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North Carolina Wildlife Resources Commission &

Gordon Myers, Executive Director

MEMORANDUM
TO: Lyn Hardison, Environmental Assistance Coordinator

NCDENR Division of Environmental Assistance and Outreach (DEAO)
FROM: Shari L. Bryant, Piedmont Region Coordinator /ém\%&w\b—d

Habitat Conservation Program
DATE: 7 January 2013

SUBJECT: Environmental Assessment for the Addition of the Goose Creek Watershed to IBT Certificate
under the Provisions of G.S. 143-215.221, Mecklenburg and Union Counties. DENR Project
No. 1580

Biologists with the North Carolina Wildlife Resources Commission (NCWRC) have reviewed the
subject document and we are familiar with the habitat values of the area. Our comments are provided in
accordance with provisions of the Fish and Wildlife Coordination Act (48 Stat. 401, as amended; 16 U.S.C.
661-667¢), North Carolina Environmental Policy Act (G.S. 113A-1 through 113A-13; NCAC Title 01 Chapter
25), North Carolina General Statutes (G.S. 113-131 et seq.), and North Carolina Administrative Code 15A
NCAC 101.0102.

Charlotte-Mecklenburg Utilities Department (CMUD) is requesting the removal of Condition 3 in its
Interbasin Transfer (IBT) Certificate. Removing Condition 3 from the IBT Certificate will allow CMUD to
extend water lines into the Goose Creek watershed. Water demand in the watershed currently is met through
private wells and water systems, and limited CMUD service. It is expected a combination of private wells and
water systems will be used to meet future water supply demand if Condition 3 is not removed from the IBT
Certificate. Condition 3 placed a moratorium on installation of new IBT water lines (water lines crossing the
ridgeline) into the Goose Creek watershed until the impact of additional urban growth on the Carolina
heelsplitter was fully evaluated. The N.C. Department of Environment and Natural Resources developed the
Site Specific Water Quality Management Plan for the Goose Creek Watershed (January 1, 2009) that includes
control of stormwater for projects disturbing one acre or more, wastewater discharges (i.e, no new discharges),
and toxicity to streams; it also establishes riparian buffers in the Goose Creek watershed. Subsequently the
Town of Mint Hill revised its Post-Construction Stormwater Ordinance (March 11, 2010) to include provisions
in the Site Specific Water Quality Management Plan. The EA concludes that removing Condition 3 from the
IBT Certificate would be insignificant given the watershed mitigation measures that have been implemented
by the Town of Mint Hill through its Post-Construction Ordinance.

Goose Creek, Stevens Creek, Paddle Branch, and Duck Creek in the Yadkin-Pee Dee River basin flow
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through the project boundaries. There are records for the federal and state endangered Carolina heelsplitter
(Lasmigona decorata); the federal species of concern and state endangered Atlantic pigtoe (Fusconaia masoni)
and Carolina creekshell (Villosa vaughaniana); the federal species of concern and state special concern
Carolina darter (Etheostoma collis); the state threatened creeper (Strophitus undulatus); the state special
concern notched rainbow (Villosa constricta); and the state significantly rare Eastern creekshell (Villosa
delumbis) in the Goose Creek watershed. The Significant Natural Heritage Area — Goose Creek/Duck Creek
Aquatic Habitat is located within the project boundaries. Also, Designated Critical Habitat for Carolina
heelsplitter is located in portions of Goose Creek and Duck Creek.

Note: in the Environmental Assessment (EA), Section 3.3.3, Rare and Protected Species or Habitats
(p. 13), the Atlantic pigtoe is listed as a federal species of concern and state threatened, and Carolina
creekshell is listed as a federal species of concern. Both Atlantic pigtoe and Carolina creekshell should be
listed as state endangered.

