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1. EXECUTIVE SUMMARY

Five monitoring wells and four stream locations at the White Street Landfill were
sampled between April 16 and April 18, 2012. Five wells (I-1, I-2, I-3, I-4 and MW-13)
comprise the groundwater monitoring system for the closed Phase I portion of the White
Street Landfill. Monitoring well MW-13 serves as a background well for both the Phase
I and the Phase II areas. The sampling was conducted according to North Carolina Solid
Waste Management Guidelines and samples were analyzed by a North Carolina certified
laboratory.

Analytical results from the five Phase I monitoring wells indicate that the following
NCAC 2L groundwater quality standards were exceeded.

 Benzene was detected at 2.8 g/L at well I-1 which exceeds the NCAC 2L
groundwater standard of 1 g/L.

 Vinyl Chloride was detected at a “J” flagged concentrations of 0.45 g/L and 0.48
g/L at wells I-1 and I-2 respectively. These values exceeds the NCAC 2L
groundwater standard of 0.03 g/L.

 The chromium concentrations reported at wells I-2, I-3 and I-4, exceed the
corresponding NCAC 2L standard of 10 g/L.

 The lead concentration report at well I-4 exceeds the corresponding NCAC 2L
standard of 15 10 g/L.

 Vanadium was detected in groundwater at background well MW-13, at a reported
concentration exceeding the corresponding North Carolina Interim Maximum
Allowable Concentrations (IMAC) 0.3 µg/L. This detection should reflect natural
background water quality; as such, it would not represent an exceedance of the
standard.

With regards to surface water sampling, both volatile organic constituents and inorganic
constituents were detected at one or more sampled locations. The samples with detections
exceeding corresponding NCAC 2B surface water standards are upstream of the facility;
therefore, the landfill is not thought to be source of these constituents.

It is believed that the cause of the benzene and the Vinyl Chloride 2L exceedances within
the hydrogeologic regime at Phase I of the White Street Landfill is from percolation of
landfill constituents from the waste management units into the uppermost groundwater
aquifer. Conversely, it is believed that the chromium concentrations may be due to
naturally occurring levels in the soil.

The monitoring wells reported to contain 2L exceedances are located between the limits
of waste and the compliance boundary, some less than 100 feet from the limit of waste.
The City of Greensboro believes that Phase I of the White Street Landfill was closed
prior to January 1, 1983, and as such, assessment and cleanup of this landfill unit should
fall under jurisdiction of the NCDENR Inactive Hazardous Sites program Pre-Regulatory
Landfill Unit, for “old landfills.”
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2. INTRODUCTION

White Street Landfill is a Solid Waste Management Facility (SWMF) located at the north
end of White Street in northeastern Greensboro. S&ME, Inc. (S&ME) was contracted by
the City of Greensboro to complete this Phase I water quality monitoring event. Phase I
of the landfill is reportedly covered by Solid Waste Permit #41-03, which also covers
Phase II of the facility. Figure 1 is a map showing the monitor well locations. One
upgradient and four down-gradient monitoring wells located along the perimeter of the
closed Phase I disposal area were sampled. Four surface water samples were collected
from North Buffalo Creek and one of its tributaries in the vicinity of the White Street
facility. Phase I shares the surface water sampling locations with adjacent Phase II and
Phase III.

The samples collected from Phase I wells I-1, I-2, I-3, and I-4, were analyzed for
Appendix I volatile organic constituents and the eight RCRA metals. Since background
well MW-13 is shared with Phase II, the collected sample was analyzed for Appendix I
constituents. This report discusses the field procedures, summarizes the field
measurements and analytical results for the April 2012 water quality monitoring event.

3. SCOPE OF WORK

To complete the scope of work, S&ME completed the following tasks:

 Sampled five monitoring wells and five surface water locations at the White Street
landfill SWMF.

 Obtained field values for pH, temperature, dissolved oxygen (DO), turbidity,
oxidation-reduction potential (ORP), and conductivity at each sample location.

 Depth to water measurements were collected during well purging to monitor
drawdown.

