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CONVERSION FACTORS, TEMPERATURE, AND VERTICAL DATUM

Multiply By To obtain
Length
foot (ft) 0.3048 meter
mile (mi) 1.609 kilometer
Area
acre 4,047 square meter
square mile (mi?) 2.590 square kilometer
Mass
ton, short (2,000 1b) 0.9072 megagram
Specific conductance
micromho per centimeter 1.000 microsiemen per
at 25 degrees Celsius centimeter at 25
(umho/cm at 25 °C) degrees Celsius

Temperature: In this report, temperature is given in degrees Celsius (°C), which can be
converted to degrees Fahrenheit (°F) by the following equation:

°F=1.8(C)+32

Sea level: In this report, “sea level” refers to the National Geodetic Vertical Datum of
1929--a geodetic datum derived from a general adjustment of the first-order level nets of
the United States and Canada, formerly called Sea Level Datum of 1929.

Use of brand/trade/company names in this report is for identification purposes only and does
not constitute endorsement by the U.S. Geological Survey.



SURFACE- AND GROUND-WATER QUALITY DATA AT SELECTED
LANDFILL SITES IN MECKLENBURG COUNTY,
NORTH CAROLINA, 1979-92

By Douglas G. Smith

ABSTRACT

The U.S. Geological Survey initiated an urban water-quality study in 1979 in
cooperation with the City of Charlotte and Mecklenburg County, North Carolina. As part of
this study, a water-quality monitoring network was established at selected landfill sites in
Mecklenburg County. Water-quality samples were collected at 27 surface-water sites and 97
ground-water sites at 5 landfills from 1979-92. Samples were analyzed for selected physical
and biological characteristics, major inorganic ions, nutrients, trace elements, organic
compounds, and suspended sediment. Analyses for constituents of concern are presented in
tables and as graphical time series plots. Results from all analyses are compiled in tabular
form in appendixes.

INTRODUCTION

Mecklenburg County is one of the most highly industrialized and rapidly growing
areas in North Carolina. Charlotte is the largest city in North Carolina and covers a large
part of Mecklenburg County (fig. 1). Increasing population and development of
Mecklenburg County have brought greater potential for contamination of the local water
resources by wastes from point sources such as municipal and industrial effluents and
nonpoint sources such as landfills and overland runoff from developed areas. Officials of
the area have expressed concern over the potential contamination of local water resources.
Consequently, the U.S. Geological Survey (USGS) entered into a cooperative program with
the City of Charlotte and Mecklenburg County in 1979 to evaluate the effects of urban
development on the water resources of the area. The first phase of study involving surface-
water quality in Mecklenburg County resulted in a report by Eddins and Crawford (1984)
that indicated runoff from nonpoint sources often appears to be more significant than point
source effluents. Results of this study indicated that seepage from landfills affected the
water quality of streams draining landfill areas, especially during periods of low flow when
streamflow is composed primarily of ground-water discharge. As a consequence of the
findings of Eddins and Crawford (1984), the second phase of the cooperative program
included a study to (1) determine the movement and water-quality characteristics of ground
water and (2) determine the effects of landfill leachate on the chemical-quality
characteristics of surface waters issuing from landfills and in streams adjacent to them. As
part of the second phase of study, a report by Eddins and Cardinell (1987) listed the water-
quality data at four landfill sites in Mecklenburg County.
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Figure 1.--Landfill study sites in Mecklenburg County.



PURPOSE AND SCOPE

This report presents the water-quality data from analyses of water samples collected
from surface- and ground-water sites at five landfill sites in Mecklenburg County from
1979-92. The landfills included in this study are the Harrisburg Road, Holbrooks Road,
McAlpine Creek at Greenway Park, Statesville Road, and York Road landfills (fig. 1). Water-
quality data for 1986-92 are presented in graphical and tabular form in the text. Tables of
water-quality data are presented by landfill in the appendixes and include data from
1979-92. This report updates and supersedes all previous data reports for these landfills.