According to the EA, removing Condition 3 from the IBT Certificate does not allow new construction
but would facilitate individual connections to existing water service and would allow the Town of Mint Hill to
further conduct land use planning and CMUD to plan for future water infrastructure. While no construction of
additional infrastructure is being evaluated in the EA, it is indicated that future infrastructure plans could
trigger environmental reviews and the NC SEPA process depending on the characteristics of the projects.

We have two general concerns regarding the removal of Condition 3 from the IBT Certificate.

1. The EA and other documents included in the EA’s appendix reference the installation of water
AND sewer lines in the Goose Creek watershed. It is unclear whether the removal of Condition 3
from the IBT Certificate would allow not only water lines, but also sewer lines to be constructed
in the Goose Creek watershed.

2. The Site Specific Water Quality Management Plan (SSMP) for the Goose Creek Watershed
improves on measures needed to protect Carolina heelsplitter and its habitat. However, as we
expressed in our comments during the review of the SSMP (Bryant, 24 June 2008), we are
concerned that some of the measures are not sufficient to protect Carolina heelsplitter and its
habitat.

Although we have concerns about the extension of water lines, we have significant concerns regarding
the installation of sewer lines into the watershed. While the installation of water lines into the Goose Creek
watershed has the potential to increase the density of development, the installation of sewer lines would
support a significantly higher density of development within the Goose Creek watershed. It is unclear how
sewer infrastructure would be installed within the watershed. We understand that some sewer installations
(e.g., the pump station referenced in the EA) likely would trigger an environmental review and the NC SEPA
process; however, some projects (e.g., extension of existing sewer lines) may not.

Changes in land use and increases in impervious surfaces may exacerbate channel degradation and
sediment impacts to stream ecosystems due to increased stormwater runoff and elevated flooding. In addition,
pollutants (e.g., sediment, heavy metals, pesticides, and fertilizers) washed from roads and developed
landscapes can adversely affect and extirpate species downstream. In Section 6 of the EA, Mitigation of
Adverse Impacts (p. 22), it concludes that implementation of the SSMP, and the incorporation of those
recommendations into the Town of Mint Hill’s Post-Construction Ordinance (PCO) would mitigate potential
impacts, and no further significant secondary or cumulative impacts to the Goose Creek watershed are
expected.
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According to the EA, Mint Hill’s PCO requirements exceed the definitions for required actions as
related to stormwater management in the SSMP. The full post-development volume for the 1-year, 24-hour
storm is greater than the SSMP’s requirement of treating the difference between pre- and post-development
volumes. Also, the SSMP includes peak control for only the 1-year, 24-hour storm while the PCO adds peak
control requirements for the 10-year, 6 hour and 25-year, 6-hour storms. For residential developments
exceeding 10% built upon area, the PCO requires peak control for the appropriate storm frequency (i.e., 10,
25, 50, 100 yr, 6 hr storm) based on downstream flood analysis. If downstream analysis is not used the peak is
controlled for 10-year and 25-year, 6 hour storms. According to the EA, controlling 1 year, 24-hour volume
achieves peak control for the 2-year, 6 hour storm. The original PCO (June 30, 2007) required 100-foot
buffers on all dashed streams and 200-foot buffers on all solid streams on USGS topographic maps. The PCO
was updated to include the riparian buffers detailed in the SSMP, and now requires undisturbed riparian
buffers within 200-feet of waterbodies within the 100-year floodplain and within 100 feet of waterbodies that
are not within the 100-year floodplain. We commend the Town of Mint Hill for implementing stormwater
confrols that exceed the SSMP; however, we question why the more protective riparian buffers did not remain
in the PCO.

Although the SSMP and the Town of Mint Hill’s PCO improve on previous watershed protection
measures, we remain very concerned that without more protective measures the secondary and cumulative
impacts associated the higher density development facilitated by water (and sewer) in the watershed could
result in further degradation of the aquatic habitat and possible extirpation of listed species in the Goose Creek
watershed.

We continue to recommend the following measures to protect Carolina heelsplitter and its habitat in
the Goose Creek watershed.

