOV3Y (ALITIgISV3A
9jewixoiddy panoway MNVY a3ss3SsY 2
peo- jJuswipas a33N) YNVY

800C ‘T YoreN

{ UOISIO A UB[J JUSWASBURIA] PIYSIRA\ YOI [[OMOJIIN




0TI

0S12/$ 1991 N €5 Pyl 8jelapo | Juswadueyug e62N GG
00L°€tt$ 6°9G1 g 0S 6.V°L 8]elapo uoneloisey arLg ¥S
00L°0Lt$ 91°2S I Gl 69€‘L jueoyiubls aALQ poomIays e/ €g

JO wealjsumop

uoneziqels
yueqg / WoAnd
aAlIQ poomiays
0} Juswanouduw|
/ ®AlIQ poomuays Jo
weaJssdn uolneloisay
00S°€.$ ¥'09 n LY 06¥ 8]elapo FUENERNEIE! SN zS
002'zvL$ L€l g GP vy a)eJopol uoneloisey eylLg LG
0S¥'96€$ GS'EYL 0 8 €¥9°C JueoyiubIs | JUswedueyug 20€0 0S
00L‘ese$ 181 N v LIL°L 8]elapo uoneloisey ZLN 6%
00¥'¥88$ Sy’ ¥Se d 1 8v6'C jueoyiubls uoneloisey egld 8y
00€'vv$ 9Lz 0 cP 088 8jeJspo || Juswadoueyug Teloe) LY
00€'861$ L0°VE I 9 zze’L jueoyiubls | JUswedueyu3 ez 9y
00.°0€2$ 6ZLL N 6€ 69/ ajelapo uoneloisey BEN PIN GY
00¥'2€$ Z'Le N 69 89 [ewIiuI || Juswadueyug BCLN vy
0S6°'€.$ v'oLlL g o¢ 6.Y°L 8jelspo | Juswadueyug esg esg ey
00L°S6€$ vzl N v€ L1E°1L 8]elapo uoneloisey egN Zy
052'ce$ 26'9 v €¢ G9 8jelspo Jusweoueyug Jayng qLv Ly
050'62$ v'ov g 62 18G 8jeJspo || Juswadoueyug e/Lg oY
v'ov n 8z 169 8jeJspo [auueyo ay) e6N 6¢
ur payisodap sdiND

ab.e| Jo [eAowiay
008'09L$ LGl N 9z z.0°L 8]elapo | Jusweoueyug egiN 8¢
002°28£$ 9'/€2 _ G2 8%5°C 8jeJspo | JUswedueyu3 eg| L€

}so) (1eak/suoy) NISVS (@3anN) | () HLON31 AlNgISva4d NOILVYANINNOO3N [ HOV3Y (ALITIgISV3A
9jewixoiddy panoway MNVY a3ss3SsY 2
peoT juswipag a33N) INVY

Q00T T YOTRA["" " { UOISIO A UB[J JUSWASBURIA] PIYSIRA\ YOI [[OMOJIIN




ITI1

006°92$ G'62 N 09 8€g JueoyIubIs Jusweoueyug Jayng eGN 69
00.°121$ 602, 4 6v vEY'Z ueoniubis || Juswadoueyug egz4 89
00S°'€9L$ 1'GS _ Zy 060°) JuedyIubIs | JUswedueyug el 19
000'615$ 9zZL N 89 0€L') a)eJopol uoneiojsay e9LN 99
002°'€6$ 18'9 3 of ¥98°L ueoniubis || Juswadueyug eg3 G9
009°LLLS 8G°GEl v ze XA JueoyIubIs uonezijigels yueg CIYA] ¥9
0S.°ZL€$ 202 n ¥9 G802 8]elapo | luswsoueyu3 an €9
009°0St$ €8°L6¢ I 12 ¥00°€ JueoyiubIs weaJjsumop eG7 29
uolelol}soy
/ wealsdn
| Juswadueyu3s
055°122$ IRED n €9 L1V') a)eJopol | Juswedueyul asn 19
059°'G.$ 9'0G1 N 29 €151 8jeJspo | Juswadueyug acn 09
007'56$ 8€°GS 4 65 8061 8)esapo || Juswadueyug el 6G
058°SvZ$ Lyl N 8g 6E9°L 8jelspo | JUswedueyu3 en 8G
058°29% 6'LY d 1z 1G€°L Jueoniubis || Juswadueyug eGld .S
0SS'v9L$ €62l N ¥S 160°L 8jelspo | JUswedueyu3 asn 9g
}so) (1eak/suoy) NISVS (@3anN) | () HLON31 AlNgISva4d NOILVYANINNOO3N [ HOV3Y (ALITIgISV3A
ajewixoiddy paroway MNVY | @3ss3ssvy ki
peoT juswipag a33N) INVY