 Samples I-1, I-2, I-3, and I-4, were analyzed for Appendix I organic constituents
and 8-RCRA metals by a North Carolina certified laboratory, using State approved
methods.

 Sample MW-13 was analyzed for Appendix I constituents by a North Carolina
certified laboratory, using State approved methods.

 Samples SW-2, SW-3, SW-4 and SW-5 were analyzed for Appendix I constituents
by a North Carolina certified laboratory, using State approved methods.

 Calculated groundwater flow directions for the Phase I area.

 Prepared and submitted this Groundwater Monitoring Report to the City of
Greensboro and the State.
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4. METHODS EMPLOYED

4.1 Monitoring Well Sampling

Phase I groundwater monitoring well sampling took place on April 16, 2012, except for
well MW-13 which was sampled on April 18, 2012. The monitoring well locations are
shown on Figure 1. A representative from S&ME opened each well and measured the
static water level from the top edge of the PVC casing in wells. The total well depth
sounding data reported for the sampling events completed during September 1997 and
May 1998 were used to determine the volume of water in wells I-1, I-2, I-3, I-4 and MW-
13, where dedicated MicroPurgeTM pumps had been previously installed. These data are
summarized in Table 1.

In accordance with the facility's approved Water Quality Monitoring Plan, each well was
purged using the dedicated MicroPurge pumps using compressed air. At each well, the
purge rate and the drawdown of the water table were monitored as an indicator of how
much stress the purging placed on the aquifer. The purge rates were calculated by
recording the time required to fill a graduated cylinder. The purging flow rate varied but
was approximately 100 milliliters/minute (ml/min.). During purging, the depth to water
was periodically monitored and recorded on the groundwater sampling field data sheets.
The field data sheets are included in Appendix I.

It is our opinion that the observed drawdowns were generally minor during purging;
therefore, the stresses placed on the aquifer should have been minor. The observed
drawdown data also suggests that the purging rates should have been low enough such
that recharge water should not have been overly agitated, reducing the potential for
colloids to be drawn into the well bore.

The purge water from each of these wells was monitored for pH, temperature, DO,
turbidity, ORP and conductivity. A sample was collected when the changes in those
readings fluctuated no more than 10 percent. Despite the use of low flow methods,
turbidity values remain higher than ideal or increased during purging; therefore, some
samples were collected without meeting the turbidity goal. The field data collected during
sampling was recorded on the groundwater sampling field data sheets.

Groundwater samples were collected from dedicated Teflon tubing at each of the pumped
wells. Immediately upon collection, each sample was placed in laboratory supplied
containers, packed on ice, and placed under chain-of custody. The sampling technician
wore nitrile gloves that were changed between wells to reduce the possibility of cross
contamination. After collection, the groundwater samples were packed on ice and placed
under chain-of custody.

Phase I monitoring well samples I-1, I-2, I-3 and I-4 were analyzed for Appendix I
volatile organic constituents and the eight RCRA metals. Analyses were conducted by
Environmental Conservation Laboratories, a North Carolina certified laboratory.
Laboratory analytical data is attached in Appendix II. The NCDENR Environmental
Monitoring Reporting Form is attached as Appendix III.
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4.2 Stream Sampling

Surface water sampling took place on April 17, 2012. Surface water SW-2 was collected
from a southern tributary of North Buffalo Creek just before it joins the main creek west
of the landfill entrance. SW-3 was collected from North Buffalo Creek downstream of
the North Buffalo Wastewater Treatment Plant outfall and upstream of the landfill. SW-4
was collected from North Buffalo Creek downstream of the landfill at a USGS gauging
station located on North Buffalo Creek about three-quarters of a mile north of the landfill.
SW-5 was collected from North Buffalo Creek immediately downstream of the Phase I
and II landfill disposal areas. The locations are shown in Figure 2.

The surface water samples were collected by immersing laboratory supplied containers in
the water to be sampled. After collection, the surface water samples were packed on ice
and placed under chain-of-custody. All stream samples were analyzed for Appendix I
inorganic and volatile organic constituents by Environmental Conservation Laboratories;
a North Carolina certified laboratory.