1. Maintain or establish a minimum 200-foot undisturbed native forested buffer along each side of
perennial streams and a 100-foot undisturbed native forested buffer along each side of intermittent
streams. Streams should be delineated according to U.S. Army Corps of Engineers or N.C.
Division of Water Quality methodology.

2. Sewer lines, water lines, and other utility infrastructure should be kept out of the riparian buffer
and the 100-year floodplain. All utility crossings should be kept to a minimum. The directional
bore (installation of utilities beneath the riverbed, avoiding impacts to the stream and buffer)
stream crossing method should be used for utility crossings.

3. New developments exceeding 6% imperviousness should be required to include stormwater
controls designed to replicate and maintain the hydrographic condition (peak and volume controls)
at the site prior to the change in landscape. At a minimum, stormwater control should treat the 2-
year, 24-hour storm or bankfull event and provide adequate infiltration of stormwater.

4. No new fill or development in the 100-year floodplain.

Also, we encourage local ordinances, if not already in place, to prevent developers from using
“forestry exemptions” during deforestation activities that ultimately become development sites. In the SSMP,
only the first 10-feet of the riparian buffer directly adjacent to the stream is required to remain undisturbed, in
the zone from 10 feet to 50 feet, 50% of the trees greater than 5 inches dbh may be removed; and in the outer
50 feet harvesting is allowed provided sufficient ground cover is maintained to diffuse and infiltrate surface
runoff. Although some forestry activities within the riparian buffér may be acceptable (e.g., harvesting dead or
infected trees), we continue to believe these riparian buffer widths are insufficient to protect water quality and
aquatic habitat within the Goose Creek watershed.
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We are concerned about the installation of water (and sewer) lines in the Goose Creek watershed and
the impact to Carolina heelsplitter and its habitat resulting from the secondary and cumulative impacts of the
increase in development density. Therefore, if Condition 3 of the IBT Certificate is removed, please
understand that we will revisit the issues concerning secondary and cumulative impacts on any future water or
sewer projects in the Goose Creek watershed.

Thank you for the opportunity to comment on this project. If we can be of further assistance, please
contact our office at (336) 449-7625 or shari,bryant@ncwildlife.org.

ec: Mark Cantrell, USFWS
John Fridell, USFWS
Andrea Leslie, NCNHP
Ryan Heise, NCWRC
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MEMORANDUM

TO: Lyn Hardison

Department of Environment and Natural Resources
FROM: Hannah Headrick, DWQ’s SEPA Coordinator HH—

SUBJECT: Mecklenburg and Union Counties
DWQ#14460; DENR#1580

The Division of Water Quality (DWQ) has reviewed the subject document.

Goose Creek (AU#s 13-17-18a and 13-17-18b) has a Fair macroinvertebrate bioclassification rating and has a
history of standard violations for fecal coliform, bacteria, and turbidity. The Creek remains Impaired in the
2010 and 2012 Integrated Reports; however, the Creek is no longer on the 303(d) list because several
management strategies are in place that are expected to address the impairments (including a TMDL for fecal
coliform bacteria). Essentially, the stream went from category 5 (Impaired and needing a TMDL) to category 4
(Impaired with management strategy); being listed under category 4 does not indicate water quality conditions
have improved.

While we are hopeful that The Town of Mint Hill’s Post-Construction Ordinance (PCO) plan will protect water
quality in Goose Creek, this has yet to be proven. Removal of condition 3 from CMUD’s IBT Certificate will
lead to increased growth and development and accompanying secondary and cumulative impacts that will
‘negatively affect water quality. Mecklenburg County’s delegated respon51b111t1es are not slated to be audited
until 2015, and existing instream water quality data have not shiown improvéients., Therefore DWQ prefers -
that CMUD provide its annual monitoring reports to show what it has been doing towards meeting the PCO
plan goals.