From 1986-92, the water-quality monitoring network at these landfills consisted of 24
surface-water sites and 72 monitoring wells (tables 1 and 2). Ten of the 72 monitoring wells
sampled were domestic-supply wells. As part of the network, 35 monitoring wells and 7
surface-water sampling sites were established between 1987 and 1989. Four of the 7 new
surface-water sites and 3 of the 35 new monitoring wells were established in 1987 to initiate
water-quality study at the McAlpine Creek at Greenway Park landfill. Most of the remaining
newly established monitoring wells were installed in suites or clusters in order to define
differences in ground-water quality with depth. These wells were installed, using consistent
construction techniques and materials, in clusters of two to four wells placed a few feet
apart, with screened intervals set at different depths. Protective casing and locks were
installed on these monitoring wells to prevent the possibility of contamination or vandalism.

Water samples were analyzed for selected physical and biological characteristics, major
inorganic ions, nutrients, trace elements, organic compounds, and suspended sediment
(table 3). Field measurements included specific conductance, alkalinity, temperature, and
pH. At surface-water sites, field measurements of dissolved oxygen were also made.



Table 1.--Description of surface-water quality monitoring sites, 1979-92

[Location of sites shown on figures 2, 16, 20, 23, and 30. USGS, U.S. Geological Survey;
record types: C, continuous discharge; P, periodic sample collection; R, periodic stage)

Mecklenburg USGS Date Drainage Record
County station established area type
site number number! (square miles)
Harrisburg Road landfill
HBSW 7A 0212429910 Sept. 1982 0.12 P
HBSW 7B 0212429908 July 1988 0 |
HBSW 1506 0212429935 Aug. 1983 06 P
HBSW 2006 0212429960 Dec. 1984 1.0 cp
HBSW 2007 0212429920 Nov. 1982 44 P
HBSW 2008 0212429940 Nov. 1982 5 P
HBSW 2009 0212429930 Oct. 1984 39 Cp
HBSW 2010 0212429915 Sept. 1984 34 P
HBSW 2011 0212429912 Apr. 1989 .18 P
Holbrooks Road landfill
HRSW 1 0212404995 Feb. 1983 1.85 P
HRSW 2 0212404990 Feb. 1983 1.52 P
McAlpine Creek at Greenway Park landfill
MGSW 1 0214652600 June 1987 17.5 P
MGSW 2 0214652625 June 1987 17.6 P
MGSW 4 0214658200 June 1987 144 P
MGSW 5 0214658250 Junc 1987 32.1 P
Statesville Road landfill
SRSW 2 0214620810 Oct. 1979 18 P
SRSW 3 0214620750 Oct. 1979 341 P
SRSW 11 02146211 Apr. 1980 5.97 Cp
SRSW 12 0214623975 Apr. 1980 11.8 P
SRSW 13 0214620760 Mar. 1988 440 Cp
SRSW 14 0214628700 Apr. 1980 249 P
York Road landfill
YRSW 8 0214632330 Oct. 1979 37 |
YRSW9 0214632340 Oct. 1979 1.02 P
YRSW 9A 0214632335 Oct. 1981 87 P
YRSW 21 02146300 2Aug. 1969 307 cP
YRSW 21A 0214632322 Oct. 1981 38.0 PR
YRSW 41 0214632815 Apr. 1980 412 PR

1U.S. Geological Survey downstream order identification number.
2Collection of water-quality data at YRSW 21 did not begin until 1979,
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Table 3.--Water-quality analyses performed on surface- and ground-water samples

[*, priority pollutants (U.S. Environmental Protection Agency, 1976, 1984, 1986)]

Properties and physical and biological characteristics

Acidity Fecal streptococci
Alkalinity Hardness
Biochemical oxygen demand pH

Chemical oxygen demand Specific conductance
Color Suspended sediment
Dissolved oxygen Temperature

Total coliform Total solids

Fecal coliform

Major inorganic ions
Calcium Potassium
Chloride Silica
Fluoride Sodium
Magnesium Sulfate