800C ‘T YoreN

{ UOISIO A UB[J JUSWASBURIA] PIYSIRA\ YOI [[OMOJIIN




McDowell Creek Watershed Management Plan Version 4................... March 2, 2008

V.  BMP Retrofits
Preparation of the Focus Area 1 portion of the McDowell Retrofit and Restoration plan
has been delayed until an accurate accounting of all existing BMPs in the focus area.

This is scheduled to be completed by June 30, 2007.

A. Focus Area 2

Priorities for Focus Area 2 centered around retrofitting existing impervious
area not currently treated by BMPs. BMPs proposed are to be designed to
mitigate temperature impacts to the stream as well as chronic pollutants and
sediment. At a minimum, BMPs should be designed to treat the “first flush”
and safely bypass larger flows.

Priority and Existing Projects in Focus Area 2:

Priority 1 Project: Willow Pond at Lake Norman
Parcel # 005-17-178

Priority 2 Project: Silicon Drive Partners LLC and Beacon Partners LLC
Parcel # 005-27-302

Existing Project: Ange Project
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Focus Area 1
1. Catchment MD1

Catchment MD1 is located in the Town of Cornelius. It is comprised of older single

family residential, multifamily residential and some commercial land use. The Ange

project, which is just downstream of the catchment, will be designed to treat the runoff
from catchment MD1.
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2. Catchment MD2
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Parcel:
Owner:

Description:

Cost:
Priority:

Parcel:
Owner:

Description:

Cost:
Priority:

3.

Cathnt D2, Foc Area 2

005-20-129

Charlotte/Mecklenburg Board of Education

Site excellent candidate for treating surface and downspout drainage via
rain-gardens and grass swales. Several open/grassed areas that can be
converted to WQ treatment devices directly adjacent to buildings and
parking lots.

$128,000

Medium

005-25-599

Mecklenburg County

Ainge project site. This project is essential for treating both catchments
MD1 and MD2 effectively. Conceptual designs prepared by Mecklenburg
County indicate proposed storm water wetlands will be capable of
achieving necessary pollutant removal from runoff from upstream areas.
Project site is also ideally situated for stream restoration.

Grant obtained Fall, 2006; David Woodie — Project Manager

High

Catchment MD4
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Catchment MD4 drains south from Catawba avenue and contains a portion of I-77 in its
drainage area. The catchment also contains a portion of Statesville Road and built-up
areas at [-77 and Statesville road. The catchment is primarily residential with some
commercial/retail along Statesville Road. Critical retrofit elements in this watershed
include water quality grass swales in the DOT ROW along Statesville Road and
enhancement of an existing on-line pond.

atchment MD4, Focus rea 2

Parcel: 005-18-306

Owner: Amend DMC Properties, Inc.

Description: Commercial site draining to Statesville Road. Excellent opportunity for
enhanced grass swale in DOT ROW along Statesville Road. The area in
the ROW should be evaluated for treatment of upstream parcels as well.
A more intensive evaluation of the immediate upstream areas is required
to properly determine the size of device.

Priority: Medium

Cost: $32,000

Parcel: 005-18-307

Owner: Amend DMC Properties, Inc.
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Description:

Priority:
Cost:

Parcel:
Owner:

Description:

Priority:
Cost:

Parcel:
Owner:

Description:

Priority:
Cost:

Parcel:
Owner:

Description:

Priority:
Cost:

4.

Commercial site draining to Statesville Road. Excellent opportunity for
enhanced grass swale in DOT ROW along Statesville Road.

Medium

$32,000

005-18-309

Lake Norman Hotel, Inc.

Commerecial site draining to Statesville Road. Excellent opportunity for
enhanced grass swale or rain garden in DOT ROW along Statesville Road.
Medium

$6,000

005-18-302

ABC Board of Mecklenburg County

Commercial site draining to Statesville Road. Excellent opportunity for
enhanced grass swale or rain garden in DOT ROW and ABC property
along Statesville Road.