Also, the subject document focuses on Mint Hill and does not speak much to the rest of the Goose Creek

. watershed that will experience growth because of increased water availability. CMUD needs to show that it is
-successfully implementing Mint Hill’s Stormwater and the Goose Creek Watershed Management Plan. 1t is
recommended that CMUD provides both of these annual reports for the past few years as a part of this
document.

Please contact me at (919) 807-6434 or hannah.headrick@ncdenr.gov if I can be of any additional help. Thank
you.

Ecc: Mike Parker - MRO

1617 Mail Service Center, Raleigh, North Carolina 27699-1617
Location: 512 N, Salisbury St. Raleigh, North Carolina 27604
Phone; 919-807-6300 \ FAX: 919-807-6492
Internet; www.ncwaterquality.org One
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development made possible by the removal of Condition 3 of the IBT will not be significant to
the Carolina heelsplitter. We cannot agree with this conclusion.

Endangered Carolina Heelsplitter. As you are aware, the Carolina heelsplitter has been
documented to occur in the main stems of both Goose Creek and Duck Creek, and portions of
both of these streams have been designated by the U.S. Fish and Wildlife Service (USFWS) as
critical habitat for the species. Critical habitat is defined in the ESA as habitat essential to the
conservation of the species and which may require special management considerations or
protection,

The Carolina heelsplitter is one of the most critically endangered species in the southeastern
United States. Although there are currently considered to be 11 surviving populations of the
species, based on the most recent survey data, all of these extant populations are small to
extremely small, are isolated from one another, are restricted to scattered sites in short stream
reaches, and most are in significant decline. During the most recent monitoring surveys for the
species, more than ten live individuals were found in only six of the surviving populations (a
total of only 152 live Carolina heelsplitters were recorded for all 11 populations combined). The
Goose Creek/Duck population was one of these six populations. In the other five populations,
fewer than five individuals were documented in each population, and in most cases only one or
two individuals were found; in one case only a single shell was found. This makes the Goose
Creck/Duck population extremely important to the survival and recovery of the Carolina
heelsplitter.

In addition to the Carolina heelsplitter, nine other species of native freshwater mussels have been
documented from the Goose Creek system—the Atlantic pigtoe (Fusconaia masoni) (federal
species of concern; state-listed as endangered), Carolina creekshell (Villosa vaughaniana)
(federal species of concern; state-listed as endangered), creeper (Strophitus undulatus)
(state-listed as threatened), notched rainbow (Villosa constricta) (state-listed as special concern),
eastern creekshell (Villosa delumbis) (state-listed as significantly rare), Carolina lance (Elliptio
angustata), Eastern elliptio (Elliptio complanata), variable spike (Elliptio icterina), and Atlantic
spike (Elliptio producta).

The Goose Creek population is declining. Residential and commercial growth in the Goose
Creek watershed in Mecklenburg and Union Counties has contributed to a significant
degradation of the aquatic habitat in Goose Creek and a serious decline in the Carolina
heelsplitter population within the Goose Creek system. Monitoring conducted by the North
Carolina Wildlife Resources Commission (NCWRC), the North Carolina Department of
Transportation, our staff, and others has documented a marked decline in the range and
abundance of all native mussel species in the Goose Creek system. Four species--the Atlantic
pigtoe, Atlantic spike, eastern creckshell, and notched rainbow--appear to have been extirpated
from the system in recent years (John Fridell, Asheville Field Office, USFWS, personal
observation, 2005-2012). During surveys from 1989 through 1990, Keferl (1991) documented
the Carolina heelsplitter in approximately 7.2 kilometers (approximately 4.5 miles) of the main
stem of Goose Creek; and during surveys in 2000, biologists with the NCWRC documented the
species in a total of approximately 8.8 kilometers (5.5 miles) of the main stem of Duck Creek
(NCWRC 2000). Based on the most recent survey data, the Goose Creek/Duck Creek population



appears to be restricted to less than (<) 3.0 kilometers (<1.9 miles) of the main stem of Goose
Creek and <6.0 kilometers (<4.3 miles) of Duck Creek.