Nutrients

Ammonia Nilrite plus nitrate
Dissolved organic phosphorus Orthophosphate
Nitrate Total organic carbon
Nitrite Total phosphorus

Trace elements

Aluminum Iron
*Arsenic *Lead

Barium Manganese
*Cadmium *Mercury
*Chromium *Selenium

Cobalt *Silver
*Copper *Zinc

Radiochemical
Gross alpha
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Table 3.--Water-quality analyses performed on surface- and ground-water samples--Continued

[*, priority pollutants (U.S. Environmental Protection Agency, 1976, 1984, 1986)]

Synthetic organic compounds

* Acenaphthene
*Acenaphthylene
Acrolein
*Anthracene
*Benzidine
*Benzo(a)anthracene
*Benzo(a)pyrene
*Benzo(b)fluoranthene
*Benzo(g,h,i) perylene
*Benzo(k)fluoranthene
beta-BHC (benzene hexachloride)
delta-BHC (benzene hexachloride)
*4-Bromophenylphenylether
n-Butylbenzene
sec-Butylbenzene
tert-Butylbenzene
n-Butylbenzylphthalate
tert-Butyl methy] ether
*Di-n-butylphthalate
bis (2-Chloroethoxy) methane
bis (2-Chloroethyl) ether
*2-Chloroethylvinylether
*bis (2-Chloroisopropyl) ether
para-Chloro-meta cresol
*2-Chloronaphthalene
*2-Chiorophenol
*4-Chlorophenylphenylether
ortho-Chlorotoluene
para-Chlorotoluenc
*Chrysene
*1,2,5,6, Dibenzanthracene
*1,2-Dichlorobenzene
*1,3-Dichlorobenzene
*1,4-Dichlorobenzene
*3_3-Dichlorobenzidine
*2 4-Dichlorophenol
*Diethylphthalate
*2-4-Dimethylphenol
*Dimethylphthalate
4,6 Dinitro-ortho-cresol

*2.4-Dinitrophenol
*2.4-Dinitrotoluene
*2,6-Dinitrotoluene
1,2-Diphenyl-hydrazine
bis 2-Ethylhexylphthalate
*Fluorene
*Fluoroanthene
Gross PCB’s (polychlorinated biphenyls)
Gross PCN’s (polychlorinated naphthalenes)
*Hexachlorobenzene
*Hexachlorobutadiene
*Hexachlorocyclopentadiene
*Hexachloroethane
2-Hexanone
*Indeno(1,2,3-c,d)pyrene
*Isophorone
Isopropylbenzene
para-Isopropyltolucne
Mesitylene
Methylethylketone
*Naphthalene
*Nitrobenzene
*2-Nitrophenol
*4-Nitrophenol
n-Nitrosodimethlyamine
n-Nitrosodi-n-propylamine
n-Nitrosodiphenylamine
*Di-n-octylphthalate
*Pentachlorophenol
*Phenanthrene
*Phenol
n-propylbenzene
Pseudocumene
*Pyrene
*2,3,7,8-Tetrachlorodibenzo-p-dioxin
Total organic halogens
*1,2,3-Trichlorobenzene
*1,2,4-Trichlorobenzene
*2 4,6-Trichlorophenol
Viny! acetate
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Table 3.--Water-quality analyses performed on surface- and ground-water samples--Continued