5. RESULTS

5.1 Groundwater Analytical Results

The results of the laboratory analyses for the groundwater monitoring wells sampled in
the closed Phase I area are summarized in Table 2 and Table 3, and the complete
laboratory report is included in Appendix II. The following summarizes the
groundwater sample analyses.

 Benzene was detected at 2.8 g/L at well I-1 which exceeds the 15A NCAC 2L
groundwater standard (2L Standard) of 1 g/L.

 Vinyl Chloride was detected at a “J” flagged concentrations of 0.45 g/L and 0.48
g/L at wells I-1 and I-2 respectively. These values exceed the 2L Standard of 0.03
g/L.

 Volatile organic compounds acetone, 1,1-dichloroethane, cis 1,2-dichloroethene,
chlorobenzene, 1,2-dichlorobenzene, 1,4-dichlorobenzene, and methylene chloride
were detected at quantified or estimated at “J” flagged concentrations in one or
more of the wells. The reported concentrations of these compounds were below
their corresponding 2L Standard.

 The chromium concentrations reported at wells I-2, I-3 and I-4, exceed the
corresponding 2L Standard of 10 g/L.

 The lead concentration report at well I-4 exceeds the corresponding NCAC 2L
standard of 15 10 g/L.

 Inorganic constituents arsenic, barium, lead, silver, and zinc were detected at
quantified or estimated at “J” flagged concentrations in one or more monitoring
wells during this event; however, the reported concentrations were less than the
corresponding 2L Standards.
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 Currently, there is no established 2L Standard for vanadium. However, North
Carolina has recently published an Interim Maximum Allowable Concentrations
(IMAC) for vanadium, which is set at 0.3 µg/L. The IMAC values are intended to
help NCDENR in assessing conditions and setting health protective groundwater
levels at regulated sites. As such the IMAC are only interim and not final
groundwater quality standards. During this event, vanadium was only detected in
the groundwater sample collected from monitoring well MW-13 at a reported
estimated concentration of 3.88 µg/L. This concentration is above the IMAC for
vanadium. Monitoring well MW-13 is a background monitoring well for Phase I of
the Facility, and therefore, vanadium in MW-13 is thought to represent background
water quality.

5.2 Groundwater Flow Direction

The static water levels in the five Phase I monitoring wells were measured on April 16
and 18, 2012. The depth to the water table ranged from 1.86 to 19.90 feet below the top
of well casing on this date. Groundwater and well casing elevation data are presented in
Table 1. A groundwater contour map constructed using the data collected during this
monitoring event is presented as Figure 1. The groundwater elevation data collected
during this monitoring event indicates that the groundwater beneath Phase I generally
flows toward the north toward Buffalo Creek.

5.3 Surface Water

The results of the laboratory analyses for the Appendix I constituents in the surface water
samples are summarized in Table 4 and Table 5. The complete laboratory reports are
included in Appendix II. The following summarizes the surface water sample analyses.

 Bromodichloromethane was detected at a “J” flagged concentration of 0.67 g/L in
Surface Water sample SW-3 which exceeds the NCAC 2B surface water standard
of 0.55 g/L.

 Volatile organic compound Chloroform was reported at estimated “J” flagged
values at one or more sampled locations; the concentrations reported were below
the corresponding NCAC 2B standard.

 Volatile organic compound Trichloroethene was reported at estimated “J” flagged
values at one sampled location; the concentration reported was below the
corresponding NCAC 2B standard.

 Inorganic constituent’s arsenic, antimony, barium, chromium, copper, lead, nickel
and zinc were reported at quantified or estimated “J” flagged values at one or more
sampled locations; however, the reported concentrations are below the
corresponding NCAC 2B standards.