Habitat is declining. Stream-channel and stream-bank stability, required by freshwater mussels,
have been degraded in a number of areas throughout the watershed. In many areas of the creeks,
channel substrate has been scoured down to bedrock, and much of the remaining smaller
substrates the heelsplitter and other native mussels require (i.e., cobble, gravel, and coarse sand)
are unstable. In other scattered reaches of Goose and Duck Creeks, the channel is choked with
large quantities of shifting sand and sediments that are too unstable to support native mussel
species (Fridell, personal observation, 2005-2012). Changes in the streams’ hydrology due to the
loss of forest cover and an increase in impervious surface area resulting from development
activities within the Goose Creek watershed are believed to be the major factors contributing to
this channel/bank instability. In addition, because more rainwater is running off into the stream
channel, these factors appear to be major contributors to a significant lowering of the base flows
in Goose and Duck Creeks due to a lack of infiltration and groundwater recharge.

In addition to the effects to the stability and quality of aquatic habitats-associated with the effects
of development and other land-disturbance activities in the watershed, water quality in the Goose
Creek system has been significantly impaired. Water-quality monitoring in Goose Creek
(conducted by the North Carolina Division of Water Quality [NCDWQ], our staff, and a private
consultant) has documented levels of several pollutants harmful to freshwater mussels (i.e.,
ammonia, heavy metals, sediment, and nutrients) that exceed the state’s water quality standards
and action levels, and the NCDWQ has placed this stream on the list (303d list) of the state’s
impaired waters NCDWQ 2000, 2006, 2012). Although point-source discharges resulting from
development are a major source of this impairment, stormwater runoff has been implicated as a
significant factor contributing to elevated levels of many of these pollutants (Bales et al. 1999,
Chen et al. 2001, NCDWQ 2003, Allan 2005, Mecklenburg County Water Quality Program
[MCWQP], and NCDWQ 2005). Goose Creek is listed as impaired for violations of the fecal
coliform standards from its source to the Rocky River. A Total Maximum Daily Load has been
prepared (MCWQP and NCDWQ 2005).

As a result of water/habitat degradation (aquatic habitat degradation) in the Goose Creek system,
this population of the Carolina heelsplitter is rapidly declining in range and numbers and is likely
to become extirpated in the near future without implementation of adequate measures to prevent
further aquatic habitat degradation and to restore the species’ habitat.

Post-Construction Ordinance is Not Adequate. Although Mint Hill’s PCO has been revised to
meet or exceed (according to the EA in the case of stormwater management control) the
measures required by the SSWQMP, we do not believe the SSWQMP (and hence the PCO) goes
far enough to be protective of the Carolina heelsplitter.

In the following documents: (1) the 2005 draft Technical Support Document for Consideration
of Federally-listed Threatened or Endangered Aquatic Species in Water Quality Management
Planning for the Goose Creek Watershed provided to the NCDWQ (prepared by an interagency
team from the NCWRC, the North Carolina Natural Heritage Program, and our staff); (2) our
April 11, 2007, letter to Ms. Colleen Sullins, then Deputy Director, NCDWQ, commenting on



the proposed rules for implementation of a SSWQMP for the Goose Creek Watershed; and

(3) our June 30, 2008, letter addressed to Mr. Jeff Manning, Planning Section, NCWDQ,
commenting on the proposed rules for implementation of the SSWQMP, we provided
recommendations for the measures we believe are necessary to protect the Carolina heelsplitter
from future development-related impacts to its habitat and to assist us in stabilizing and
recovering the species in the Goose Creek watershed. Please reference these documents for
additional information and references supporting and forming the basis of our recommendations
on the subject document. We continue to believe that the recommendations provided in these
three documents are appropriate, are necessary, and are supported by science.