Medium

$6,000

005-17-178

Willow Pond at Lake Norman Homeowners Association

PRIORITY 1 PROJECT. On-line pond. This pond is essential to
overall strategy for Catchment MD4. Upstream of pond is a possible
natural wetland area (may be a result of pond construction), downstream
spillway is undercut and maintenance of downstream corridor has been
heavily rip-rapped in the past. This may be an indication of severe in-
stream erosion. Pond does not appear to have any detention component as
outlet structure is simply a spill way. Pond does not currently have any
specific water quality benefit and appears to be an excellent opportunity
for pond enhancement to include a water quality and detention component.
Medium

$500,000

Catchment MD5

Catchment MDS5 drain a portion of [-77 near Catawba Avenue in Cornelius as well as a
portion of Statesville Road in Cornelius. The catchment is dominated by I-77 and
commercial property along I-77. The catchment is highly impervious and apart from the
grass swales along I-77 no water quality treatment is present. Runoff entering the
catchment from other areas will be treated by upstream BMPs, therefore, treatment in this
catchment can be focused upon local sources.
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Catchment MDS5, Focus Area 2

Parcel:
Owner:

Description:

Priority:
Cost:

Parcel:
Owner:

Description:

Priority:
Cost:

Parcel:
Owner:

005-13-201

William and Sara Talley

Commercial site draining to Statesville Road. Excellent opportunity for
enhanced grass swale or rain garden in DOT ROW along Statesville Road.
Medium

$6,000

005-41-209

Lakeside Automotive, Inc

Commercial site draining to Statesville Road. Excellent opportunity for
enhanced grass swale or rain garden in DOT ROW along Statesville Road.
Site also drains South to McDowell Creek directly. There is minimal
buffer on the site. Linear treatment, such as a rain garden or WQ swale is
critical to overall Catchment health.

Medium

$18,000

005-41-238
Thomas Archer and Martha Cashion
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Description: Commercial site draining to Statesville Road and directly to McDowell
Creek. Potential opportunity to treat on site runoff with rain garden or
water quality swale.

Priority: Medium
Cost: $18,000
Parcel: 005-41-245
Owner: MNLN LLC

Description: Commercial site draining to I-77 ROW. Opportunity for installation of
rain garden at back corner of property.

Priority: Low

Cost: $16,000

5. Catchment MD7

Catchment MD7 drains the portion of the Town of Cornelius West of I-77 and South of
Catawba Avenue. The catchment is typified by intensive commercial and some light
industrial development. This development nearly 100% impervious and opportunity for
retrofitting this watershed is largely situated in the DOT ROW along 1-77 service road on
the West side of I-77. The undeveloped portion of the watershed is largely undergoing
active development and these parcels will be treated by BMPs. There are BMPs on two
of the developed parcels, however, enhancement and/or maintenance of these devices
should be a priority. Moreover, the storm water infrastructure in this catchment needs to
be accurately mapped. Particularly, the piped infrastructure along Liverpool Parkway
needs to be accurately documented (drop inlets, pipes, outfalls and surface swales). After
the infrastructure is properly documented, there may be additional BMPs requirements to
treat runoff from Liverpool Parkway.
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Catchment MD7, Focus Area 2

Parcel: 005-27-201

Owner: BB&T

Description: Commercial site draining to drop inlet in center of property. Good
opportunity for rain garden at drop inlet.

Priority: Medium

Cost: $16,000

Parcel: 005-27-202

Owner: South Central Oil Company, Inc.

Description: Commercial/retail/strip mall site. Front parking lot drains to grassed
swale at North-west corner of property. Excellent opportunity for rain
garden and/or water quality grassed swale in parking lot and DOT ROW.
Back side of strip mall is all impervious with no opportunity for retrofit.
Treatment of these areas will have to occur downstream.

Priority: Medium
Cost: $16,000
Parcel: 005-27-206
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Owner:
Description:

Priority:
Cost:

Parcel:
Owner:
Description:

Priority:
Cost:

Parcel:
Owner:
Description:

Priority:
Cost:

Parcel:
Owner:
Description:

Parcel:
Owner:
Description:

Priority:
Cost:

Parcel:
Owner:
Description:

Mecklenburg County — EMS Station

Commerecial site draining to I-77 service road. Excellent opportunity for
small rain garden at front of property, which would also treat some of the
back side of 005-27-202.