[*, priority pollutants (U.S. Environmental Protection Agency. 1976, 1984, 1986

Pesticides
*Aldrin *Heptachlor epoxide
Alachlor *Lindane
alpha BHC (benzene hexachloride) Methoxychlor
Ametryne Metolachlor
Atrazine Metribuzin
*Chlordane Mirex
Cyanazine Perthane
24-D Prometone
*DDD Prometryne
*DDE Propazine
*DDT Silvex
2,4-DP Simazine
*Dieldrin Simetryne
*Endosulfan 24,5-T
*Endrin *Toxaphene
*Heptachlor Trifluralin
Volatile organic compounds
Acetone *1,3-Dichloropropane
Acrylonitrile 2,2-Dichloropropane
*Benzene *1,1-Dichloropropene
Bromobenzene cis-1,3 Dichloropropene
*Bromoform (tribromomethane) trans-1,3 Dichloropropene
Bromomethane *Dichlorodifluoromethane
Carbon disulfide *1,2-trans-Dichloroethylene
*Carbon tetrachloride *Ethylbenzene
*Chlorobenzene Freon 113
*Chlorodibromomethane *Methyl bromide
*Chloroethane Methy! chloride
*2-Chloroethylvinylether *Methylene chloride
*Chloroform Styrene
Chloromethane *Tetrachloroethylene
Dibromochloromethane *Toluene
Dibromochloropropane *1,1;1,2-Tetrachloroethane
1,2-Dibromoethane *1,1,2 2-Tetrachlorocthane
1,2-Dibromoethylene *1,1,1-Trichloroethane
Dibromomethane 1,1,2-Trichloroethane
*Dichlorobromomethane *Trichloroethylene
*1,1-Dichloroethane *Trichlorofluoromethane
*1,2-Dichloroethane 1,2,3-Trichloropropane

cis-1,2 Dichloroethene
*1.1-Dichlorocthylcne
* 1,2-Dichloropropane

*Vinyl chloride (chloroethane)
Xylene
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r -Water D llecti

Surface-water quality samples were collected in the vicinity of each landfill site.
Samples were taken from midstream or at multiple points in the stream cross sections. These
samples were collected by hand or with an epoxy-painted DH-48 hand-held sampler using
depth-integrated techniques described in Guy and Norman (1970). Measurements of
dissolved oxygen, pH, temperature, specific conductance, and alkalinity were performed at
the sampling sites. Water samples for analysis of dissolved constituents were filtered in the
field using 0.45-micron membrane filters. Samples for analyses of organic constituents
(organics) and bacteriological characteristics were collected directly into specially cleaned
glass containers. Samples for analysis of metals and trace elements were collected in acid-
rinsed polyethylene bottles and acidified with nitric acid. Samples for analysis of other
inorganic constituents were collected in polyethylene bottles. All samples were placed on
ice in the field. Samples analyzed by the Mecklenburg County Department of
Environmental Health Laboratory were delivered to the laboratory on the day of collection.
Samples analyzed by other laboratories were packed on ice and shipped by overnight carrier
to the appropriate laboratory.

Organic analyses were performed by the USGS Central Laboratory at Atlanta, Ga.,
from 1979-85 and by the USGS National Water Quality Laboratory (NWQL) at Denver, Colo.,
from 1986-92. Total organic halogens (TOX) analyses were performed by the National
Environmental Testing (NET) Lab (formerly Burmah Lab) at Gulfport, Miss. The NET Lab
also performed total organic carbon (TOC) analyses for duplicate samples taken at many
sites. Inorganic constituents were analyzed by the Mecklenburg County Department of
Environmental Health Laboratory from 1979-90 and from October 1991 through 1992. The
USGS Central Laboratory analyzed some samples for inorganic constituents from 1979-82.
The USGS NWQL analyzed inorganic constituents from October 1990 to September 1991. All
bacteriological analyses were performed by the Mecklenburg County Department of
Environmental Health Laboratory. Prior to 1992, the KF agar method was used for analysis
of fecal streptococcus bacteria. Beginning in January 1992, the m Enterococcus method was
used.