Specifically, we believe the SSWQMP and the PCO are inadequate in the following areas:

1. The rules for the SSWQMP and the PCO apply only to new development activities that
disturb >1 acre. Given the degree of water/habitat degradation Goose and Duck Creeks
have already suffered and the corresponding decline in the Carolina heelsplitter
population and the population levels of other aquatic species in the Goose Creek system,
we believe the requirements of the PCO (and SSWQMP) should apply to any new
clearing/ground disturbance activity regardless of the size or type of disturbance.

9 The rules for the SSWQMP require controlling only the difference in the pre- and
post-development stormwater runoff for the 1-year, 24-hour storm and peak control for
1-year 24-hour storm. According to the EA, the PCO improves upon this requirement by
requiring control of the total volume of the 1-year 24-hour storm and peak control of the
10-yr 6-hour and the 25-year 6-hour storm. Because of the degree of channel and
stream-bank scouring and degradation that already occurs within the Goose Creek system
due to poorly controlled stormwater runoff from disturbed and developed areas, we
continue to recommend that any new clearing or ground disturbance activity, regardless
of its size, be required to implement: (1) stormwater-control and -treatment measures
(peak and volume controls) designed to replicate and maintain the pre-construction
hydrograph and (2) measures to promote infiltration (e.g., rain gardens, vegetated
wetland retention basins, etc.). Any stormwater measures should include a monitoring
and maintenance plan.

Both the SSWQMP and PCO require forested riparian buffers within 200 feet of water
bodies within the 100-year floodplain and forested riparian buffers within 100 feet of
water bodies that are not within the 100-year floodplain. The North Carolina Ecosystem
Enhancement Program (NCEEP) (2009) found a 31 .67-percent deficiency of riparian
areas within 100 feet of Goose Creek. We continue to recommend the requirement for
the maintenance or establishment and protection of undisturbed, forested buffers on each
side of streams that are naturally vegetated with trees, shrubs, and herbaceous vegetation
that extend a minimum of 200 feet from the top of the banks of all perennial streams and
a minimum of 100 feet from the top of the banks of all intermittent streams, or the full
extent of the 100-year floodplain, whichever is greater. Impervious surfaces, ditches,
pipes, roads, utility lines (sewer, water, gas, transmission, etc.), and other infrastructures,
breaks, or disturbances that require maintained, cleared rights-of-way and/or compromise
the functions and values of the forested buffers should not occur within these riparian
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areas. In order to assist in addressing existing problem areas in the watershed that are
contributing to aquatic habitat impairment and the decline of the Carolina heelsplitter, the
PCO should encourage the reestablishment of riparian buffers in areas where they are
currently lacking and require the cstablishment of riparian buffers when changes in land
use occur.

Both the SSWQMP and the PCO provide for numerous exempted and allowable uses
(certain types of airport facilities, roads, driveways, utility corridors, certain types of
mining activities, etc.) and the granting of variances for land-clearing and
land-disturbance activities and impervious and semi-impervious surfaces within the
riparian buffers and floodplain, many of which do not require any mitigation. The
construction of new impervious or partially pervious surface areas and breaks within the
riparian buffers and 100-year floodplain significantly affects, and in many cases negates,
the functions and values of the riparian buffers and floodplain in protecting and
maintaining aquatic habitat and the Carolina heelsplitter (e.g., flood attenuation,
groundwater recharge, pollutant removal, stream temperature maintenance, organic
nutrient input, etc.) and increases the frequency and severity of flood events.
Accordingly, we continue to recommend that no fill, no new impervious surfaces, or no
creation of semi-pervious surfaces be allowed within the floodplain or the riparian buffers
and that the riparian buffers remain undisturbed, except for those uses that would have
no effect, or an insignificant effect, on the function and values of the buffers and
floodplain. Any use or activity that has a measurable effect on the function of the buffers
and floodplain should be allowed only in extremely rare cases and should require
mitigative measures adequate to offset any adverse effects to the buffers and floodplain.
We would be happy to meet with CMUD and Mint Hill to discuss those uses that we
believe could be “exempted” or “potentially allowable” within the buffers.