 Inorganic constituent vanadium was reported at estimated “J” flagged
concentrations at four of the sample locations. Currently, there is no corresponding
NCAC 2B surface water quality standard for this constituent.
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5.4 Quality Assurance

The monitoring wells in Phase I were sampled using dedicated micro-purge pumps.
Therefore, no equipment rinse samples were collected for analysis for data quality
control. Trip blank samples accompanied the sample bottles from the time they left the
laboratory until they returned. The trip blank samples were analyzed for Appendix I
volatile organic constituents. No volatile organic constituents were present in the trip
blank samples at detectable levels. Laboratory QC samples were analyzed for all
constituents included in this sampling event. The results of the trip blank and laboratory
QC sample analyses are included in Appendix II.
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TABLES



Well No. Elevation Depth of

TOC Well DTGW Elevation DTGW Elevation
(feet) (feet) (feet) (feet) (feet) (feet)

I-1 776.11 23.36 10.50 765.61 9.08 767.03

I-2 768.58 23.13 5.41 763.17 4.70 763.88

I-3 764.65 24.22 14.14 750.51 12.89 751.76

I-4 759.83 14.57 3.39 756.44 1.86 757.97
MW-13 741.30 33.78 21.98 719.32 19.90 721.40

TOC = Top of Casing. Elevations determined by survey: HDR Engineering, Inc.

Depth of well data as reported by BPA Environmental & Engineering, Inc.

DTGW = Depth to Groundwater

Elevation = calculated groundwater elevation

Static Water Levels

October 2011 April 2012

S&ME PROJECT NO. 1584-98-081

TABLE 1
GROUNDWATER ELEVATION DATA SUMMARY

PHASE I - WHITE STREET LANDFILL
GREENSBORO, NORTH CAROLINA

S:\1584\PROJECTS MASTER\Projects 1998\081 City of Greensboro\Phase I\Phase1 April 2012\PhsI.April 2012.tables.xls



Compound NC SWSL NCAC 2L

I-1 I-2 I-3 I-4 MW-13 stds.
(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

Acetone 3.8 J ND ND ND ND 100 6000

Benzene 2.8 ND ND ND ND 1 1

1,1-Dichloroethane 1.0 J ND 1.5 J ND ND 5 6

cis 1,2-dichloroethene 0.86 J 0.55 J 0.63 J ND ND 5 70

Chlorobenzene 7.3 4.7 7.4 4.2 ND 3 50

1,4-Dichlorobenzene 3.6 1.0 2.3 2.5 ND 1 6

1,2-Dichlorobenzene ND 0.78 J 0.45 J ND ND 5 20

Methylene chloride 0.37 J ND ND ND ND 1 5
Vinyl Chloride 0.45 J 0.48 J ND ND ND 1 0.03

ND = Analyte not detected

J =

ns = no corresponding NCAC 2L groundwater quality standard

NC SWSL= North Carolina Solid Waste Section Limit

NCAC 2L std. =

Quantities highlighted in orange were detected above the 2L standards

TABLE 2
GROUNDWATER ANALYTICAL RESULTS SUMMARY - APRIL 2012

APPENDIX I - VOLATILE ORGANIC COMPOUNDS
PHASE I - WHITE STREET LANDFILL

If a NCAC 2L is not established the Groundwater Protection Standard is used

Parameters are estimated values between the detection limit and the NC SWSL.

Sample Locations

GREENSBORO, NORTH CAROLINA
S&ME PROJECT NO. 1584-98-081

15A North Carolina Administrative Code 2L .0202, Groundwater Quality Standards for Class
GA groundwater

S:\1584\PROJECTS MASTER\Projects 1998\081 City of Greensboro\Phase I\Phase1 April 2012\PhsI.April 2012.tables.xls



Constituent NC SWSL NCAC 2L

I-1 I-2 I-3 I-4 MW-13 stds.
(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

Arsenic 4.23 J ND ND ND 3.73 JB 10 50

Barium 664 528 153 677 112 100 700

Chromium 5.39 J 19.6 14.1 64.0 ND 10 10

Lead ND 3.15 J ND 15.8 ND 10 15

Mercury 0.237 ND ND ND ND 0.2 1

Silver 3.70 J 4.39 J 4.54 J 5.39 J ND 10 20

Vanadium ND ND ND ND 3.88 J 25 0.3*
Zinc ND ND ND ND 4.48 J 10 1000

ND = Analyte not detected

NA = Constituent not analyzed for (not on 8-RCRA metal list)

NC SWSL = North Carolina Solid Waste Section Limit

NCAC 2L stds. = 15A NCAC 2L .0200, Groundwater Standards for Class GA groundwater

ns = no standard listed according to NCAC 2L

J = Estimated value between the detection limit and the NC SWSL.