Medium

$3,000

005-27-205

TT of Cornelius Automotive Management Services Inc.

Highly impervious car dealership. Excellent opportunity for enhanced
grass swale or rain garden in DOT ROW along I-77 Service Road.
Medium

$48,000

005-27-211

TT of Cornelius Automotive Management Services Inc.

Highly impervious car dealership. Excellent opportunity for enhanced
grass swale or rain garden in DOT ROW along I-77 Service Road.
Medium

$48,000

005-13-127

TT of Cornelius Automotive Management Services Inc.

Highly impervious car dealership. Excellent opportunity for enhanced
grass swale or rain garden in DOT ROW along I-77 Service Road.

005-13-128

Geehoon Investment LLC

Highly impervious restaurant site. Good opportunity at this site for rain
garden along southern property line.

Medium

$32,000

005-27-302

Silicon Drive Partners LLC and Beacon Partners LLC

PRIORITY 2 PROJECT. Highly impervious office/light industrial site
(Lake Norman Commerce Center). Excellent opportunity for rain gardens
at this site. Existing dry detention appears to be failing, heavily eroded on
down stream side of spillway. All drainage is to perimeter of parcel thru
curb cuts and drop inlets with short pipe sections to drainage swale.
Drainage swale could easily be converted to a water quality swale. This is
a high priority site.
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Priority:
Cost:

Parcel:
Owner:

Description:

Priority:
Cost:

Parcel:
Owner:

Description:

Priority:
Cost:

B.

High
$148,800

005-27-313

MW Ark LLC

Highly impervious automotive repair shop (NASCAR shop?). Good
opportunity for linear BMP at downstream end of parking lot. Water
quality swale or linear rain garden are the best option. Northwest corner
of site is currently under construction. This area of the site should be
evaluated for rain garden when construction is completed.

Medium

$6,000

005-27-107

Karpenisi Associates LLC

Highly impervious restaurant site. Grass swale at front of property should
be converted to rain garden or water quality swale. Opportunity exists to
treat some of upstream drainage.

Medium

$6700

Focus Area 3

Focus Area 3 is located within Huntersville’s jurisdiction and is roughly split by Old
Statesville Road. The land use within the focus area contains industrial, commercial,
institutional (park and church properties) and single family residential. Fortunately, there
is a great deal of public property in the watershed downstream of the highly developed

properties.

Priority 1 Project:

Mecklenburg County Park Property
Parcel # 009-11-119
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Focus Area 3
1. Catchment MDT1-2
Catchment MDT1-2 is dominated by industrial land uses. There appears to be space

within most of the industrial parcels to treat runoff at the source, however, downstream
from them is park property, which may be able to be used to locate a semi-regional BMP.
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Parcel:
Owner:

Description:

Priority:
Cost:

Parcel:
Owner:

Description:

Priority:
Cost:

Catchmen MDT-2, Focus Areél 3 -

L
B

011-02-115

Huntersville Hardwoods, Inc.

Large industrial site. Entire site drains to the railroad spur on the Western
edge of the property. Good opportunity for the installation of water
quality swale and rain garden or pocket wetland. Treatment of the runoff
from this site and the downstream concrete site are critical to the
restoration of this catchment.

Medium

$54,000

011-02-111

CCC Building Supply LLC

Highly impervious concrete mixing facility. BMP location at downstream
edge of property appears feasible. Pocket wetland would be the best
solution in this situation.

High

$33,500
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Parcel: 009-11-119

Owner: Mecklenburg County

Description: PRIORITY 1 PROJECT. Park. Excellent opportunity to treat runoff
from Parking lots at the source with the installation of rain gardens.
Moreover, the park site may be suitable for the installation of a semi-
regional BMP to treat the runoff from the upstream industrial sites.

Priority: High

Cost: $40,000

2. Catchment MDT1-3

Catchment MDT1-3 is comprised primarily of institutional and residential land uses. The
main water quality concern for this catchment is the runoff from the residential areas and
the runoff from the church site along with runoff from the impervious areas of the park.
Much of the watershed is in public ownership, which provides a great deal of flexibility
in treating the runoff.

Catchment MDT1-3, Focu Area 3 ‘

Parcel: 009-11-119
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Owner: Mecklenburg County

Description: PRIORITY 1 PROJECT. Park. Excellent opportunity to treat runoff
from Parking lots at the source with the installation of rain gardens.
Moreover, the park site appears to have a wetland downstream of the
baseball fields. This should be investigated by staff with wetland
delineation training.