Both the SSWQMP and the PCO state that “No activity that results in direct or indirect
discharge is allowed if it causes toxicity to the Carolina heelsplitter . . . and that “For
any direct or indirect discharge that may cause ammonia toxicity to the Carolina
heelsplitter freshwater mussel, action shall be taken to reduce ammonia (NH3-N) inputs
to achieve 0.5 milligrams per liter or less of total ammonia.” Section 9 of the ESA makes
it unlawful to “take” (defined to include harming, wounding, killing, harassing, etc.)
federally listed fish and wildlife species, such as the Carolina heelsplitter, unless
authorized by a permit or biological opinion issued by the USFWS. Accordingly, any
activity (including the issuance of permits, regulations, etc., that allow or contribute to
“take”) that “causes ammonia toxicity to the Carolina heelsplitter” is likely to be in
violation of the ESA. Based on the best information currently available to us concerning
the toxicity of ammonia to the Carolina heelsplitter, we believe the achievement of

0.5 milligrams per liter or less of total ammonia on a chronic basis is reasonably likely to
prevent death, harm, or injury to the Carolina heelsplitter. However, measures 1o achieve
this standard must be taken before harm to the Carolina heelsplitter occurs. Accordingly,
we recommend that the PCO outline measures that must be taken to ensure that “toxicity
to the Carolina heelsplitter” is likely to be prevented. In addition, this rule should
describe how (and by whom) ammonia levels in the system will be monitored and
enforced in order to ensure that this standard is being met.






Literature cited:

Allan, C. J. 2005. Water Quality and Stream Stability Monitoring for Goose Creek,
Mecklenburg and Union Counties, North Carolina, 2001-2003 (draft final). Department
of Geography and Earth Sciences, UNC Charlotte, Charlotte, NC.

Bales, J. D., J. C. Weaver, and J. B. Robinson. 1999. Relation of Land Use to Streamflow and
Water Quality at Selected Sites in the City of Charlotte and Mecklenburg County, North
Carolina, 1993-98. U.S. Geological Survey Water-Resources Investigations
Report 99-4180, Raleigh, NC.

Chen, Z., C. Perrin, S. Gale, and J. Fisher. 2001. A Preliminary Review of Five-year Water
Quality Trends in Goose Creek. North Carolina Division of Water Quality and North
Carolina State University. Raleigh, NC.

Keferl, E. P. 1991. A Status Survey for the Carolina heelsplitter (Lasmigona decorata), a
Freshwater Mussel Endemic to the Carolinas. Unpublished report to the U.S. Department
of the Interior, Fish and Wildlife Service. 51 pp.

Mecklenburg County Water Quality Program and North Carolina Division of Water Quality.
2005. Total Maximum Daily Loads for Fecal Coliform for Goose Creek, North Carolina
[Waterbody ID NC_13-17-18a and 13-17-18b] Final Report Submitted to EPA April
2005.

North Carolina Division of Water Quality. 2000. North Carolina’s 2000 § 303(d) List. Water
Quality Section, Raleigh, NC. :

------ - 2003. Yadkin-Pee Dee River Basinwide Water Quality Management Plan. Water Quality
Section, Raleigh, NC.

------ 2006. North Carolina’s 2006 § 303(d) List. Water Quality Section, Raleigh, NC.
------ 2012. North Carolina’s 2012 § 303(d) List. Water Quality Section, Raleigh, NC.

North Carolina Ecosystem Enhancement Program. 2009. Goose Creek & Crooked Creeks Local
Watershed Plan Phase I Summary Report. 273 pp.

North Carolina Wildlife Resources Commission. 2000. Atlantic Slope mussels and fish.
Pp. 1-25in Annual Performance Report, Vol. IX, July 1999-June 2000, Nongame and
Endangered Wildlife Program. 49 pp.