* = 15A NCAC 2L Groundwater Interim Maximum Allowable Concentration (IMAC)

Orange highlights indicate a measurement higher than 2L standards.

Sample Locations

GREENSBORO, NORTH CAROLINA
S&ME PROJECT NO. 1584-98-081

TABLE 3
GROUNDWATER ANALYTICAL RESULTS SUMMARY - APRIL 2012

8-RCRA METALS
PHASE I - WHITE STREET LANDFILL

S:\1584\PROJECTS MASTER\Projects 1998\081 City of Greensboro\Phase I\Phase1 April 2012\PhsI.April 2012.tables.xls



Compound 15A NCAC 2B NC SWSL

SW-1 SW-2 SW-3 SW-4 SW-5 Standards*

up-stream up-stream up-stream down-stream down-stream

(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

Bromodichloromethane ND ND 0.67 J ND ND 0.55 1

Chloroform ND ND 1.0 J 0.45 J ND 5.6 5

Trichloroethene ND ND 0.69 J ND ND 2.5 1

NC SWSL = North Carolina Solid Waste Section Limit

ND = Analyte not detected

* = Title 15A NCAC 2B Standards for Class C, WS-V surface water

J = Estimated value between the detection limit and the NC SWSL.

ns = Title 15A NCAC 2B provides no established standard for these constituents

Orange highlights indicate a measurement higher than 2B standards.

Sample Locations

TABLE 4

S&ME PROJECT NO. 1584-98-081

SURFACE WATER ANALYTICAL RESULTS SUMMARY - APRIL 2012
APPENDIX I - VOLATILE ORGANIC COMPOUNDS

PHASE I - WHITE STREET LANDFILL
GREENSBORO, NORTH CAROLINA

S:\1584\PROJECTS MASTER\Projects 1998\081 City of Greensboro\Phase I\Phase1 April 2012\PhsI.April 2012.tables.xls



Compound 15A NCAC 2B NC SWSL

SW-1 SW-2 SW-3 SW-4 SW-5 Standards* (µg/l)

up-stream up-stream up-stream down-stream down-stream

(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

Arsenic ND ND 3.12 J ND ND 10 10

Antimony 0.279 J ND 0.340 J 0.308 J 0.284 J 5.6 6

Barium 43.7 J 48.4 J 23.5 J 33.7 J 33.7 J 1000 100

Chromium 1.11 J ND ND ND ND 50** 10

Copper 2.72 J ND 5.01 J 4.36 J 4.11 J 7** 10

Lead ND ND 2.38 J ND ND 25** 10

Nickel ND ND 2.56 J 2.00 J 2.23 J 25 50

Vanadium 2.33 J ND 1.48 J 1.60 J 1.44 J ns 25
Zinc 5.98 J ND 32.0 21.6 22.9 50** 10

NC SWSL = North Carolina Solid Waste Section Limit

ND = Analyte not detected

* = Title 15A NCAC 2B Standards for Class C, WS-V surface water

** = Freshwater Standard

J = Estimated value between the detection limit and the NC SWSL.

B = The analyte was detected in the associated method blank.

ns = Title 15A NCAC 2B provides no established standard for these constituents

Orange highlights indicate a measurement higher than 2B standards.

Sample Locations

GREENSBORO, NORTH CAROLINA
S&ME PROJECT NO. 1584-98-081

TABLE 5
SURFACE WATER ANALYTICAL RESULTS SUMMARY - APRIL 2012

APPENDIX I - METALS
PHASE I - WHITE STREET LANDFILL

S:\1584\PROJECTS MASTER\Projects 1998\081 City of Greensboro\Phase I\Phase1 April 2012\PhsI.April 2012.tables.xls
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