Priority: High

Cost: $40,000

Parcel: 009-11-130

Owner: Mecklenburg County

Description:  Currently undeveloped parcel. Parcel is well situated for the treatment of
runoff from residential development on the southern end of catchment.
Installation of pocket wetlands or rain gardens at end of pipe from
neighborhood is the most viable solution as there does not appear to be
enough room in the neighborhood for the installation of BMPs.

Priority: Low

Cost: $472,500

C. Focus Area 4

Focus Area 4 is located in the Town of Huntersville and drains the older portion of the
town. It is dominated by older residential land as well as retail/commercial land use.
There is intensive commercial land use bracketing I-77, however, these parcels were
developed with water quantity (quality?) treatment ponds. Because of this, retrofit efforts
are focused upon areas to the east of Statesville Road, South of Gilead Road and west of
Old Statesville Road. Because of the age of the development and the absents of public
property, this focus area will be the most challenging to retrofit with BMPs.

Priority 1 Project: 017-11-402
Huntersville Methodist Church
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Focus ea 4

1. Catchment MDTC10

Catchment MDTC10 is largely older single family residential with commercial/retail
development at the perimeter of the catchment. There is no public property within the
catchment. All projects will need to be done on private property or land will have to be
acquired for the installation of BMPs.
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Parcel:
Owner:

Description:

Priority:
Cost:

Parcel:
Owner:

Description:

Priority:
Cost:

Parcel:

atchment MDTCl, Focs rea 4

4-“‘?}.}“

017-11-615

Cross Chevrolet Co.

Currently a Subaru Dealership. Parcel is well situated for the treatment of
runoff generated by the site with the installation of a linear water quality
BMP along the back of the property. This type of device would capture
the downspouts as well as the surface runoff from the back of the parcel.

Low
$20,000

019-04-303

Huntersville Presbyterian

Church site. Highly impervious parcel with limited opportunity for the
installation of rain gardens to treat downspout and parking lot runoff.
Low

$20,000

017-11-402
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Owner: Huntersville Methodist Church

Description:  Church site. This site is very important to the overall strategy for the
catchment. Piped drainage is “daylighted” on this parcel, which provides
an opportunity to direct upstream runoff into a treatment device on site. A
rain garden may be overwhelmed by the drainage area, however the
landowners will probably not agree to installation of a larger device.

Priority: High

Cost: $32,000

2. Catchment MDTC16

Catchment MDTC16 is largely comprised of commercial development along both sides
of [-77. Much of the development is already treated by some sort of BMP, however there
are several opportunities to enhance the existing structures. Moreover, the DOT ROW
along Statesville Road provides and excellent opportunity to treat runoff from the
adjacent parcels. There may also be opportunities along the 1-77 corridor to treat runoff
generated by the roadbed itself.

Catchment TC6, F

&%

o AN
ocus Area 4

Parcel: 017-44-108
Owner: Hallmark of Statesville, Inc.
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Description:
Priority:
Cost:
Parcel:

Owner:
Details:

Priority:
Cost:

D.

Hotel site. Existing dry detention (?) on hotel property. Does not appear
to be functioning properly. Excellent opportunity to retrofit dry detention
with water quality components.

Medium

$16,000

DOT ROW along Statesville Road

Several - NC DOT owns ROW

Critical aspect of treating water quality in this catchment is working
cooperatively with NC DOT to install water quality treatment devices
along Statesville Road. Currently drainage is thru swales, which could be
converted to water quality swales or stepped rain gardens.

High

$3,000/acre treated

Focus Area 5

Focus Area 5 is the least impacted of the 5 focus areas. Work within this catchment will
focus upon working with NC DOT to treat runoff from the I-77 and Statesville Road
corridors in combination with focused efforts to treat runoff from specific sites.

Priority 1 Project: The Bowman Group Property

Parcel # 017-45-101

Priority 2 Project: Mecklenburg County Park Property

Parcel #017-42-110
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Furea
1. Catchment MDTC14

Catchment MDTC14 is dominated by I-77 and a transportation firm.
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atcent MDTC4, Focus rea 5

Parcel: 017-45-101

Owner: The Bowman Group

Description: PRIORITY 1 PROJECT. Transportation site. Good opportunity for the
installation of a rain garden at the downstream end of the site. Site is
dominated by overland drainage from a gravel lot. Swales will need to
channel runoff into the rain garden cell.