For all or part of the period 1986-90, continuous records of specific conductance and
water temperature were collected at four gaging station sites: Harrisburg Road landfill sites
HBSW 2006 and HBSW 2009 and Statesville Road landfill sites SRSW 11 and SRSW 3. These
sites, in addition to gaging station site YRSW 21 on Irwin Creek upstream from York Road
landfill, also provided continuous stage and discharge data. These records are published in
the annual USGS hydrologic data reports (U.S. Geological Survey, 1979-92).
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Ground-Water Data Collection

Ground-water monitoring wells were completely evacuated or purged of at least three
casing volumes of water 1 to 3 days prior to sampling to ensure that the sampled water was
representative of the ground water. Water-level measurements were frequently made prior
to collecting samples. To limit the possibility of contamination at each site, gloves were
worn during sampling activities at monitoring wells. At domestic supply wells, samples
were collected from a water faucet. Prior to sampling, faucets were heat sterilized with a
propane torch; the faucets were then opened for several minutes in order to purge all
plumbing. Measurements of unstable characteristics of ground water, such as pH,

temperature, specific conductance, and alkalinity, were made in the field at the monitoring
sites.

Samples for organics, nutrients, major inorganic ions, trace elements, and
bacteriological analyses were collected from the monitoring wells with bailers made of
stainless steel or Teflon or by submersible pump. Samples for analysis of dissolved
constituents were filtered in the field using 0.45-micron membrane filters. Samples for
analysis of organic constituents and bacteriological characteristics were transferred into
specially cleaned glass containers. Samples for analysis of volatile organic compounds were
transferred into specially designed 40-milliliter glass bottles. Samples for analysis of metals
and trace elements were transferred to acid-rinsed polyethylene bottles and preserved with
nitric acid. Samples for other inorganic constituents were transferred into polyethylene
bottles. Shipping and preservation methods were identical to those described for surface-
water samples. All samples were placed on ice in the field. Samples analyzed by the
Mecklenburg County Department of Environmental Health Laboratory were delivered to the
laboratory on the day of collection. Samples analyzed by other laboratories were packed on
ice and shipped by overnight carrier to the appropriate laboratory.

Organic analyses were performed by the USGS Central Laboratory at Atlanta, Ga.,
from 1979-85 and by the USGS NWQL at Denver, Colo., from 1986-92. TOX and duplicate
TOC sample analyses were performed at NET Lab. Inorganic constituents were analyzed by
the Mecklenburg County Department of Environmental Health Laboratory from 1979-90 and
from October 1991 through 1992. The USGS Central Laboratory analyzed some samples for
inorganic constituents from 1979-82. The USGS NWQL analyzed inorganic constituents
from October 1990 to September 1991. All bacteriological analyses were performed by the
Mecklenburg County Department of Environmental Health Laboratory. Prior to 1992, the KF
agar method was used for analysis of fecal streptococcus bacteria. Beginning in January
1992, the m Enterococcus method was used.
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SURFACE- AND GROUND-WATER QUALITY

The water-quality data that follow are presented as tables, graphs, and computer
generated tables from the USGS data base, organized by landfill site. Each landfill is briefly
described as to its location, characteristics, and history. A map of each landfill also shows all
data-collections sites and the approximate boundaries of waste-disposal cells.

Tabular and graphical representations of selected water-quality data for 1986-92 follow
each landfill description. For each landfill, a table of 22 constituents of concern and
corresponding action levels was prepared from a list provided by officials from Mecklenburg
County and the City of Charlotte. Values that equaled or exceeded the action levels for these
22 constituents are summarized by site and date in these tables.

Graphical presentations of selected constituents are shown for data collected from
1986-92 for each landfill. In a study by Cardinell and others (1989), data from selected
water-quality indicators were used “to evaluate the potential effects of leachate on surface-
and ground-water quality.” In that study, specific conductance, chloride, manganese, and
total organic carbon were used as indicators of the effects of landfill leachate on water
quality. For consistency, these indicator constituents, with the addition of pH and iron, were
used for graphical display in this report.

The graph for each constituent is accompanied with a map showing the location of the
site or sites represented by the graph. For ground-water data, an additional sketch shows
the depth of the well screen or screens relative to land surface at the landfill.

The site numbering system used on all maps, tables, and graphs in this report follows
the preexisting numbering system used by Mecklenburg County. This system has been
retained to maintain consistency with previous reports.

Computer generated data tables are compiled for each landfill. These tables represent

all the analytical values for each water sample collected during the 1979-92 period, and are
presented at the end of the report in appendixes 1-5.
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HARRISBURG ROAD LANDFILL

The Harrisburg Road landfill is in eastern Mecklenburg County (fig. 1) and lies just
north of the eastern boundary of the Charlotte City limits. The Harrisburg Road landfill,
which covers approximately 305 acres (fig. 2), opened in 1973 and is the most recently
developed of the five landfills studied.

Description

The general direction of surface-water drainage at the Harrisburg Road landfill is to
the north. The easternmost stream (fig. 2), which drains Lake Hoffman and Smith Lake, and
the stream on the western edge of the landfill have perennial flow throughout most of their
length within the landfill. The short stream on which site HBSW 2010 is located is
intermittent. Topographic relief is 100 feet, ranging from an altitude of 680 feet above sea
level where streams draining the site flow across the northern landfill boundary to an
altitude of 780 feet along the southwestern edge and northeastern corner of the landfill. The
waste disposal cells are not lined except for the latest cell, which was excavated in 1989. This
cell, near the western landfill border, has a synthetic liner and is designated exclusively for
disposal of incinerator ash from Mecklenburg County’s waste incinerator. Excavation and
fill techniques were used for disposal of mixed solid wastes (residential, commercial, and
industrial). Disposal cells were placed above the water table. Soil cover was applied to each
day’s waste layer.

Landfilling at Harrisburg Road started in 1973 on its southern border, southeast of
Lake Hoffman, and has progressed generally in a northern direction. On April 1, 1992, the
Harrisburg Road landfill was closed to municipal waste disposal. Currently (1993),
construction and demolition debris continue to be accepted at the landfill, along with
incinerator ash from the Mecklenburg County waste incinerator. As a result of the continued
development of the Iandfill, several of the monitoring wells initially used for water-quality
sampling were destroyed as new landfill cells were created. Where landfill activities are
completed, a final soil cover has been added in order to maximize runoff and minimize
infiltration of precipitation. On one 100-acre completed area of the landfill, a 9-hole golf
course has been open since 1989.
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Water Quality

A table of 22 constituents of concern and corresponding action levels was prepared
from a list provided by officials from Mecklenburg County and the City of Charlotte. Values
of constituent concentrations equal to or greater than the action levels for these 22
constituents are presented in table 4 (located before figs. 3A-15F at the end of this section) for
sampling sites at Harrisburg Road landfill. Values are listed for each site by date of sample.
In some cases, more than one value is available for a date; these additional data are in
appendix 1 at the end of the report.

Graphical presentations of the measured values or concentrations of six indicator
constituents from sampling sites at Harrisburg Road landfill are presented (figs. 3A-15F,
located at the end of this section) for single or grouped sites in the following order: specific
conductance, pH, TOC, chloride, iron, and manganese. Figure numbers with an “A” suffix
are the specific conductance plots, those with “B” suffix are the pH plots, and so forth.

For graphical display purposes, surface-water sites are grouped according to location
at the landfill, upstream compared with downstream, to show possible effects of leachate on
the water quality of streams. Ground-water sites that form a cluster are grouped to show
differences in water quality with depth. Other ground-water sites are grouped by similarity
in location or well type. Where data are available, well-construction sketches are added to
show relative depths and screened intervals of each well.

Where data for a particular constituent from the same sample date were available for
all sites within a closely related site group, such as surface-water sites from the same stream
and clustered well sites, vertical lines were drawn connecting data values for that date.
Where data from the same sample date were not available for all sites within a site group, no
vertical lines were drawn. Additionally, no vertical lines connecting data values were drawn
on graphs for ground-water sites that were grouped on the basis of similarity in location
and(or) well type. Data points representing values that are less than detection limits are
shown as being equal to the detection limit on the graphs.

Some sites from Harrisburg Road landfill are not shown on the graphs because of the

limited amount of data available. However, tables of complete water-quality data from all
sites at this landfill are presented for 1979-92 in appendix 1 at the end of this report.
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