Priority: High

Cost: $64,000

2. Catchment MDTC10

Catchment MDTC10 is dominated by the I-77 corridor and multiple
commercial/institutional sites. Runoff should be treated on-site.
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Catchment MDTC5, Focus Area

Parcel: 017-42-110

Owner: Mecklenburg County

Description: PRIORITY 2 PROJECT. Park site. Good opportunity for the
installation of a rain garden at the downstream end of the parking lot
perpendicular to flow.

Priority: High

Cost: $32,000

Parcel: 017-41-115

Owner: Mecklenburg County

Description: Institutional Site. Good opportunity for the installation of a rain garden at
the downstream end of the parking lot perpendicular to flow.

Priority: High

Cost: $32,000

Parcel: 017-41-115

Owner: Pal-A-Roo’s Properties LLC
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Description: Commercial Property. Good opportunity for the installation of a rain
garden at the downstream end of the parking lot perpendicular to flow.

Priority: Medium

Cost: $16,000

V1. Buffer Re-Forestation

Buffer reforestation in the McDowell Creek watershed is a critical component of
returning McDowell Creek to a condition of fully supporting its designated uses.
Specifically, a forested buffer provides shade for the creek, which limits heating of the
stream during summer months. Also, a forested buffer provides treatment of direct
runoff to the stream as well as organic material in the form of leaf litter during the fall.
There are 320 different parcels with un-forested buffer area in excess of 0.1 acres totaling
438 acres. Ownership of these areas is spread across 229 land owners. The top 20 land
owners of un-forested buffer are presented below:

Un-forested

Owner Area
MECKLENBURG COUNTY 52.016
BIRKDALE GOLF ASSOCIATES LLC 27918
CARRINGTON RIDGE LLC 26.524
ARVIDA MID-ATLANTIC HOMES INC 16.943
CLARK REGINALD L 15.940
MCAULAY FARMS LLC 15.681
COOK EHJR 15.490
P1ZZAGALLI PROPERTIES LLC 15.137
BANK OF AMERICA 14.874
BANKS RICHARD TORRANCE 13.681
BROWN WILLIAM VERNON 13.190
CITY OF CHARLOTTE 11.591
HORTON D R INC-TORREY 11.236
HUNTERSVILLE BUSINESS PROPERTY 9.614
HENDERSON PARK HOMEOWNER'S 8.680
HUNTERSVILLE DEVELOPMENT LLC 7.158
DOUGLAS HELEN KIDD B/E 6.855
HILLS COMMUNITIES OF CHARLOTTE 5.313
BELLINGHAUSEN CARL 5.123
COOK INVESTMENTS L P U/A 4.788

For the purpose of this plan, only publicly owned property with at least 0.5 acres of un-
forested buffer will be targeted for reforestation. For all cost calculations re-forestation
of buffers is estimated to cost $1430/acre. This value was developed assuming mixed
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hardwood trees (seedlings) would be planted on eight-foot grid. Specific parcel

information on publicly owned parcels to be reforested is as follows:

Parcel Un-forested
Priority PID Area Area (ac) OWNER Cost
MECKLENBURG
1 01538197 14.804 13.115 COUNTY $18,754
MECKLENBURG
2 01509104 24.893 8.144 COUNTY $11,646
MECKLENBURG
3 01535199 13.081 7.881 COUNTY $11,270
CITY OF
4 00935101 151.300 7.332 CHARLOTTE $10,485
MECKLENBURG
5 01509107 13.000 7.068 COUNTY $10,107
CITY OF
6 01323105 111.930 3.727 CHARLOTTE $5,330
MECKLENBURG
7 00507112 100.596 3.556 COUNTY $5,085
MECKLENBURG
8 01318101 0.000 2.775 COUNTY $3,968
MECKLENBURG
9 01535245 11.709 1.770 COUNTY $2,531
TOWN OF
10 00504219 1.520 1.754 CORNELIUS $2,508
MECKLENBURG
11 01325599 13.520 1.530 COUNTY $2,188
MECKLENBURG
12 01325548 7.530 1.495 COUNTY $2,138
MECKLENBURG
13 01505199 17.652 1.319 COUNTY $1,886
MECKLENBURG
14 01543103 19.127 0.608 COUNTY $869
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